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Windows 9X/NT/2000 and DOS Installation Quick Start 
 

The ISA controller is set to the 16-bit resolution as default.  Lower resolutions can be selected 
under View, then Settings and then select Resolutions /Units. 
 
These instructions will help you install your ATI Industrial Automation ISA F/T-16 sensor system. You 
will need the: 
• ISA F/T card 
• Transducer, cable, and mux box, if applicable 
• 4 Diskettes: “ATI ISA F/T-16 Program Diskette”, “ATI F/T-16 Windows Disk - 1 of 3”, “ATI F/T-16 

Windows Disk - 2 of 3”, “ATI F/T-16 Windows Disk - 3 of 3”, 
 
To install the ISA F/T-16 adapter into your computer: 
1.  See Section 3 of the document Installation and Operations Manual for ISA F/T-16 for instructions on 

installing the hardware into your computer. 
2.  Connect the transducer cable to the transducer and the card. The ATI F/T card has the ATI logo on 

the bracket for easy identification. 
3.  You may power up the computer now. 
 
To install the Windows Drivers and the ISA F/T demonstration program (requires Win95/NT/2000 
to install and run):   (Skip this section if you are not running Windows)   
Note: if you are upgrading from a previous version, first uninstall the previous version. 
1.  Insert diskette “ATI F/T-16 Windows Disk - 1 of 3” in your 3.5” disk drive. 
2.  Run the program SETUP.EXE on this disk. You can use the Windows “RUN...” command, Windows 

Explorer, or Program Manager to do this. 
3.  Follow the instructions on the screen. 
4.  When finished, the ATI ISA F/T ActiveX driver and demonstration program will be installed on your 

hard disk.   If you choose an adapter base address different from the default of 280h, you must update 
the ATIFT.INI file located in the System directory.  The demonstration program will allow you to 
change the file. The file contains instructions on changing the base address. 

5.  You may run the demonstration by selecting ISA FT from the program group. Once running, you 
may zero the sensor’s readings by clicking on the “Calibrate” button. 

 
To install the ATI ISA F/T-16 Program Diskette : 
This diskette contains the DOS demo program, DOS & Windows utilities, C and Visual Basic source 
code, LabVIEW driverse and the transducer calibration file.  To copy the contents of the diskette to the 
\ISAFT subdirectory on your C: Hard disk: 
1. Insert the diskette in your 3.5” disk drive.   
2. Manually create the subdirectory \ISAFT on your C disk, if it does not exist, by typing  

“MD ISAFT” from the DOS command line and press the Enter key. 
3. To copy the files from your 3.5” disk drive  “A” to “C:\ISAFT”, type :                           

 “COPY A:*.*  C:\ISAFT” from the DOS command line and press the Enter key. 
4. Type ATIFT16 to start the program. 
 



Force/Torque Installation and Operation Manual 
Document #9620-05  ISA FT-16 QUICK START-02 

 
ATI Industrial Automation, 1031 Goodworth Drive, Apex, NC 27539 USA +1-919-772-0115 www.ati-ia.com 

iv 

Page intentionally left blank. 





Force/Torque Installation and Operation Manual 
Document #9620-05  ISA FT-16 SECT & APPEN-06 

 
ATI Industrial Automation, 1031 Goodworth Drive, Apex, NC 27539 USA +1-919-772-0115 www.ati-ia.com 

2 

This page left blank intentionally. 



Force/Torque Installation and Operation Manual 
Document #9620-05  ISA FT-16 SECT & APPEN-06 

 
ATI Industrial Automation, 1031 Goodworth Drive, Apex, NC 27539 USA +1-919-772-0115 www.ati-ia.com 

3 

Forward 
 

Information contained in this document is the property of ATI Industrial Automation, Inc. and shall not be reproduced 
in whole or in part without prior written approval of ATI Industrial Automation, Inc.  The information herein is subject 
to change without notice and should not be construed as a commitment on ATI Industrial Automation, Inc.  This 
manual is periodically revised to reflect and incorporate changes made to the F/T system. 
 
ATI Industrial Automation, Inc. assumes no responsibility for any errors or omissions in this document.  Users' critical 
evaluation is welcome to assist in the preparation of future documentation (see the “What Do You Think” section at the 
end of this manual).   
 
Copyright © by ATI Industrial Automation, Inc., Apex, North Carolina USA. All Rights Reserved. 
 
Published in the USA. 
First printing May 1998. 
 
In consideration that ATI Industrial Automation, Inc. (ATI) products are intended for use with robotic and/or 
automated machines, ATI does not recommend the use of its products for applications wherein failure or malfunction 
of a ATI component or system threatens life or makes injury probable.  Anyone who uses or incorporates ATI 
components within any potentially life threatening system must obtain ATI’s prior consent based upon assurance to 
ATI that a malfunction of ATI’s component does not pose direct or indirect threat of injury or death, and (even if such 
consent is given) shall indemnify ATI from any claim, loss, liability, and related expenses arising from any injury or 
death resulting from use of ATI components. 

 
FCC Compliance - Class B  

This device complies with Part 15 of the FCC Rules.  Operation is subject to the following two conditions: (1) this device may 
not cause harmful interference, and (2) this device must accept any interference received, including interference that may 
cause undesired operation. 

 
CE Conformity  

This device complies with EMC Directive 89/336/EEC and conforms to the following standards:  EN50081-1:1992, EN50082-
1:1992, CISPR 22:1993 (EN55022:1994), IEC 1000-4-2:1995, IEC 1000-4-3:1995, IEC 1000-4-4:1995 

 
 

Aside 
Please read the manual before calling customer service. Before calling, have the 
following information available: 
1. Serial number (e.g.; FT01234) 
2. Transducer model (e.g.; Nano17, Gamma, Theta, etc.) 
3. Calibration (e.g.; US-15-50, SI-65-6, etc.) 
4. Accurate and complete description of the question or problem 
5. Computer and software information. Operating system, PC type, drivers, 

application software and other relevant information about your configuration. 
If possible, be near the F/T system when calling. 
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How to Reach Us 
 

 
Sales, Service and Information about ATI products: 
 
 ATI Industrial Automation 
 1031 Goodworth Drive 
 Apex, NC  27539  USA 
 www.ati-ia.com 
 
 Tel: +1-919.772.0115 
 Fax: +1-919.772.8259 
 E-mail: info@ati-ia.com 
 
Technical support and questions: 
 
 Application Engineering 
 Tel: +1-919.772.0115,  Option 2, Option 2 
 Fax: +1-919.772.8259 
 E-mail: ft_support@ati-ia.com 

 
 

Related Documents 
  

Installation and Operations 
Manual for ISA F/T-16 

This document.  Manual for the PC based F/T system including the 
transducer and ISA F/T controller adapter. 
 

ATI ISA F/T-16  
ActiveX Custom Controls for 
Windows 9X/NT/2000 

Documentation for the ATI Windows 95 ActiveX driver. Used by 
programmers writing 32-bit Windows software applications (e.g. Visual 
Basic, LabVIEW, and other SCADA/MMI software) that interface the 
F/T card. 
 

ATI ISA F/T-16 Card 
Hardware Interface and 
Software Routines 

Used by programmers writing non-Windows device driver software to 
interface the F/T card. Includes C software interface routines for 
interfacing the hardware. 
 

ISA F/T-16 Card 
Reference Manual and 
Installation Quick Start 

Windows 9X/NT/2000 and DOS Installation and Quick Start 
Instructions. 
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1. Section 1—Getting Started 

1.1 Introduction 
This section gives instructions for setting up the F/T system.  Chapters cover installing the 
transducer, installing the ISA controller and installing the software.  After setting up the 
system, a test is performed to check for problems. 

1.2 Unpacking 
Á Check the shipping container and components for damage due to shipping.  Any damage should 

be reported to ATI Industrial Automation. 
Á Check the packing list for omissions. 
Á The following are standard components for an F/T system [see Figure 1.1]: 

- Transducer  
- Transducer cable (for 9105-T transducers) 
- Mux box (9105-TW transducers only) 
- Mux cable (for 9105-TW transducers only) 
- ISA F/T controller card 
- Diskettes containing software drivers and demonstration program. 

Á The following are optional components: 
- Mounting ring-plug adaptor; replaces mounting adaptor on some models 
- Tool ring-plug adaptor; replaces tool adaptor on some models 
- Mux box; replaces electronics in transducer (for 9105-TW transducers) 
- Mux cable; used only with Mux box 

Aside: 
If your sensor has special features, check Appendix D for additional information. 

 

CAUTION: The Force/Torque sensor, the calibration matrix loaded into the ISA or 
controller and the mux box, if applicable, have been assigned matching serial 
numbers when the system was calibrated.   If these serial numbers assigned to 
your F/T system do not match, the Force / Torque data will be incorrect. 

! 

