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About Dataforth Corporation

“Our passion at Dataforth Corporation is designing, manufacturing, and marketing the best possible signal
conditioning, data acquisition, and data communication products. Our mission is to set new standards of
product quality, performance, and customer service.” Dataforth Corporation, with more than a quarter
century of experience, is the worldwide leader in Instrument Class® Industrial Electronics — rugged, high
performance signal conditioning, data acquisition, and data communication products that play a vital role
in maintaining the integrity of industrial automation, data acquisition, and quality assurance systems. Our
products directly connect to most industrial sensors and protect valuable measurement and control
signals and equipment from the dangerous and degrading effects of noise, transient power surges,
internal ground loops, and other hazards present in industrial environments.

Dataforth spans the globe with more than 50 International Distributors and US Representative
Companies. Our customers benefit from a team of over 130 sales people highly trained in the application
of precision products for industrial markets. In addition, we have a team of application engineers in our
Tucson factory ready to solve any in-depth application questions. Upon receipt of an RFQ or order, our
Customer Service Department provides fast one-day delivery information turnaround. We maintain an
ample inventory that allows small quantity orders to be shipped from stock.

Dataforth operates under an 1SO9001:2008 quality management system.

Contacting Dataforth Corporation

Contact Method Contact Information
E-Mail:
Technical Support techinfo@dataforth.com
Website: www.dataforth.com
Phone: 520-741-1404 and toll free 800-444-7644
Fax: 520-741-0762
Mail: Dataforth Corporation
3331 E. Hemisphere Loop
Tucson, AZ 85706 USA

Errata Sheets

Refer to the Technical Support area of Dataforth’s website (www.dataforth.com) for any errata information
on this product.
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1.0 Unpacking

Each MAQ®20 Data Acquisition System is shipped in electro-static discharge (ESD) protective
packaging. Use appropriate ESD protection measures while unpacking. Check visually for
physical damage. If physical damage is noted, file a claim with the shipping carrier.

2.0 Package Contents and Physical Description

A MAQ®20 Data Acquisition System must have as a minimum a Communications Module, a
Backbone, and one 1/0 Module. Examples include:

MAQ20-COM2 Communications Module with Ethernet, USB and RS-232 Interface
MAQ20-COM4 Communications Module with Ethernet, USB and RS-485 Interface
MAQZ20-DIO Discrete Input and Discrete Output Module

MAQ20-xTC Type x Thermocouple Input Module

MAQZ20-VDN Differential Voltage Input Module

MAQZ20-IDN Process Current Input Module

MAQZ20-10 Process Current Output Module

MAQZ20-VO Process Voltage Output Module

MAQ20-BKPLx x Channel System Backbone

Refer to www.dataforth.com for a complete listing of available modules and accessories.

The following software and manuals are available for download from www.dataforth.com.

o MAQ®20 Software
= ReDAQ® Shape for MAQ20
= Configuration Software Tool
»  Windows Driver for USB Interface
= LabVIEW VIis (coming soon)

o MAQ®20 Documentation Set
= MA1036 MAQ20 Quick Start Guide (this manual)
MA1037 MAQ20 Configuration Software Tool User Manual
MA1038 ReDAQ® Shape for MAQ®20 User Manual
MA1039 MAQ20 LabVIEW VI Examples User Manual (coming soon)
MA10xx MAQ20 Hardware User Manual (I/O Module specific)

For detailed installation and configuration instructions, reference the MAQ®20 Hardware User
Manual specific to the Communications and 1/0 modules used.

For rapid verification of basic functionality, continue with the next section.
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3.0 Verifying Basic Operation

The steps required to verify basic operation are:

Install system software and USB driver

Configure the communications port

Select and install a MAQ®20 Communications Module
Select and install a MAQ®20 Input or Output Module

Connect an input signal or an output measuring instrument to the module

2 O

Apply power to the MAQ®20 Data Acquisition System

The following sections detail these steps.

DIO

Figure 1: MAQ20 4-Module System
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3.1 Minimum Host Computer Requirements

The host computer must be running the Windows 2000, Windows XP, Windows Vista or Windows 7
operating system and must have the minimum hardware to support the operating system.

Host Computer Communication Ports:

e MAQ20-COM2 based systems interface to a host PC using an Ethernet, USB or RS-232 port.
o MAQ20-COM4 based systems interface to a host PC using an Ethernet, USB or RS-485 port.

3.2 Software Installation — Configuration Software Tool & USB Driver

Download the Configuration Software Tool from the Dataforth website, www.dataforth.com

If the system will be used with a USB connection to the host PC, the USB Driver must be installed
prior to connecting the system to the computer. Download the driver from www.dataforth.com and
follow the installation instructions.

3.3 Hardware Configuration

Install a MAQ®20 backbone into a 35mm DIN rail and then install a MAQ®20 Communications
Module into the left-most position of the backbone. Install a MAQ®20 Input or Output Module into
one of the o(gen slots in the backbone. Connect an appropriate sensor or calibration signal source
to the MAQ 20 Input Module field connector and/or connect a measurement device to the MAQ®20
Output Module field connector. Refer to the individual module Hardware Manuals for I/O
connection diagrams.

Connect the MAQ®20 Data Acquisition and Control System to the host PC according to the
interface chosen.

USB: Install an SLX147-xx cable (USB type A to type B)

Ethernet: Install an SLX141-Xxx crossover CAT5 cable or an SLX141-xx straight through CAT5
cable. Alternately, obtain an Ethernet switch or hub which is not connected to the enterprise
Ethernet, and two SLX141-xx straight through or SLX141-xx crossover CAT5 cables. Connect one
CATS5 cable between the host computer Ethernet port and the Ethernet switch or hub, and connect
the other CAT5 cable between the MAQ20 and the Ethernet switch or hub.

Serial, RS-232 (MAQ20-COM2): Install an SLXyyy-xx RJ-45 to DB-9 cable for RS-232
communications.

Serial, RS-485 (MAQ20-COM4): Install an SLXyyy-xx RJ-45 to DB-9 cable for RS-485
communications.

Reference the MAQ20-COMx Hardware User Manual for the RS-232 and RS-485 connector pin
assignments. The MAQ20-COMx factory default configuration for RS-232 and RS-485
communications is 115.2kbps, 8 data bits, 1 stop bit, even parity, Slave ID 31.
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3.3.1 Establishing Communication with the MAQ®20 System

IMPORTANT: If the MAQ®20 system is to be used with a USB connection to the host computer,
ensure that the USB driver provided on the Dataforth website has been installed before connecting
the system to the host computer. Refer to Section 3.2 for details.

Apply power the MAQ®20 system and ensure it is connected to the host computer over the
interface chosen. Double click the MAQ20 Config SW Tool icon on the desktop. Once started,
the initial screen displays with the View Pane disabled, indicating that the application is not yet
connected to the MAQ ™20 system, reference Figure 2.

MAQ20-945 Configuration Software Tool

Registration | Module Data
Configure Module

Start g - Date .
- Addiess ‘ Module Description Senal Number Code |F|rmwale Inputs ‘ Outputs

(fEEE|NSESRESE ro!l Rate: Com Char Count

Figure 2: MAQ20 Configuration Software Tool Window, View Pane Disabled
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From the Communication pull-down menu, select Configure. The Communication Setup
window will appear giving the user the ability to configure the communication port. Reference
Figure 3.

s Communication Setup

L J (o)

—
115200

W

| Refresh USB | |@© Connect | Find Comm Port |

Figure 3: Communication Setup Window

If the system is connected via RS-232 or RS-485, ensure the RS232, 485 radio button is selected.
Select the appropriate Communication Port number from the Port # drop-down menu. For the
initial connection leave the Baud Rate, Parity and Slave ID unchanged.

If the serial communication port number is not known, press the Find Comm Port button. This will
execute a process that will search through the Serial Comm Ports on the host computer and detect
which port the MAQ®20 system is connected to.

If the system is connected via USB, the USB devices found will be populated in the Device # drop
down box. Select one and click the Connect button.

The Refresh USB button will execute a process to detect any new USB Communication Ports that
have been added to the system and populate them in the Device # drop down list found in the USB
Devices group box. If the MAQ®20 system was not connected prior to opening this setup screen,
click on this button prior to continuing.