CAUTION: The transducer is susceptible to damage from electrostatic discharge 
whenever it is not connected to the F/T system. Do not touch the electronics or 
the connector pins when handling the transducer. 

Transducer

on-board
electronics

Connector 
pins

Connector on
Transducer  

! 
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1.3 System Components Description 
1.3.1 Transducer 

The transducer is a compact, rugged, monolithic structure that converts force and 
torque into analog strain gage signals for the F/T controller.  The transducer is 
commonly used as a wrist sensor mounted between a robot and a robot end-
effector.  Figure 1.1 shows the transducer with a standard tool adaptor.  

For further information not in this section see: 
- Appendix A for specifications (i.e. resolution, weight). 
- Appendix B for mechanical drawings. 
- Section 2, Final Installation, for mounting and cable routing. 

 

 
Transducer  
Connector  

Port 

Tool end

Mounting end

Overload pins 
Delta and  
Theta only 

 
Figure 1.1—Transducer 

Aside: 
The transducer is designed to withstand extremely high overloading through its 
use of strong materials and quality silicon strain gages. Some models use a 
hardened stainless steel with twice the strength of titanium for overload 
protection while other transducers use mechanical overload pins to prevent 
damage. 

1.3.2 Transducer Cable 
The high-flex transducer cable is electrically shielded to protect transmission 
between the transducer (or mux box) and the F/T controller.  The transducer or 
mux connector is molded to one end of the cable, and a 15-pin D-subminiature 
connector on the other end is for interfacing to the F/T controller [See Figure 1.2]. 

For further information not in this section see:  
- Section 2, Final Installation, for cable routing. 

 
Transducer  
connector

To Transducer 
or mux box To F/T controller

15 pin D-sub 
connectorMux box 

connectoror

 
Figure 1.2—Transducer Cable 

1.3.3 F/T Controller 
The primary function of the ISA F/T controller is to convert strain gage data to 
Cartesian force/torque components.  The ISA F/T controller uses high speed DSP 
(Digital Signal processor) technology to process the real-time strain gage data into 
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resolved force and torque data. Communication can be done through the PC bus 
and the discrete I/O port. 

For further information not in this section see: 
- Section 5, How Your F/T System Works, for the hardware flow chart. 
- Section 3  for the connector pin-outs. 

Note: Two types of F/T Controllers are available from ATI: the stand-alone RS-
232 based Controller and the PC based ISA F/T controller.  This document 
describes the PC based ISA F/T Controller. 

1.3.4 ATI F/T Controller Comparison Chart 
 Stand-alone F/T Controller ISA F/T Controller 
Type Stand-alone box PC adapter internal to the computer 
Data Interface RS-232 PC Bus 
Number of 
Discrete I/O 

6 inputs 
6 outputs 

2 inputs 
2 outputs 

Performance Medium, < 1200Hz High, 7800Hz 
Options Analog   None 
Power Source 115/230 VAC Powered by PC 
Software 
Drivers 

Serial  
DOS code (optional) 

DOS, Win95, WinNT, LabVIEW®, and 
'C' source code routines  

 

1.3.5 ISA F/T Software 
The diskettes contain demonstration programs for DOS and Windows, Windows 
drivers and source code. 

1.3.6 ISA System Power Consumption 
Typical: +5.0 VDC @ 530mA 

  -12.0 VDC @ 125mA 

  +12 VDC @ 21mA 

CAUTION: The ISA F/T Controller’s printed circuit board is susceptible to damage 
from static discharge. If possible, work at an anti-static workstation and ground 
yourself before touching the printed circuit board. 

! 
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2. Section 2—Installation 

2.1 Introduction 
This section will assist the user in mounting the transducer, your tool, and the transducer 
cable. 

2.2 Routing the Transducer Cable 
The transducer cable must be routed so that it is not stressed, pulled, kinked, cut, or otherwise 
damaged throughout the full range of motion.  See Section 1.4 for the transducer cable 
interfacing.  If the desired application results in the cable-rubbing then use a plastic spiral 
wrap for protection. 

2.3 Mounting the Transducer 
There are three different methods, I, II, and III, for mounting most F/T transducers.  Mount 
the transducer to a structure with sufficient mechanical strength.  Not doing so can lead to sub 
optimum performance. The Nano, Mini and Omega transducers have mounting and tool 
adaptors which cannot be removed, so only method III can be used.  A detailed 
description is given on the following pages and a brief description is given below: 

CAUTION: When the cable is cycling below the minimum bending radius, the 
cable may fail due to fatigue. A smaller radius can be used if it is not being cycled. 

Minimum cycled
bending radius
40mm (at room

temperature)
 

 
The minimum cycled bending radius is different with significant temperature 
changes, increasing with lower temperature and decreasing for higher 
temperature. 

! 

CAUTION: Be careful not to crush the cable by over-tightening tie wraps or 
walking on the cable, since this may damage the cable. 
 

! 

CAUTION: Do not stress or over bend the transducer cable, especially where it is 
attached to the transducer. This is particularly important on the Nano and Mini 
series of transducers. For these transducers do not bend the cable any closer 
than 25mm (1 inch) to the transducer. Sharp bends must be avoided as they can 
damage the cable and transducer and will void the warranty.

! 
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Transducer Mounting Method I: Uses the standard mounting adaptor to attach the 
transducer.  You must machine the bolt pattern of your device (i.e. robot) into the mounting 
adaptor.  You will not be able to use the mounting adaptor alone if your device covers the 
mounting screws used to connect the transducer.  If this is the case use either method II or 
method III instead. 

Transducer Mounting Method II: Uses the optional mounting ring-plug adaptor as a 
replacement for the standard mounting adaptor.  You must machine the mounting plug to 
attach to your device.  The mounting ring-plug adaptor has the benefit of allowing the 
transducer to be connected and disconnected by hand (disconnecting may require strap 
wrench).  If the bolt pattern on your device can fit on the plug and you have access to the ring 
then the mounting ring-plug adaptor will work.  If the bolt pattern is larger than the plug, use 
method III. 

Transducer Mounting Method III: Use your own interface plate to bolt directly to the 
transducer or (for the Nano, Mini or Omega models) the mounting adaptor. 

Use Appendix B, Mechanical Layout, for detailed mechanical drawings of the transducer and 
all interface plates.  Detailed descriptions of each method are shown on the next two pages. 

Aside: 
Examine the sensor frame and cable routing section before modifying the 
mounting adapter plates. The F/T system’s default sensor fram sets the 
tranducer’s point of origin at the center of the mounting adapter’s surface. See 
Appendix B, Mechanical Layout, for drawings showing the default point of origin. 

2.3.1 Transducer Mounting Method I, Standard Mounting Adaptor 
Use the mounting adaptor to attach the transducer as follows 

- Ensure that you provide sufficient clearances between the mounted transducer and other 
fixtures, and that total stack height is acceptable.  Also ensure that after the mounting 
adaptor is attached to the robot (or other device) you will have access to the mounting 
screws for attaching the transducer. 

- Machine the mounting adaptor plate for attaching to your robot (or other device).  
Mounting adaptor plate dimensions are shown in Appendix B, Mechanical Layout [see 
Figure 2.1].  All user-supplied screws must be flush with the inside of the mounting 
adaptor to ensure proper clearance for the electronics inside the transducer. 

- Attach the mounting adaptor to the robot (or other device).  Attach the transducer to the 
mounting adaptor with the screws and dowel pin provided.  Thread locker is 
recommended to prevent the screws from backing out due to vibration (e.g. Loctite 
thread locker No. 222). 
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Tool 
side

Mounting 
side

Transducer

Robot (or other device)

Mounting 
screws provided

with threaded bolt circle

Mounting adaptor 
plate

User-supplied flat 
head screws

User-machined counter 
sinks to match threaded 
bolt circle

 
Figure 2.1—Attaching the transducer with the mounting adaptor 

2.3.2 Transducer Mounting Method II, Mounting Ring-plug Adaptor  
- Ensure that you provide sufficient clearances between the mounted transducer and other 

fixtures, and that total stack height is acceptable.  Also ensure that you will have room 
for tightening the mounting ring  

- Machine the mounting plug for attaching to your robot (or other device).  Mounting plug 
dimensions are shown in Appendix B [see Figure 2.2]. 

- Attach the mounting plug, then attach the transducer to the mounting plug using the 
attached mounting ring and flange. 

 
 

T d

Mounting  
side 

Tool  
side

Mounting   
flange plate 

Mounting plug  
to be machined 

Mounting  
Ring 

Turn mounting  ring  
this direction to loosen 

 
Figure 2.2—Using the mounting ring-plug adaptor 
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Aside: 
How the ring/plug adapter works: The flange plate is held to the transducer with 
screws and dowel pins. The plug mates to the flange plate with a center boss 
and a dowel pin. The plug also mates to the ring with matching threads. When 
the ring is turned, the plug screws into the ring causing the plug to clamp to the 
flange plate. 