If the system is connected via Ethernet, ensure the Ethernet radio button is selected. For initial
connection leave the IP Address unchanged. The host computer Ethernet port must be configured
with a fixed IP Address of 192.168.xxx.xxx, which does not match the static IP Address of the
MAQ®20 and Subnet Mask of 255.255.0.0.

Once the communication parameters have been set, click the Connect button. The MAQ®20
Software window will come to center screen. If the connection and setup are correct, the bar graph
on the bottom left corner of the window will start moving and the main screen will show the MAQ®20
I/0 modules present in the system. If these actions do not occur, the connection to the system
failed. Verify the communication cable connections and communication setup parameters and try
connecting again.
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MAQ20-945 Configuration Software Tool

. Registration . Module Data
Configure Module

Start

Address Module Description Serial Mumber Firmware

MAQ20-COM4 0074247-09 1.00

MAQ20-JTC 0074092-16 1.05

MAQ20-VDN 0074091-05 1.05

MAQ20-VO 0074053-23 1.02

MAQ20-DIOL 00740459-01 1.04

Figure 4: MAQ20 Configuration Software Tool Window, View Pane Enabled

Once communications have been established, the MAQ®20 input and output modules installed in
the system are shown on the main screen. To access the configuration and perform basic
operations for any of the installed modules, select any cell in the row of the desired module and
click the Configure Module button. Multiple module configuration screens can be open at the
same time but they must be from different module types i.e. (Voltage Input and Voltage Output).
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3.3.2 Configuring the MAQ20 Voltage Input Modules

To access the configuration and perform basic operations for the Voltage Input module, select any
cell in the row where the MAQ20-VDN, -VSN, or -MVDN module is listed and then click the
Configure Module button. The following configuration window will open.

*{ MAQ20 Volt/Milivolt Input Module Configuration

Chan04 Chan05 Chan06 Chan07
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HL Dead  HHigh LLow
=] Limi Limi
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W W W W W W W W
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Figure 5: MAQ20-VDN Configuration Window

Using the tools in this window the Input Range, Average Weight and Alarms can be selected on a
per-channel basis. Input readings and alarm limits are displayed in counts or Volts by using the
Engineering Units check box. When an alarm is enabled and the limits are exceeded, the cell
holding the value of the active alarm will change color to indicate which limit has been exceeded.
By default, input readings are obtained from the module every 0.5 second. Refer to the MAQ20
V,I, TC Input Module Hardware User Manual for further details on module features and operation.
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3.3.3 Configuring the MAQ20 Voltage Output Module

To access the configuration and perform basic operations for the Voltage Output module, select
any cell in the row where the MAQ20-VO module is listed and then click the Configure Module
button. The following configuration window will open.

* MAQ20 Voltage Output Module Configuration
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Figure 6: MAQ20-VO Configuration Window

The range for each of the output channels is selected using the drop down boxes under the Range
heading. To change the voltage being output from a particular channel, use the up and down
arrows next to the Voltage Out display box or type the desired value in the Voltage Out display
box and press enter. The Voltage Output module has the capability to output data sequences and
waveforms using buffer writes of data from this configuration window or from files. Refer to the
MAQ20-VO Hardware User Manual for details.
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3.3.4 Configuring the MAQ20 Discrete Input/Output Module

To access the configuration and perform basic operations for the Discrete Input/Output module,
select any cell in the row where the MAQ20-DIOL module is listed and then click the Configure
Module button. The following configuration window will open.

*{ MAQ20 Discrete Input/Qutput Module Configuration

Figure 7: MAQ20-DIOL Configuration Window

The state of a discrete output channel is changed by selecting the Status box next to the channel
and then clicking the Toggle button. Discrete input channel states are shown in the Status boxes
next to the channel. In addition to standard discrete 1/O, this module performs advanced special
functions including Pulse/Frequency Counter with or without de-bounce, Waveform Measurement,
Time Between Events, Frequency Generator, PWM Generator, and One-Shot Pulse Generator.
Alarms can be set on the discrete input channels. Refer to the MAQ20-DIOx Hardware User
Manual for details.

For further details on software operation and functionality, refer to the MAQ®20 Configuration
Software Tool User Manual.



MAQ®20 Quick Start Guide

4.0 ReDAQ® Shape for MAQ®20 Installation and Operation

Download the ReDAQ® Shape for MAQ®20 Developer version User version software from the
Dataforth website, www.dataforth.com.

If the system will be used with a USB connection to the host PC, the USB Driver must be installed
prior to connecting the system to the computer. Download the driver from www.dataforth.com and
follow the installation instructions.

After installation has completed, double click the blue ReDAQ Shape icon on the desktop. When
the software starts up, the Acquire Panel and the MAQ20-System tab will be selected.

I> ReDAQ Shape For MAQ20 Developer Version [C:\Dataforth\MAQ20\ReDAQ Shape MAQ20 V1.1 Developer\Project1.sl3]
File Edit Wiew Run Help
P H$ S BAX S0 oE

[ Acquire Analyze Prezent 1

MAQ20-System

System And Communication Setting

Connect To MAQ20 : Close Connection Interval (ms) : 100 S TmeOut: (2000 B

System 1| System 2 | System 3 | System 4 | System 5 | System & | System 7 | System 8 | System 3 || System 10

System 1 Enabled v

() TCP/IP Address :

@ USB Port 1 v|  SlaveID (16-31):

O Serial Port Baud Rate Parity : Mew Ports

ﬂé@-

com

Click on [Connect] to start |

Edit: Unlocked, Communication: NO connection. Scan interval: 100ms Scan activity: Control Loop / Alarm Output activity Mone

Figure 8: Start up window, ReDAQ Shape for MAQ20

If the system is connected via USB, ensure the USB Port radio button is selected.

If the system is connected via RS-232 or RS-485, ensure the Serial Port radio button is selected.
Select the appropriate Communication Port number from the drop-down menu. For the initial
connection leave the Baud Rate, Parity and Slave ID unchanged.

If the serial communication port number is not known, press the New Ports: Search button. This
will execute a process that will search through the Serial Comm Ports on the host computer and
detect which port the MAQ®20 system is connected to.

10
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If the system is connected via Ethernet, ensure the TCP/IP Port radio button is selected. For initial
connection leave the TCP/IP Address unchanged. The host computer Ethernet port must be
configured with a fixed IP Address of 192.168.xxx.xxx, which does not match the static IP Address
of the MAQ®20 and Subnet Mask of 255.255.0.0.

Press the Connect button. If connection is successful, the message “Communication: Connected”
will appear at the bottom left area of the window.

To communicate with the system, use Run or press the Play button on the top menu bar. The
Scan activity progress bar will scroll at the bottom of the window showing active communications.
Select the Analyze Panel to view active readings from installed Analog Input modules.