 

Aside: 
If the ring cannot be removed by hand, use a strap wrench to loosen it. A strap 
wrench can be purchased through a supply company such as McMaster-Carr 
(PN-5378A1). 

2.3.3 Transducer Mounting Method III, User-designed Interface 
The transducer can be mounted using the bolt pattern provided; see Appendix B, 
Mechanical Layout. 

 

2.4 Mounting Your Tool 
There are two methods for mounting your tool to most F/T transducers.  Method II can only 
be used for the Gamma and Delta transducers.  The two methods are described below: 

2.4.1 Tool Mounting Method I, Standard Tool Adaptor 
The tool adaptor is factory installed and the bolt circle is shown in Appendix B, 
Mechanical Layout.  Most F/T tool adaptors follow the ISO 9409-1 mounting 
pattern.  Machine your tool interface plate to attach to this bolt circle. 

2.4.2 Tool Mounting Method II, Optional Tool Ring-plug Adaptor  
- This method is similar to the optional mounting ring-plug adaptor.  See Section 2.3, 

Mounting the Transducer, Method II, Optional Mounting Ring-plug Adaptor for details. 
- Ensure that you provide sufficient clearances between the mounted transducer and other 

fixtures, and that total stack height is acceptable.  Also ensure that you will have room 
for tightening the tool ring  

- Machine the tool plug for mounting to the end-effector.  The dimensions of the tool plug 
are shown in Appendix B, Mechanical Layout [see Figure 2.3]. 

- Mount the tool plug to your tool.  Then mount the transducer to the tool plug using the 
attached tool ring and tool flange.  See the “Aside” notes in Section 2.3 for how the ring-
plug adaptor works.  The tool flange is not attached to the standard tool adaptor, but 
replaces it. 

CAUTION: Do not attempt to drill, tap, machine, or otherwise modify the 
transducer. This could damage the transducer and will void the warranty. Do not 
attempt to remove any part of Nano, Mini, or Omega model transducers as 
damage will occur. 

! 
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Transducer

Tool
side

Mounting
side

Tool plug
to be

machined

Tool ring &
tool flange

factory installed

Turn tool ring
this direction

to loosen

 
Figure 2.3 Using the tool ring-plug adaptor 

 

CAUTION: Your tool may only touch the tool adaptor plate. If your tool touches 
any other part of the transducer it will not properly sense loads. 
 

! 
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3. Section 3—Installing Your ISA F/T Controller 

3.1 Handling the Card 
Your ISA F/T Card comes packaged in a protective anti-static bag. Although this bag helps 
prevent static electricity from damaging the card, you must ensure the bag and card are not 
exposed to any static electricity charges. When installing your F/T system, leave the card in 
the protective bag until the card is ready to be installed in the host computer.  Work in a 
static-free area and touch the computer chassis often to equalize the static charges.  The card 
has two jumper blocks that you may want to configure: I/O Address and IRQ. 

3.2 Configuring the I/O Address and IRQ Interrupt Channel 
3.2.1 Setting the I/O Address DIP Switch 

Skip this step if you are using a single F/T adapter and want to use the factory 
default base address of 0280h.  This default address will work for most computer 
configurations.  However if I/O cards of any type including other ISA F/T cards 
have been added to the computer, there is a chance this address may conflict with 
one of these cards.  In this case select an unused base address for the ISA F/T card 

The card’s base address is set with switch S1. This switch is located in the lower 
left-hand corner of the board.  This jumper selects which block of host computer 
I/O port address that card uses.   Record your selection below. 

 

Selected Base Address:
 
 
 
 
 
Factory Default 
Address  =  0280h =           1   0,   1   0   0   0,  0  000      
 

Figure 3.1—Default Factory Setting 

Before changing the address switch you should check the I/O ranges used by the 
computer to avoid setting a conflicting address.  To check the I/O ranges used from 
Windows, start the Device Manager and select Properties and select Input/Output 
(I/O).  The check the I/O ranges from either DOS or Windows 3.1, run the 
Microsoft Diagnostics (MSD.EXE) program. 

For most installations, the following list of I/O addresses are unused and can be 
used for installing multiple F/T adapters without causing a conflict in the computer.  
This is a partial list and many other I/O addresses can be set using the I/O Address 
switch. 

 
 
 

0

1S1 

8 7 6 5 4 39 

Switch is  
on this side 

Legend

0

1

8 7 6 5 4 39 

0 
1 

8 7 6 5 4 3 9
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Address = 0288h =   1  0, 1  0  0  0,  1  000  0290h =   1  0,  1  0  0  1, 0  000 
 
 
 
 
 
 
Address = 0298h =   1  0, 1  0  0  1,  1  000  02A0h =  1  0,  1  0  1  0,  0  000 
 
 
 
 
 
 
Address = 02A8h =  1  0,  1  0  1  0,  1  000  02B0h =   1  0, 1  0  1  1, 0  000 
 
 
 
 
 
 
Address = 02B8h =  1  0,  1  0  1  1,  1  000 
 

Figure 3.2—Additional I/O Addresses that can be used on most computer configurations 

3.2.2 Setting the IRQ Jumper 
Skip this step if you decide to use the factory default interrupt channel setting of 
None. 

Most software programs use the polling method to acquire data from the adapter 
and the default setting is correct.   

If your software uses interrupts for communicating with the adapter, you should set 
the IRQ jumper for the interrupt used by the software.  However if there are I/O 
cards of any type, including other ISA F/T cards, added to the host computer there 
is a chance this interrupt channel may already be in use so verify that the channel is 
unused.  

The card’s interrupt channel is set with jumper J1. This jumper bank is located near 
the bottom center of the card above the gold edge connector. Move the jumper 
below the IRQ label that matches the desired IRQ channel.  The jumper position 
selects which interrupt line the card will use when sending an interrupt to the host 
computer. 

0

1

8 7 6 5 4 39 

0 
1 

8 7 6 5 4 3 9

0

1

8 7 6 5 4 39 

0 
1 

8 7 6 5 4 3 9

0

1

8 7 6 5 4 39 
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Aside: 
If you have multiple F/T adapters installed and use interrupts, consider enabling 
only one of the cards to use interrupts with the others set to None. Your software 
could then be configured to acquire data from all the adapters for each interrupt 
signal. This technique will lower the resource requirements on the computer and 
may increase the data throughout. 

Below are examples of the IRQ Channel Jumper Block set to None and to IRQ7: 

 

 

 

 

 

 

 

 
Figure 3.3—Two examples of IRQ jumper settings 

Selected Interrupt Channel:

3.3 Installing the ISA F/T Adapter in the Host Computer 
1. Disconnect Power from Computer System and Remove Cover 

Switch off all computer system components, unplug the computer and remove the 
computer cover.  If necessary, consult your computer’s manual for instructions on 
removing the cover. 

2. Prepare an ISA Bus Expansion Slot 
Use an appropriate screwdriver to remove the metal cover at the end of the empty slot 
that the card will occupy. This slot must be a sixteen-bit ISA slot (the connectors on 
these slots will match the edge connector on the ISA F/T card).  Be careful not to 
drop the retaining screw into the computer.  Save this screw as it will be used to hold 
the ISA F/T card. 

3. Install the Adapter into the Computer   
4. Work in a static-free area and touch the computer chassis often to equalize static 

charges. Remove the Card from the Anti-Static Bag. Install the adapter into a 16-bit 
ISA bus expansion slot.  Make sure the adapter is completely seated; if it has seated 
completely, the top of the metal card bracket will sit on the card frame. Use the screw 
saved in step 2 to permanently hold the card in the slot. 

5. Replace the Computer Cover. 
 

IRQ Channel set to 
None.  
Jumper is vertical on 
the column facing the 
label text and 
opposite the gold 
plated connector on 
the card. 

IRQ Channel set to 
IRQ7.  Jumper is 
horizontal and across 
the IRQ7 label text. 

IRQ10 IRQ11 
IRQ9 
IRQ12 

IRQ7 
IRQ6 
IRQ5 
IRQ4 
IRQ3 

IRQ15 
IRQ10
IRQ11

IRQ9

IRQ12

IRQ7
IRQ6
IRQ5
IRQ4
IRQ3

IRQ15
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3.4 ISA F/T Card I/O Connector 

Figure 3.4—Edge view of the Bracket showing the location of the Connectors and LEDs 

The adapter contains two optically-isolated digital input and output lines. The status of these 
inputs and outputs are displayed on the Light Emitting Diodes (LEDs) visible on the adapter 
bracket. The yellow LEDs display the card’s outputs and while the green LEDs display 
inputs.  

The polarity is the same as industry standard I/O modules: a logic state ‘1’ indicates that the 
discrete NPN transistor is conducting, current is flowing, and the output LED is lit.   