> ReDAQ Shape For MAQ20 Developer Version [C:\Dataforth\MAQ20\ReDAQ Shape MAQ20 V1.1 Developer\Project1.sl3]
Run  Help
NI NN - WO .
Acquire [ Analyze Present 1
Wiew Raw Data |\'iew Analog Input Channels | View Discrete DIO Channels | Read / Wiite Modbus Registers
View Raw Data
Data Save Mode: |Over Virte | [C\Datafort\MAQ20\ReDAQ Shape MAG20 V1.1 Developer\Detant | [ Change Fie Name |
|Grid display with unit v‘ [ Copy to Clipboard ] [ Delete Rows Data ] [ Celets Al Data ] Grid History Capacity: 100000 | [ Open Data File ]
Samples__Time 1JTC 2.0 1JTC21 (1J4TC22 [(1JTC 23 [(1JTC 24 |1JTC 256 |(1JTC 26 |1JTC27 | 1.VDN_3D |1VDN3_1 |1VA
»
113423324 25.27C 818.83C 818.83C 26.569C 818.645C 818.645C 25.826C 818.645C 4571V 4542V 455
2 13:4233.133 25.27C 818.83C 818.83C 26.569C 818.83C 818.645C 25.826C 818.645C 4.586Y 4.542v 455
3_13:42:33.258 25.27C 818.83C 818.83C 26.569C 818.83C 818.83C 25.826C 818.645C 4.506Y 4 557V 457
4_ 13:42:33.352 25.27C 818.83C 818.83C 26.569C 818.83C 818.83C 26.012C 818.645C 4571V 4 557V 455
5__ 134231461 25.27C 818.83C 818.83C 26.565C 818.83C 818.83C 26012C 818.83C 4557V 4557V 455
6134231571 25641C 818.83C 818.83C 26.569C 818.83C 818.83C 2602C 818.83C 4557V 4542V 457
7_13:42:33.680 25.641C 818.83C 818.83C 26.569C 818.83C 818.83C 26.012C 818.83C 4557 4.542v 455
8_13:42:33.758 25.641C 818.83C 818.83C 26.569C 818.83C 818.83C 26.012C 818.83C 4557V 4.542v 455
5_13:42:33.868 25.641C 818.83C 818.83C 26.569C 818.83C 818.83C 26.012C 818.83C 4557 4.542v 455
10__13:42:33.977 25641C 818.83C 818.83C 26.754C 818.83C 818.83C 26012C 818.83C 4557V 4557V 455
T_1342:3471 25641C 818.83C 818.83C 26.754C 818.83C 818.83C 2602C 818.83C 4557V 4557V 455
12_13:42:34.180 25841C 818.83C 818.83C 26.754C 818.83C 818.83C 2e02C 818.83C 4557V 4557V 457
13134234774 25.641C 818.83C 818.83C 26.754C 818.83C 818.83C 25.826C 818.83C 4571V 4 557V 455
14 13:42:34 383 25.641C 818.83C 818.83C 26.754C 818.83C 818.83C 25.826C 818.83C 4557 4 557V 457
15__13:42:34 433 25641C 818.83C 818.83C 26.754C 818.83C 818.83C 25.826C 818.83C 4586V 4 557V 457
16__13:42:34.602 25641C 818.83C 818.83C 26.754C 818.83C 818.83C 25.826C 818.83C 4571V 4542V 457
1712423471 25841C 818.83C 818.83C 26.569C 818.83C 818.83C 25.826C 818.83C 4571V 4542V 455
18134234821 25.641C 818.83C 818.83C 26.569C 818.83C 818.83C 25.826C 818.83C 4571V 4 557V 455
19_13:42:34 330 25.641C 818.83C 818.83C 26.569C 818.83C 818.83C 25.826C 818.83C 4571V 4 557V 457
20__13:42:35.40 25641C 818.83C 818.83C 26.565C 818.83C 818.83C 25.826C 818.83C 4557V 4571V 455
21_13:42:36133 25.27C 818.83C 818.83C 26.565C 818.83C 818.83C 25.826C 818.83C 4.586Y 4557V 455
22 134236274 25.27C 818.83C 818.83C 26.569C 818.83C 818.83C 25.826C 818.83C 4557V 4542V 458 I
< ¥
Edit: locked Communication: Error open system: 2 Scan interval: 100ms Scan activity: (WES 8 Control Loop / Alarm Output activity None

Figure 9: Analyze panel

For further details on software operation and functionality, refer to the ReDAQ Shape for MAQ®20
User Manual.
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5.0 Configuring the Host Computer Ethernet Port for a Static IP Address

Go to Control Panel and click on Network Connections.

B Control Panel

File Edit View Favorites Help

OBack "\_) Lﬁ pSearch [f‘ Folders '

Tools

Address E} Control Panel

ct T2 D 580 D 1
ﬂ Control Panel £ o %
e .
Accessibility Add Hardware  Add or Remove  Administrative Automatic
Options Programs Tools Updates
See Also )
7
) i | [ g [
“ Windows Update 9 % w (I.-"_ %
@) Help and Support L
Date and Time Display Folder Options Fonts Game Controllers
- B
@ S, = |
= =
Indexing Options Internet Options Java Keyboard Mail
> LIk
{ ~ -
Mouse Fhone and Power Options Printers and T
Modem Options Faxes
e :h
Regional and Scanners and ~ Scheduled Tasks Security Center Sound Effect
Language Options Cameras Manager
-

*. Network Connections

File  Edit Tools  Advanced

@Back - .'\_) L@ pSearch lEi’

Wigw  Fawvorites Help

Folders -

Address | & Network Connections

#| LAN or High-Speed Internet
Local Area Connection

@ Connecked

[ ﬂ Broadcorm Metxtreme 57 Gig..,

Network Tasks

Create a new
connection

g Change Windows
Firewall settings

@ Disabls this netwark,
device

% Reepair this connection

l

Iﬂ Rename this connection

& View status of this
canneckion

Change settings of this
connection

Cisable
Status
Repair

Bridge Connections

Create Shortout
Delete
Rename

Properties
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Select Internet Protocol (TCP/IP) and then click on Properties.

-+ Local Area Connection Properties

General |.-’-‘-.uthentication Advanced

Connect using:

| B8 Broadcom Met=treme 57am Gigabit C ‘

Thig connection uzes the following items:

4Bl 05 Packet Scheduler ~

T MNetwork, Monitor Driver

Intermet [ [TCRAP] E
v’

< | >

Drezcription

Tranzmizzion Control Protocol/Intemet Protocal. The default
wide area network protocol that provides communication
across diverse interconnected networks,

[] Show icon in notification area when connected
Hotify me when thiz connection haz limited or no connectivip

Cloze

Select Use the following IP Address and input the IP address, Subnet mask. The MAQ®20
system default address 192.168.128.100 cannot be used.

Internet Protocol (TCP/IP) Properties

General |

rou can get [P settings assigned automatically if vour network, supports
thiz capability. Otherwize, you need to ask vour network, administrataor for
the appropriate [P settings.

(") Obtain an IP address automatically
(&) Uze the fallawing P address:

IP address: | 192.168. 128 . 110 |

Subnet mask: 255285, 0 . 0 |

Default gateway: | . . . |

(%) Use the follawing ONS server addiesses:

Preferred DMS zerver: | . . . |

Alternate DMS server: | . . . |

[ ak ][ Cancel ]
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Test the connection by using the ping command. Open a Command Prompt window, type ping
192.168.128.100, and hit Enter.

Prompt

(R
C:~>ping 192.168.128.188

Pinging 192 _168_128._.188 with 32 bytes of data:

Reply from 192.168.128.1808: bytes=32 time=1lms TTL=64
Reply from 192.168_128 . 180@: bytez=32 time=8msz TTL=b64
Reply from 192.168.128.10808: bhytes=32 time<ims TTL=64
Reply from 192.168.128.188: bytes=32 time<{ims TTL=64

Ping statistics for 172.168.128.166:

Packetsz: Sent = 4, Received = 4, Lost = B (B loss>,
Approximate round trip times in milli—seconds:

Hinimum = Bns,. Maximum = Ems. Average = 2ms
(RN

14
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DATAFORTH WARRANTY
Applying to Products Sold by Dataforth Corporation

a. General. Dataforth Corporation (“Dataforth”)
warrants that its products furnished under this
Agreement will, at the time of delivery, be free from
defects in material and workmanship and will conform
to Dataforth's applicable specifications or, if
appropriate, to buyer's specifications accepted in
writing by Dataforth. DATAFORTH'S OBLIGATION
OR LIABILITY TO BUYER FOR PRODUCTS WHICH
DO NOT CONFORM TO THE ABOVE STATED
WARRANTY SHALL BE LIMITED TO DATAFORTH,
AT DATAFORTH'S SOLE DISCRETION, EITHER
REPAIRING, REPLACING, OR REFUNDING THE
PURCHASE PRICE OF THE DEFECTIVE
PRODUCT(S) PROVIDED THAT WRITTEN NOTICE
OF SAID DEFECT IS RECEIVED BY DATAFORTH
WITHIN THE TIME PERIODS SET FORTH BELOW:

i. for all software products including licensed
programs, thirty (30) days from date of initial delivery;

ii. for all hardware products including complete
systems, one (1) year from date of initial delivery;

iii. for all special products, sixty (60) days from
date of initial delivery; and

further, all products warranted hereunder for which
Dataforth  has received timely notice of
nonconformance must be returned FOB to Dataforth's
plant in Tucson, Arizona USA within thirty (30) days
after the expiration of the warranty periods set forth
above.