Upon reset or power-on the outputs are reset to zero (no current) with the yellow LEDs off. 
 Discrete Inputs 

(Green LEDs) 
Discrete Outputs 

(Yellow LEDs) 
Logic state 1 0 1 0 

LED Lit/Unlit Lit Unlit Lit Unlit 

Current flowing Yes No Yes No 

Voltage Input  5-
24 VDC 

Input     0 
VDC   

NPN On 
(0 VDC) 

NPN Off   
(VDC 

External) 

Table 3.1—Discrete I/O Logic Polarities 

 

1   0

Outputs - Yellow

Inputs - Green

9-pin Discrete
I/O connector

15-pin Transducer
connector

Output 1 Emitter (-)
Output 1 Collector (+)

Output 0 Emitter (-)
Output 0 Collector (+)

5

4

3

2

1

9

8

7

6

Input 1 Common
Input 1 +VDC

Input 0 Common
Input 0 +VDC

Computer Chassis



Force/Torque Installation and Operation Manual 
Document #9620-05  ISA FT-16 SECT & APPEN-06 

 
ATI Industrial Automation, 1031 Goodworth Drive, Apex, NC 27539 USA +1-919-772-0115 www.ati-ia.com 

23 

4. Section 4—Installing the DOS Software 

4.1 ATI ISA F/T Controller Software Compatibility 
Your ISA F/T Controller PC card is compatible with IBM compatible personal computers 
having standard 16-bit ISA card slots. Software drivers and source code are available to 
support most operating systems. 

 
Operating 
System 

ATI Software 
Drivers 

ATI Demonstration 
Software 

Application Software 
Compatibility 

DOS  Borland® C++ V4.5 
source code for 
DOS  

ATIFT16.EXE 
(DOS Demo program) 

Source code must be integrated 
into the customer's application 

Linux, QNX®, 
and other OS 

 Borland C++ V4.5 
source code for 
DOS  

N/A DOS source code must be 
ported by the customer and 
integrated into the application 

Windows® 
9X/NT/2000 
 

ATIFT36.OCX  
 (ActiveX Control) 
 
ATIFT36.SYS  
(Device Driver for 
Windows NT 
 
LabVIEW VIs for 
V4 and V5. 

ATIVB36.EXE    
(Visual Basic V5 
application and source 
code) 

LabVIEW 4 & 5 
 
Visual Basic V5 
 
Windows 95 software that can 
interface with ActiveX Controls. 

Related documents that cover the ATI software are listed in the front of this manual.   

The ISA controller is set to the 16-bit resolution as default.  Lower resolutions can be selected 
through the Change Units/Resolution section under the Diagnostics Menu with the DOS 
Demo Program.  If using the ISA Windows demonstration program go under View, then 
Settings and select Resolutions /Units.  

Demonstration software  for DOS and 32-bit Windows is shipped with your F/T system.  The 
Windows software is a fully functioning program that demonstrates the use of the ATI 
ActiveX Control driver.   C source code routines are available for porting to other Operating 
Systems (OS).  The ISA F/T Card Hardware Command Interface document is available for 
those wishing to write software at the hardware level for interfacing the card  

Below is documentation for the DOS demonstration program.  This DOS Demonstration 
Program will not work properly under Windows.  The Windows demonstration program 
includes online Windows help and does not have printed documentation.  
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4.2 Running the DOS ATIFT16.EXE Demonstration Software 
ATIFT16.EXE is a 
simple DOS program 
located on the ATI 
F/T Program 
diskette. It allows 
you to make real 
time force and torque 
measurements and to 
verify that the F/T 
system is operating 
correctly.   (For Win95, 
you can also run the 
ATIVB36.EXE  windows 
program.) 

To run the ATIFT16.EXE program from the diskette: 

Insert the ATIFT16 Program diskette into the diskette drive. 

Type A: and press the Enter key. 

Type ATIFT16.EXE and press the Enter key.  The program will start and the Main Menu 
should appear. Press the Esc key to exit the program. 

Main Menu options: 

Read Sensor Displays real time force and torque values. 

Configure Sensor Allows you to configure the F/T system. 

Diagnostics Provides diagnostics and allows you to access 
multiple F/T cards. 

4.2.1 Read Sensor Menu 
This menu 
displays real 
time force and 
torque values 
along with the 
raw strain gage 
values.  Press 
the F2 key at 
any time to bias 
the transducer to 
eliminate the 
effects of gravity 
(tool weight) or other 
forces acting on the 
transducer.   

 

Figure 4.1—ATIFT16.EXE Main Menu 

Figure 4.2—Read Sensor Menu 
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4.2.2 Configure Sensor Menu 
These 
options 
allow you 
to configure 
the F/T 
system. 

 
 
 
 
 

Sensor 
Information 

Displays factory set sensor calibration information including: serial number, ratings, 
conversion factors and calibration matrix. 

 

If you need to use a different transducer, this menu allows you to download the new 
calibration matrix corresponding to the new transducer. This matrix is stored in the F/T 
card so it is always active following power-on or reset operation.   

For proper operation the serial number displayed on the menu must match the 
serial number printed on the transducer. 

Output 
Options 

Allows you to disable the various processing options including: filtering, temperature 
compensation, monitoring conditions, bias removal, etc. You can also disable the 
updating of any output axis.  Upon reset or power-on all options are enabled except 
filtering, temperature compensation, and reserve memory. 

Remove Load 
Bias 

Allows you to zero the output readings. This is useful for removing constant loads 
exerted by tooling. This option allows you to read, set, or calculate the software bias 
array stored on the F/T card. 

Get Peak 
Values 

The transducer stores the minimum and maximum loading (peak values) for all six axes. 
This option allows you to get and optionally reset the peak value holding register. 

Reset and 
Self-Test 

Resets the card and performs a self-test.  The self-test return code should be zero. 
Following reset the Output Options are set to the default values. 

Tool 
Transform 

The default calibration matrix resolves forces and torques with respect to the transducer 
origin. Tool transformations allow you to measure forces and torques acting about a 
point other than the factory set transducer origin. This is particularly useful when this 
point is chosen as the point of contact between the robotic tool and the object it is 
working on. The transformation may also rotate the coordinate frame to align resolved 
force/torque components with the natural axis of the task geometry. This menu allows 
you to specify an offset direction and rotation. The software calculates a new calibration 
matrix and downloads it to the adapter.  The values typed into the distance areas are 
the actual distances divided by the Tool Transform Factor for your sensor (see 
Appendix A).  The values typed in the angle fields are actual angles multiplied by 10. 

The matrix is reset to the default sensor calibration upon reset or power-on. 

Set 
Monitoring 
Conditions 

You can program the adapter to monitor force and torque thresholds and report when 
the thresholds are exceeded. 

 

Figure 4.3—Configure Sensor Menu 
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Discrete I/O The adapter contains two optically isolated digital input and output lines. The status of 
these inputs and outputs are displayed on the Light Emitting Diodes (LEDs) on the 
adapter bracket. This menu allows you to view and change the discrete I/O lines. The 
polarity convention is the same as used by industry standard I/O modules: ‘1’ indicates 
that current is flowing and the LED is lit. The discrete output is a transistor that is either 
on or off. Upon reset or power-on the outputs are reset to zero (no current) and their 
corresponding yellow LEDs are not lit. 

4.2.3 Tool Transform Menu 
This example menu 
translates the Z 
dimension (axis) by 
1.00 inch. Pressing 
F3 causes the 
software to calculate 
a new calibration 
matrix based on the 
factory set Sensor 
Calibration Matrix 
and the transform 
data. F4 downloads 

the matrix to the F/T 
card. Upon reset or 
power-on the card 
defaults back to the factory set Sensor Calibration Matrix. 

See FT Manual Appendix A for the Tool Transform Factor that applies to your  
sensor. 

4.2.4 Monitoring Conditions Menu 
The F/T card 
contains a table of 
threshold conditions 
to monitor. This 
menu allows you to 
set, read or clear a 
table entry. After 
pressing one of the 
Function keys (e.g. 
F2=Read) the menu 
displays the size of 
the table and the 
number of active 
monitored 
conditions. If a time 
dependent condition 
expires it is 
considered inactive. 
Setting the Axis field to zero turns the condition off.  Both static, time-dependent, 
and gated conditions may be defined. Time-dependent conditions specify an 

Figure 4.4—Tool Transform Menu. 

Figure 4.5—Set Monitoring Condition Menu 
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Expiration Time. The condition is monitored until the time expires. Gated 
conditions are monitored whenever the discrete input bits compare to the gate code 
on the discrete input ports. 

Monitored conditions are reported (either Alarm or Out of Alarm) if the value of 
the monitored Axis in Counts Compares to the Threshold Value for the Threshold 
Time before the Expiration Time. The value of the monitored Axis is compared to 
the Threshold Value using the specified Comparison Type. 