The foregoing warranties shall not apply to any
products which Dataforth determines have, by buyer
or otherwise, been subjected to operating and/or
environmental conditions in excess of the maximum
value established therefor in the applicable
specifications, or any products that have been the
subject of mishandling, misuse, misapplication,
neglect, improper testing, repair, alteration or
damage. THE PROVISIONS OF THE FOREGOING
WARRANTIES EXTEND TO BUYER ONLY AND
NOT TO BUYER'S CUSTOMERS OR USERS OF
BUYER'S PRODUCTS. THE DATAFORTH
STANDARD WARRANTY IS IN LIEU OF ALL
WARRANTIES OF MERCHANTABILITY AND
FITNESS FOR A PARTICULAR PURPOSE OR USE
AND ALL OTHER WARRANTIES WHETHER
EXPRESS, IMPLIED OR STATUTORY, EXCEPT AS
TO TITLE. THE DATAFORTH STANDARD
WARRANTY MAY BE CHANGED BY DATAFORTH
WITHOUT NOTICE.

b. Buyer Indemnity. Buyer agrees to indemnify and
hold Dataforth harmless from and against any and all
claims, damages and liabilities whatsoever asserted
by any person, entity, industry organization,

government, or governmental agency of any country
resulting directly or indirectly (i) from any acts not
authorized by Dataforth in writing or any statements
regarding the products inconsistent with Dataforth's
product documentation or standard warranty, or (ii)
from any breach or threatened breach by buyer, or by
any of its employees or agents, of any term, condition
or provision of this Warranty or (iii) from any warranty,
representation, covenant or obligation given by buyer
to any third party and not expressly provided for in
this Warranty or (iv) for any non-compliance (in any
form) of the products with any necessary or
mandatory applicable laws, regulations, procedures,
government or industry policies or requirements
related to the use, sale or importation of the products.
Such indemnification shall include the payment of all
reasonable attorneys' fees and other costs incurred
by Dataforth in defending such claim.

c. Limitation on Damages.

(1) IN NO EVENT SHALL DATAFORTH, ITS
SUPPLIERS, LICENSORS, SERVICE PROVIDERS,
EMPLOYEES, AGENTS, OFFICERS, AND
DIRECTORS BE LIABLE FOR INDIRECT, SPECIAL,
INCIDENTAL, COVER, ECONOMIC, PUNITIVE,
ACTUAL, EXEMPLARY, CONSEQUENTIAL OR
OTHER DAMAGES OF ANY NATURE INCLUDING,
WITHOUT LIMITATION, LOST PROFITS OR
REVENUES, COSTS OF REPLACEMENT
PRODUCTS, LOSS OR DAMAGE TO DATA
ARISING OUT OF THE USE OR INABILITY TO USE
ANY DATAFORTH PRODUCT.

(2) IN NO EVENT SHALL DATAFORTH BE LIABLE
FOR DIRECT, SPECIAL, INDIRECT, INCIDENTAL
OR CONSEQUENTIAL DAMAGES OF ANY
NATURE RESULTING FROM BUYER'S
NONCOMPLIANCE (IN ANY FORM) WITH ALL
NECESSARY OR MANDATORY APPLICABLE
LAWS, REGULATIONS, PROCEDURES,
GOVERNMENT POLICIES OR REQUIREMENTS
RELATED TO THE USE, SALE OR IMPORTATION
OF PRODUCTS.

(3) IN NO EVENT WILL THE COLLECTIVE
LIABILITY OF DATAFORTH AND ITS SUPPLIERS,
LICENSORS, SERVICE PROVIDERS, EMPLOYEES,
AGENTS, OFFICERS, AND DIRECTORS TO ANY
PARTY (REGARDLESS OF THE FORM OF ACTION,
WHETHER BASED UPON WARRANTY,
CONTRACT, TORT, OR OTHERWISE) EXCEED
THE GREATER OF EITHER US$1000.00 (ONE
THOUSAND DOLLARS U.S.A. CURRENCY) OR
THE AMOUNT PAID TO DATAFORTH FOR THE
APPLICABLE PRODUCT OR SERVICE OUT OF
WHICH LIABILITY AROSE.
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(4) DATAFORTH'S LIABILITY ARISING OUT OF
THE PRODUCTION, SALE OR SUPPLY OF
PRODUCTS OR THEIR USE OR DISPOSITION,
WHETHER BASED UPON WARRANTY,
CONTRACT, TORT OR OTHERWISE, SHALL NOT
EXCEED THE GREATER OF EITHER US$1000.00
(ONE THOUSAND DOLLARS U.S.A. CURRENCY)
OR THE ACTUAL PURCHASE PRICE PAID BY
BUYER FOR DATAFORTH'S PRODUCTS.
DATAFORTH'S LIABILITY FOR ANY CLAIM OF ANY
KIND SHALL IN NO CASE EXCEED THE
OBLIGATION OR LIABILITY SPECIFIED IN THIS
WARRANTY.

d. Technical Assistance. Dataforth 's Warranty as
hereinabove set forth shall not be enlarged,
diminished or affected by, and no obligation or liability
shall arise or grow out of, Dataforth's rendering of
technical advice, facilities or service in connection
with  buyer's order of the products furnished
hereunder.

e. Warranty Procedures. Buyer shall notify
Dataforth of any products which it believes to be
defective during the applicable warranty period and
which are covered by the Warranty set forth above.
Buyer shall not return any products for any reason
without the prior authorization of Dataforth and
issuance of a Return Material Authorization ("RMA")
number. After issuance of a RMA number, such
products shall be promptly returned by buyer (and in
no event later than thirty (30) days after the Warranty
expiration date), transportation and insurance
prepaid, to Dataforth's designated facility for
examination and testing. Dataforth shall either repair
or replace any such products found to be so defective
and promptly return such products to buyer,
transportation and insurance prepaid. Should
Dataforth's examination and testing not disclose any
defect covered by the foregoing Warranty, Dataforth

shall so advise buyer and dispose of or return the
products in accordance with buyer's instructions and
at buyer's sole expense, and buyer shall reimburse
Dataforth for testing expenses incurred at Dataforth's
then current repair rates.

f. Repair_Warranty. Dataforth warrants its repair
work and/or replacement parts for a period of ninety
(90) days from receipt by buyer of the repaired or
replaced products or for the remainder of the warranty
period for the initial delivery of such order as set forth
in paragraph a above, whichever is greater.

g. Critical Applications. Certain applications using
Dataforth's products may involve potential risks of
death, personal injury, or severe property or
environmental damage ("Critical Applications").
DATAFORTH'S PRODUCTS ARE NOT DESIGNED,
INTENDED, AUTHORIZED, OR WARRANTED TO
BE SUITABLE FOR USE IN LIFE-SUPPORT
DEVICES OR SYSTEMS, SAFETY EQUIPMENT,
NUCLEAR FACILITY APPLICATIONS OR OTHER
CRITICAL APPLICATIONS WHERE MALFUNCTION
OF THE PRODUCT CAN BE EXPECTED TO
RESULT IN PERSONAL INJURY, DEATH OR
SEVERE PROPERTY DAMAGE. BUYER USES OR
SELLS SUCH PRODUCTS FOR USE IN SUCH
CRITICAL APPLICATIONS AT BUYER'S OWN RISK
AND AGREES TO DEFEND, INDEMNIFY AND
HOLD HARMLESS DATAFORTH FROM ANY AND
ALL DAMAGES, CLAIMS, PROCEEDINGS, SUITS
OR EXPENSE RESULTING FROM SUCH USE.

h. Static Sensitive. Dataforth ships all product in
anti-static  packages. Dataforth's Warranty as
hereinabove set forth shall not cover warranty repair,
replacement, or refund on product or devices
damaged by static due to buyer's failure to properly
ground.
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Application Support

Dataforth provides timely, high-quality product support. Call 1-800-444-7644 TOLL-FREE.

Returns/Repair Policy

All warranty and repair requests should be directed to the Dataforth Customer Service Department at
(520) 741-1404. If a product return is required, request a Return Material Authorization (RMA) number. You
should be ready to provide the following information:

1. Complete product model number.

2. Product serial number.

3. Name, address, and telephone number of person returning product.
4. Special repair instructions.

5. Purchase order number for out-of-warranty repairs.

The product should be carefully packaged, making sure the RMA number appears on the outside of the
package, and ship prepaid to:

Dataforth Corporation
3331 E. Hemisphere Loop
Tucson, AZ 85706 USA

The information provided herein is believed to be reliable; however, DATAFORTH assumes no responsibility for
inaccuracies or omissions. DATAFORTH assumes no responsibility for the use of this information, and all use of such
information shall be entirely at the user's own risk. Application information is intended as suggestions for possible use
of the products and not as explicit performance in a specific application. Prices and specifications are subject to
change without notice. No patent rights or licenses to any of the circuits described herein are implied or granted to
any third party. DATAFORTH does not authorize or warrant any DATAFORTH product for use in life support devices
and/or systems.
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