Threshold Time and Expiration Time is measured by the number of processor scan 
cycles. The cycle time is the inverse of the scan rate (e.g. 1000 Hz scan rate results 
in a 1.000 ms cycle time). 

Alarms are reported to the host computer, discrete output lines or both. Separate 
output Codes can be specified and enabled for conditions that: go into Alarm state, 
goes Out of Alarm state, and have Expired without ever alarming. 

The Monitoring Conditions menu allows you to read and set monitoring conditions. 
The options are: 

Table Number Table number starting at 0. The menu displays the table size. 

Axis Choices are: Fx, Fy, Fz, Tx, Ty, Tz, or 0 (zero).   

Comparison Choices are < (less than) or > (greater than). 

Count Threshold value used for comparison in counts.  

Threshold Time Number of scan cycles in which the axis count must exceed the Count 
before an alarm is output. A zero indicates no threshold. 

Expiration Time Number of scan cycles before the condition expires. A zero indicates a 
static condition that does not expire. 

Enable Flags The yes and no flags enable and disable output alarms to the ISA bus 
(PC) or to the Discrete Output (DO). 

Alarm Enables alarm outputs to the PC and/or Discrete Output. The Discrete I/O 
code is specified.  (e.g. a code of 10 indicates that output bit one=1 and 
output bit zero=0.   

Out-of-Alarm Enables an Out of Alarm condition when the axis count value no longer 
compares to the threshold count value. 

Expire Enables an Expire condition when the Expiration Time has expired and if 
no alarm has activated. 

Input Gate Enables an Input Gate.  The condition will be monitored whenever the 
Discrete Input lines compare to the Gate Code. 

4.2.5 Discrete I/O Menu 
The adapter contains two optically isolated digital input and output lines. The 
status of these inputs and outputs are displayed on the LEDs visible on the adapter 
bracket. This menu also allows you to view and change the discrete I/O lines.   
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Figure 4.6—Discrete I/O Menu.  Indicates an output state of 0x02.  (Bit 1 is On, Bit 0 is off). 

See Section 3.4 for the Discrete I/O pin-out and the location of the LEDs on the 
card bracket. 

4.2.6 Loading the Sensor’s Calibration Matrix in the ISA Controller 
First, load the calibration matrix FTXXXX.dat file into the same directory where 
the DOS Demonstration Program is installed.  Start the DOS Demonstration 
Program and select Configure Sensor.   Now select 1. Sensor Information and then 
press F10 to Download Calibration. 

Choose the Calibration matrix FTXXXX.dat file you want to load into the ISA 
controller and press enter.  Select enter to Overwrite Calibration Matrix  and the 
matrix is now loaded into the controller.  If you do load in a different calibration 
matrix make sure that all the components serial numbers match.   See the word of 
caution below. 

4.2.7 Diagnostic Menu 
These menus allow you to change the adapter address and select various 
diagnostics tools.   

CAUTION: The Force/Torque sensor, the calibration matrix loaded into the ISA or 
controller and the mux box, if applicable, have been assigned matching serial 
numbers when the system was calibrated.   If these serial numbers assigned to 
your F/T system do not match, the Force / Torque data will be incorrect. Please do 
not mix the system components. 

! 
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Figure 4.7—Diagnostics Menu 
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Set Card 
Address 

This address should match the DIP switch I/O address switch on the F/T Card. The 
factory default address is 280h. If multiple F/T cards are installed inside the computer, 
each card must use a different and unique address. Each card may be individually 
addressed by changing the address using this menu. 

Use the "Search for F/T Controllers" tool to display the addresses of all F/T cards 
installed in the computer. 

Read Sensor 
using 
interrupts 

This option is useful for testing the IRQ channel used by the F/T card for compatibility 
with the PC.   

Warning: the PC may crash if the F/T uses the same address used by another 
PC device. 

Calculate 
Hardware 
Bias 

This option is intended for factory use only.  It sets an internal bias voltage on the 
F/T card to remove loads from the raw strain gages.   

Calculate 
Units/ 

Resolution 

Allows the end user to change the output resolution and units.  The resolution can be 
changed from 12 to 16 bits and the units can be changed from English to Metric.  
These values are retained by the Controller until changed. 

 

Note: the F/T output resolution (e.g. 12-16 bits) is not related to the number of 
significant bits of output but rather signifies the output conversion factor as compared 
to the transducer calibration matrix.  For example transducers are calibrated in 12-bit 
mode.  If the transducer was calibrated with 40 counts per lbf., then 14-bit resolution 
will be outputted with 160 counts per lbf., and 16-bit resolution will be outputted with 
640 counts per lbf.  Because the DSP (Digital Signal Processor) based Controller 
calculates force and torque values internally with much higher resolution than 
outputted, this increase in output resolution is done without loss of accuracy. 

Search for 
F/T 
Controllers 

Searches the PC for installed F/T cards and displays the I/O address for each.  This 
allows you to verify the addresses if you have multiple F/T cards installed as well as 
check for duplicate addresses. (e.g. if you have two F/T cards installed but only one 
card address is displayed then both cards probably are set incorrectly to the same 
address.) 

Block Read 
Write 

This option is intended for factory use only.  It is used for diagnostic testing of the 
F/T card’s dual-port memory that is I/O mapped to the PC’s I/O address space. 

Warning: Accessing the address space of other PC devices may cause the PC 
to crash. 

I/O Read 
Write 

This option is intended for factory use only.  It is useful for diagnostic testing of 
individual memory locations of the F/T card. 

Warning: Accessing the address space of other PC devices may cause the PC 
to crash. 

Update DSP 
card 
microcode 

This option is intended for factory use only.  It is used to update the microcode  
(DSP program) is stored on the EEPROM on the F/T card. 
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Figure 4.8—Change Output Unit/Resolution Menu. The output units and resolution can be 
changed using this menu. 

Figure 4.9—Search for F/T Controllers menu. This menu indicates that two F/T cards are installed 
in the computer. Each card can be individually selected using the “Set Card Address” menu. 
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5. Section 5—How Your F/T System Works 

5.1 Introduction 
This section provides a functional outline of the ISA F/T system.  The system is broken into 
three areas; electrical, software, and mechanical.  A graphical representation of the 
electronics is presented in Section 5.2.  A controlling software flow chart is shown in Section 
5.3.  A mechanical description is shown in Section 5.4. 

5.2 Electronic Hardware 

Figure 5.1—Electronic hardware outline 

5.3 DSP Software Diagram 
 

 
 

 

Figure 5.2—ISA F/T Controller flowchart implemented  

by DSP microcomputer 
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5.4 Mechanical Description 
The property of forces was first stated by Newton in his third law of motion: “To every action 
there is always opposed an equal reaction; or, the mutual action of two bodies upon each 
other are always equal, and directed to contrary parts.”  The transducer reacts to applied 
forces and torques using Newton’s third law. 

 

 
 
 
 
 

Figure 5.3—Applied force and torque vector on transducer 

The force applied to the transducer flexes three symmetrically placed beams using Hooke’s 
law:  

 σ  =   Ε ⋅ ε 

 where: 

 σ  =  Stress applied to the beam (σ is proportional to force) 

 Ε  =  Elasticity modulus of the beam 

 = Strain applied to the beam 

 

Aside 
The transducer is a monolithic structure. The beams are machined from a solid 
piece of metal. This deceases hysteresis and increases the strength of the 
structure. 

Semiconductor strain gages are attached to the beams and are considered strain-sensitive 
resistors.  The resistance of the strain gage changes as a function of the applied strain as 
follows: 

 ∆R  =  Sa ⋅ Ro ⋅ ε  

 where: 

 ∆R =  Change in resistance of strain gage 

 Sa =  Gage factor of strain gage 

 Ro =  Resistance of strain gage unstrained 

 ε =  Strain applied to strain gage 

The electronic hardware, described in Section 5.2, measures the change in resistance and the 
software, described in Section 5.3, converts this change to force and torque components.   

 

 
Force and torque are three-dimensional 
vectors which can be broken into three 
orthogonal components 

yx 

z

Force 

Torque 
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6. Appendix A—ISA Transducer Specifications 

6.1 General Specifications 
6.1.1 Storage and Operating Temperatures 

The transducer, mux box, and controller can be stored and used at varying 
temperatures.  If you will be using the transducer with temperatures varying 
significantly from room temperature then use the temperature compensation so that 
the F/T values will be corrected as the temperature changes.  Below are the 
temperature specifications: 

 
 Storage Temperature, oC Operating Temperature, oC 
Transducer -65 to 150 0 to 70 
Mux box -65 to 150 0 to 70 
Stand-alone controller -40 to 100 0 to 55 

Table 6.1—Storage and operating temperatures 

6.1.2 Temperature Performance of F/T Transducers 
After June 2003, all transducers include hardware temperature compensation.  This 
method compensates for gain shift at the electronics level, resulting in more 
consistent resolution and range over temperature than software compensation 
methods.  Hardware temperature compensation cannot be disabled. 

Typical changes in sensitivity over temperature for F/T transducers with hardware 
temperature compensation are listed below.  These changes in sensitivity are 
independent of the transducer's rated accuracy at room temperature; the two 
accuracy ratings can be added to find an overall estimated accuracy at a certain 
temperature.  This overall accuracy assumes that the unloaded and loaded 
measurements were taken at the same temperature. 

 
Deviation from 22°C Change in Sensitivity 

± 5°C 0.1% 
± 15°C 0.5% 
± 25°C 1.5% 
± 50°C 7% 

Table 6.2—Typical Change In Sensitivity Over Temperature for F/T Transducers (Gamma) 

 
Deviation from 22°C Change in Sensitivity 

± 5°C 0.1% 
± 15°C 0.5% 
± 25°C 1% 
± 50°C 5% 

Table 6.3—Typical Change In Sensitivity Over Temperature for F/T Transducers (other body 
styles) 
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6.1.3 Input Filter Frequency Response 
The input filter in the transducer or mux box electronics is used to prevent aliasing. 

3.00

0.00

-3.00

-6.00

-9.00

-12.00
1 10 100 1000

Gain
in dB

Frequency in Hz  
Figure 6.1—Input filter frequency response (-3dB @ 235 Hz) 
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6.2 Transducer and Calibration Specifications 
These tables list specifications for standard transducer models in both English (US) and 
metric (SI) units. 

6.2.1 Nano 17 
  English (US) Metric (SI) 
Calibration US-3-1 US-6-2 US-12-4 SI-12-0.12 SI-25-0.25 SI-50-0.5
Rated Sensing Ranges   
  Fx, Fy ±3 lb ±6 lb ±12 lb ±12.0 N ±25 N ±50 N
  Fz ±4.25 lb ±8.5 lb ±17 lb ±17 N ±35 N ±70 N
  Tx, Ty, Tz ±1 in-lb ±2 in-lb ±4 in-lb ±120 Nmm ±250 Nmm ±500 Nmm
Resolution (16-bit)   
  Fx, Fy 1/5120 lb 1/2560 lb 1/1280 lb 1/1280 N 1/640 N 1/320 N
  Fz 1/5120lb 1/2560 lb 1/1280 lb 1/1280 N 1/640 N 1/320 N
  Tx, Ty, Tz 1/32000 in-lb 1/16000 in-

lb 
1/8000 
in-lb 

1/256 Nmm 1/128 Nmm 1/64 Nmm 

Counts Value (16-bit)   
  Fx, Fy, Fz 5120 / lb 2560 / lb 1280 / lb 1280 / N 640 / N 320 / N
  Tx, Ty, Tz 32000 / in-lb 16000 / in-lb 8000 / in-lb 256 /  Nmm 128 / Nmm 64 / Nmm
Tool Transform Factor 0.0016 in/unit 0.0016 in/un 0.0016 

in/unit 
0.05 mm/unit 0.05 mm/unit 0.05 mm/unit

   
Physical Properties US Metric 
Stiffness (Calculated)   
  X-axis and Y-axis force (Kx, Ky) 53×103 lb/in 9.3×106 N/m 
  Z-axis force (Kz) 69×103 lb/in 12×106 N/m 
  X-axis and Y-axis torque (Ktx, Kty) 2.2×103 in-lb/rad 250 Nm/rad 
  axis torque (Ktz) 3.5×103 in-lb/rad 390 Nm/rad 
Resonant Frequency (Measured)  
  Fx, Fy, Tz 7.2 kHz 
  Fz, Tx, Ty 7.2 kHz 
Maximum Single-axis Load   
  Fx, Fy ±79 lb ±350 N 
  Fz ±170 lb ±750 N 
  Tx, Ty ±21 in-lb ±2.4 Nm 
  Tz ±28 in-lb ±3.1 Nm 
Weight   
  Transducer with standard aluminum plates 0.021 lb 9.4 g 
  Transducer with stainless steel plates 0.043 lb 19 g 
Material  
  Transducer Hardened Stainless Steel 
  Mounting and tool adapters Aircraft Aluminum 
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6.2.2 Nano 25 
  English Metric 
Calibration US-25-25 US-50-50 SI-125-3 SI-250-6
Rated Sensing Ranges  
  Fx, Fy ±25 lb ±50 lb ±125 N ±250 N
  Fz ±100 lb ±200 lb ±500 N ±1000 N
  Tx, Ty ±25 in-lb ±50 in-lb ±3 Nm ±6 Nm
  Tz ±25 in-lb ±50 in-lb ±3 Nm ±3.4 Nm
Resolution (16-bit)  
  Fx, Fy 1/896 lb 1/448 lb 1/192 N 1/96 N
  Fz 3/896 lb 3/448 lb 1/64 N 1/32 N
  Tx, Ty, 1/640 in-lb 1/320 in-lb 1/5280 Nmm 1/2640 Nmm
  Tz 1/1280 in-lb 1/640 in-lb 1/10560 Nmm 1/5280Nmm
Counts Value (16-bit)  
  Fx, Fy, Fz 896 / lb 448 / lb 192 / N 96/ N
  Tx, Ty, Tz 1280 / in-lb 640 / in-lb 10560 / Nm 5280 / Nm
Tool Transform 
Factor 

0.007 in/unit 0.007 in/unit 181.82×10-6 
mm/unit 

181.82×10-6 
mm/unit 

     
Physical Properties US Metric 
Stiffness (Calculated)   
  X-axis and Y-axis force (Kx, Ky) 300×103 lb/in 53×106 N/m 
  Z-axis force (Kz) 630×103 lb/in 110×106 N/m 
  X-axis and Y-axis torque (Ktx, Kty) 57×103 in-lb/rad 6440 Nm/rad 
  Z-axis torque (Ktz) 82×103 in-lb/rad 9260 Nm/rad 
Resonant Frequency (Measured)  
  Fx, Fy, Tz 3.6 kHz 
  Fz, Tx, Ty 3.8 kHz 
Maximum Single-axis Load   
  Fx, Fy ±520 lb ±2300 N 
  Fz ±1400 lb ±6300 N 
  Tx, Ty ±310 in-lb ±35 Nm 
  Tz ±560 in-lb ±63 Nm 
Weight   
  Transducer with standard stainless steel plates 0.14 lb 65 g 
Material  
  Transducer Hardened Stainless Steel 
  Mounting and tool adapters Hardened Stainless Steel 
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6.2.3 Nano 43 
  English (US) Metric 
Calibration US-4-2 US-8-4 SI-18-0.25 SI-36-0.5
Rated Sensing Ranges  
  Fx, Fy ±4 lb ±8 lb ±18 N ±36 N
  Fz ±4 lb ±8 lb ±18 N ±36 N
  Tx, Ty ±2 in-lb ±4 in-lb ±0.25 Nm ±0.5 Nm
  Tz ±2 in-lb ±4 in-lb ±0.25 Nm ±0.5 Nm
Resolution (16-bit)  
  Fx, Fy 1/4640 lb 1/2320 lb 1/1024 N 1/512 N
  Fz 1/4640 lb 1/2320lb 1/1024 N 1/512 N
  Tx, Ty, 1/9280 in-lb 1/4640 in-lb 1/80000 Nmm 1/40000 Nmm
  Tz 1/9280 in-lb 1/4640 in-lb 1/80000 Nmm 1/40000 Nmm
Counts Value (16-bit)  
  Fx, Fy, Fz 4640 / lb 2320 / lb 1024/ N 512 / N
  Tx, Ty, Tz 9280 / in-lb 4640 / in-lb 80000 / Nm 40000 / Nm
Tool Transform 0.5 in/unit 0.5 in/unit 0.0128 mm/unit 0.0128 mm/unit
   
Physical Properties US Metric 
Stiffness (Calculated)   
  X-axis and Y-axis force (Kx, Ky) 30×103 lb/in 5.2×106 N/m 
  Z-axis force (Kz) 30×103 lb/in 5.2×106 N/m 
  X-axis and Y-axis torque (Ktx, Kty) 6.8×103 in-lb/rad 770 Nm/rad 
  Z-axis torque (Ktz) 10×103 in-lb/rad 1.1×103 Nm/rad 
Maximum Single-axis Load   
  Fx, Fy ±68 lb ±300 N 
  Fz ±89 lb ±400 N 
  Tx, Ty ±30 in-lb ±3.4 Nm 
  Tz ±48 in-lb ±5.4 Nm 
Weight   
  Transducer with standard aluminum plates 0.085 lb 38 g 
  Transducer with stainless steel plates 0.18 lb 82 g 
Material  
  Transducer Hardened Stainless Steel 
  Mounting and tool adapters Aircraft Aluminum 
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6.2.4 Mini 40 
 English (US) Metric (SI) 
Calibration US-5-10 US-10-20 US-20-40 SI-20-1 SI-40-2 SI-80-4 
Rated Sensing Ranges       
  Fx, Fy ±5 lb ±10 lb ±20 lb ±20 N ±40 N ±80 N 
  Fz ±15 lb ±30 lb ±60 lb ±60 N ±120 N ±240 N 
  Tx, Ty, Tz ±10 in-lb ±20 in-lb ±40 in-lb ±1 Nm ±2 Nm ±4 Nm 
Resolution (16-bit)       
  Fx, Fy 1/3200 lb 1/1600 lb 1/800 lb 1/800 N 1/400 N 1/200 N 
  Fz 1/1600 lb 1/800 lb 1/400 lb 1/400 N 1/200 N 1/100 N 
  Tx, Ty, Tz 1/3200 in-lb 1/1600 in-

lb 
1/800 in-

lb 
1/32000 

Nmm 
1/16000 

Nmm 
1/8000 
Nmm 

Counts Value (16-bit)       
  Fx, Fy 3200 / lb 1600 / lb 800 / lb 800 / N 400 / N 200/ N 
  Tx, Ty, Tz 3200 / in-lb 1600 / in-

lb 
800 / in-lb 32000 / 

Nm 
16000 / 

Nm 
8000 / Nm 

Tool Transform 
Factor 

0.01 in/unit 0.01 
in/unit 

0.01 
in/unit 

0.25 
mm/unit 

0.25 
mm/unit 

0.25 
mm/unit 

       
Physical Properties US Metric 
Stiffness (Calculated)   
  X-axis and Y-axis force (Kx, Ky) 65×103 lb/in 11×106 N/m 
  Z-axis force (Kz) 134×103 lb/in 23×106 N/m 
  X-axis and Y-axis torque (Ktx, Kty) 29×103 in-lb/rad 3300 Nm/rad 
  Z-axis torque (Ktz) 38×103 in-lb/rad 4300 Nm/rad 
Resonant Frequency (Measured)  
  Fx, Fy, Tz 3.2 KHz 
  Fz, Tx, Ty 4.9 KHz 
Maximum Single-axis Load   
  Fx, Fy ±200 lb ±890 N 
  Fz ±610 lb ±2700 N 
  Tx, Ty ±190 in-lb ±22 Nm 
  Tz ±190 in-lb ±21 Nm 
Weight   
  Transducer with standard aluminum plates 0.11 lb 50 g 
  Transducer with stainless steel plates 0.20 lb 91 g 
Material  
  Transducer Hardened Stainless Steel 
  Mounting and tool adapters Aircraft Aluminum 
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6.2.5 Mini 45 
 English (US) Metric (SI) 
Calibration US-30-40 US-60-80 US-120-

160 
SI-145-5 SI-290-10 SI-580-20 

Rated Sensing Ranges       
  Fx, Fy ±30 lb ±60 lb ±120 lb ±145 N ±290 N ±580 N 
  Fz ±60 lb ±120 lb ±240 lb ±290 N ±580 N ±1160 N 
  Tx, Ty, Tz ±40 in-lb ±80 in-lb ±160 in-lb ±5 Nm ±10 Nm ±20 Nm 
Resolution (16-bit)       
  Fx, Fy 1/640 lb 1/320 lb 1/160 lb 1/128 N 1/64 N 1/32 N 
  Fz 1/320 lb 1/160 lb 1/80 lb 1/64 N 1/32 N 16 N 
  Tx, Ty, Tz 1/704 in-

lb 
1/352 in-

lb 
1/176 in-

lb 
1/6016 
Nmm 

1/3008 
Nmm 

1/1504 
Nmm 

Counts Value (16-bit)       
  Fx, Fy 640 / lb 320 / lb 160 / lb 128 / N 64 / N 32 / N 
  Tx, Ty, Tz 704 / in-lb 352 / in-lb 176 / in-lb 6016 / Nm 3008 / Nm 1504 / Nm 
Tool Transform 
Factor 

9.0909 × 
10-3 

in/unit 

9.0909 × 
10-3 

in/unit 

9.0909 × 
10-3 

in/unit 

212.8×10-

6 mm/unit 
212.8×10-

6 mm/unit 
212.8×10-

6 mm/unit 

   
Physical Properties US Metric 
Stiffness (Calculated)   
  X-axis and Y-axis force (Kx, Ky) 430×103 lb/in 75×106 N/m 
  Z-axis force (Kz) 560×103 lb/in 98×106 N/m 
  X-axis and Y-axis torque (Ktx, Kty) 150×103 in-lb/rad 17 Nm/rad 
  Z-axis torque (Ktz) 310×103 in-lb/rad 35 Nm/rad 
Resonant Frequency (Measured)  
  Fx, Fy, Tz 3.2 kHz 
  Fz, Tx, Ty 4.9 kHz 
Maximum Single-axis Load   
  Fx, Fy ±1200 lb ±5100 N 
  Fz ±2300 lb ±10000 N 
  Tx, Ty, Tz ±950 in-lb ±110 Nm 
  Tx, Ty, Tz ±1200 in-lb ±140 Nm 
Weight   
  Transducer with standard aluminum plates 0.21 lb 95 g 
  Transducer with stainless steel plates 0.33 lb 148 
Material  
  Transducer Hardened Stainless Steel 
  Mounting and tool adapters Aircraft Aluminum 
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6.2.6 Gamma 
 English (US) Metric (SI) 
Calibration US-7.5-25 US-15-50 US-30-100 SI-32-2.5 SI-65-5 SI-130-10
Rated Sensing   
  Fx, Fy ±7.5 lb ±15 lb ±30 lb ±32 N ±65 N ±130 N
  Fz ±25 lb ±50 lb ±100 lb ±100 N ±200 N ±400 N
  Tx, Ty, Tz ±25 in-lb ±50 in-lb ±100 in-lb ±2.5 Nm ±5 Nm ±10 Nm
Resolution (16-bit)   
  Fx, Fy 1/2560 lb 1/1280 lb 1/640 lb 1/640 N 1/320 N 1/160 N
  Fz 1/1280 lb 1/640 lb 1/320 lb 1/320 N 1/160 N 1/80 N
  Tx, Ty 1/1280 in- 1/640 in- 1/320 in-lb 1/8000 Nm 3/16000 Nm 1/3200 Nm
  Tz 1/1280 in-

lb
1/640 in-

lb
1/320 in-lb 1/8000 Nm 3/16000 Nm 1/3200 Nm 

Counts Value (16-bit)   
  Fx, Fy, Fz 2560 / lb 1280 / lb 640 / lb 640 / N 320 / N 160 / N
  Tx, Ty, Tz 2560 / in-lb 1280 / 

in-lb 
640 / in-lb 8000 / Nm 5333.28 / Nm 3200 / Nm 

Tool Transform 
Factor 

0.01 in/unit 0.01 
in/unit 

0.01 in/unit 0.8 mm/unit 0.6 mm/unit 0.5 mm/unit 

   
Physical Properties US Metric 
Stiffness (Calculated)   
  X-axis and Y-axis force (Kx, Ky) 52×103 lb/in 9.1×106 N/m 
  Z-axis force (Kz) 100×103 lb/in 18×106 N/m 
  X-axis and Y-axis torque (Ktx, Kty) 93×103 in-lb/rad 11×103 Nm/rad 
  Z-axis torque (Ktz) 140×103 in-lb/rad 16×103 Nm/rad 
Resonant Frequency (Measured)  
  Fx, Fy, Tz 1.4 kHz 
  Fz, Tx, Ty 2.0 kHz 
Maximum Single-axis Load   
  Fx, Fy ±270 lb ±1200 N 
  Fz ±910 lb ±4100 N 
  Tx, Ty ±690 in-lb ±79 Nm 
  Tz ±730 in-lb ±82 Nm 
Weight   
  Transducer with standard aluminum MAP plates 0.56 lb 250 g 
  Transducer with ring/plug TAP 0.75 lb 325 g 
  Transducer with ring/plug MAP 0.8 lb 375 g 
Material  
  Transducer Aircraft Aluminum 
  Standard mounting adapter Aircraft Aluminum 
  Ring/Plug adapters Aircraft Aluminum 
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6.2.7 Delta 
 English (US) Metric (SI) 
Calibration US-50-150 US-75-300 US-150-

600 
SI-165-15 SI-330-30 SI-660-60 

Rated Sensing Ranges       
  Fx, Fy ±50 lb ±75 lb ±150 lb ±165 N ±330 N ±660 N 
  Fz ±150 lb ±225 lb ±450 lb ±495 N ±990 N ±1980 N 
  Tx, Ty, Tz ±150 in-lb ±300 in-lb ±600 in-lb ±15 Nm ±30 Nm ±60 Nm 
Resolution (16-bit)       
  Fx, Fy 1/512 lb 1/256 lb 1/128 lb 1/128 N 1/64 N 1/32 N 
  Fz 1/256 lb 1/128 lb 1/64 lb 1/64N 1/32 N 1/16 N 
  Tx, Ty 3/512 in-lb 3/256 in-lb 3/128 in-lb 1/2112 Nm 3/3200 Nm 3/1600 Nm 
  Tz 1/256 in-lb 1/128 in-lb 1/64 in-lb 1/2112 Nm 3/3200 Nm 3/1600 Nm 
Counts Value (16-bit)       
  Fx, Fy, Fz 512 / lb 256 / lb 128 / lb 128 / N 64 / N 32 / N 
  Tx, Ty, Tz 512 / in-lb 256 / in-lb 128 / in-lb 2132.8 / 

Nm 
1067.2/ 

Nm 
533.28/ 

Nm 
Tool Transform 
Factor 

0.01 in/unit 0.01 in/unit 0.01 in/unit 0.6 
mm/unit 

0.6 
mm/unit 

0.6 
mm/unit 

   
Physical Properties US Metric 
Stiffness (Calculated)   
  X-axis and Y-axis force (Kx, Ky) 210×103 lb/in 37×106 N/m 
  Z-axis force (Kz) 350×103 lb/in 61×106 N/m 
  X-axis and Y-axis torque (Ktx, Kty) 460×103 in-lb/rad 52×103 Nm/rad 
  Z-axis torque (Ktz) 830×103 in-lb/rad 94×103 Nm/rad 
Resonant Frequency (Measured)  
  Fx, Fy, Tz 1.5 kHz 
  Fz, Tx, Ty 1.7 kHz 
Maximum Single-axis Load   
  Fx, Fy ±770 lb ±3400 N 
  Fz ±2600 lb ±12,000 N 
  Tx, Ty, ±2000 in-lb ±220 Nm 
  Tz ±3700 in-lb ±420 Nm 
Weight   
  Transducer with standard aluminum MAP plates 2.0 lb 910 g 
  Transducer with ring/plug TAP 2.6 lb 1152 g 
  Transducer with ring/plug MAP 2.7 lb 1236 g 
Material  
  Transducer Rc32 Stainless Steel 
  Standard mounting adapter Aircraft Aluminum 
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6.2.8 Theta 
 English (US) Metric (SI) 
Calibration US-200-

1000 
US-300-

1800 
US-600-

3600 
SI-1000-

120 
SI-1500-

240 
SI-2500-

400 
Rated Sensing Ranges       
  Fx, Fy ±200 lb ±300 lb ±600 lb ±1000 N ±1500 N ±2500 N 
  Fz ±500 lb ±875 lb ±1500 lb ±2500 N ±3750 N ±6250N 
  Tx, Ty, Tz ±1000 in-lb ±1800 in-lb ±3600 in-lb ±120 Nm ±240 Nm ±400 Nm 
Resolution (16-bit)       
  Fx, Fy 1/128 lb 5/272 lb 1/32 lb 1/16 N 1/16 N 1/8 N 
  Fz 1/64 lb 5/136 lb 1/16 lb 1/16 N 1/8 N 3/16 N 
  Tx, Ty, Tz 1/32 in-lb 5/64 in-lb 1/8 in-lb 1/320 Nm 1/160 Nm 1/80 Nm 
Counts Value (16-bit)       
  Fx, Fy, Fz 128 / lb 54.4 / lb 32 / lb 32 / N 16 / N 16 / N 
  Tx, Ty, Tz 64 / in-lb 12.8 / in-lb 16 / in-lb 320 / Nm 160 / Nm 80 /  Nm 
Tool Transform 
Factor 

0.02 in/unit 0.0425 
in/unit 

0.02 in/unit 1 mm/unit 1 mm/unit 2 mm/unit 

       
Physical Properties US Metric 
Stiffness (Calculated)   
  X-axis and Y-axis force (Kx, Ky) 420×103 lb/in 73.0×106 N/m 
  Z-axis force (Kz) 710×103 lb/in 125×106 N/m 
  X-axis and Y-axis torque (Ktx, Kty) 3.0×106 in-lb/rad 3.4×105 Nm/rad 
  Z-axis torque (Ktz) 4.8×106 in-lb/rad 5.4×105 Nm/rad 
Resonant Frequency (Measured)  
  Fx, Fy, Tz 680 Hz 
  Fz, Tx, Ty 820 Hz 
Maximum Single-axis Load   
  Fx, Fy ±5700 lb ±25,000N 
  Fz ±14,000 lb ±61,000 N 
  Tx, Ty ±22,000 in-lb ±2500 Nm 
  Tz ±24,000 in-lb ±2700 Nm 
Weight   
  Transducer with standard aluminum MAP plates 9.6 lb 4354 g 
  Transducer with stainless steel plates 14 lb 6234 g 
Material  
  Transducer Rc32 Stainless Steel 
  Standard mounting adapter Stainless Steel 
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6.2.9 Omega160 
 English (US) Metric (SI) 
Calibration US-200-

1000 
US-300-

1800 
US-600-

3600 
SI-1000-

120 
SI-1500-

240 
SI-2500-

400 
Rated Sensing Ranges       
  Fx, Fy ±200 lb ±300 lb ±600 lb ±1000 N ±1500 N ±2500 N 
  Fz ±500 lb ±875 lb ±1500 lb ±2500 N ±3750 N ±6250N 
  Tx, Ty, Tz ±1000 in-lb ±1800 in-lb ±3600 in-lb ±120 Nm ±240 Nm ±400 Nm 
Resolution (16-bit)       
  Fx, Fy 1/128 lb 5/272 lb 1/32 lb 1/16 N 1/16 N 1/8 N 
  Fz 1/64 lb 5/136 lb 1/16 lb 1/16 N 1/8 N 3/16 N 
  Tx, Ty, Tz 1/32 in-lb 5/64in-lb 1/8 in-lb 1/320 Nm 1/160 Nm 1/80 Nm 
Counts Value (16-bit)       
  Fx, Fy, Fz 128 / lb 54.4 / lb 32 / lb 32 / N 16 / N 16 / N 
  Tx, Ty, Tz 64 / in-lb 12.8 / in-lb 16 / in-lb 320 / Nm 160 / Nm 80/  Nm 
Tool Transform 
Factor 

0.02 in/unit 0.0425 
in/unit 

0.02 in/unit 1 mm/unit 1 mm/unit 2 mm/unit 

       
Physical Properties US Metric 
Stiffness (Calculated)   
  X-axis and Y-axis force (Kx, Ky) 400×103 lb/in 70.0×106 N/m 
  Z-axis force (Kz) 680×103 lb/in 120×106 N/m 
  X-axis and Y-axis torque (Ktx, Kty) 2.9×106 in-lb/rad 3.3×105 Nm/rad 
  Z-axis torque (Ktz) 4.7×106 in-lb/rad 5.3×105 Nm/rad 
Resonant Frequency (Measured)  
  Fx, Fy, Tz 1.3 kHz 
  Fz, Tx, Ty 1.0 kHz 
Maximum Single-axis Load   
  Fx, Fy ±4000 lb ±18,000N 
  Fz ±11,000 lb ±48,000 N 
  Tx, Ty, Tz ±15,000 lb ±1700 Nm 
  Tx, Ty, Tz ±17,000 lb ±1900 Nm 
Weight   
  Transducer with standard aluminum MAP plates 6.3 lb 2850 g 
  Transducer with stainless steel plates 12 lb 5365 g 
Material  
  Transducer Hardened Stainless Steel 
  Mounting and tool adapters Aircraft Aluminum 
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6.2.10 Omega190 
 English (US) Metric (SI) 
Calibration US-400-

3000 
US-800-

6000 
US-1600-

12000 
SI-1800-

350 
SI-3600-

700 
SI-7200-

1400 
Rated Sensing Ranges       
  Fx, Fy ±400 lb ±800 lb ±1600 lb ±1800 N ±3600 N ±7200 N 
  Fz ±1000 lb ±2000 lb ±4000 lb ±4500 N ±9000 N ±18000 N 
  Tx, Ty, Tz ±3000 in-lb ±6000 in-lb ±12000 in-

lb 
±350 Nm ±700 Nm ±1400 Nm 

Resolution (16-bit)       
  Fx, Fy 5/256 lb 5/128 lb 5/64 lb 3/32 N 3/16 N 3/8 N 
  Fz 5/128 lb 5/64 lb 5/32 lb 5/32 N 5/16 N 5/8 N 
  Tx, Ty 5/512 in-lb 5/256 in-lb 5/128 in-lb 5/384 Nm 5/192 Nm 5/96 Nm 
  Tz 5/768 in-lb 5/384 in-lb 5/192 in-lb 5/576 Nm 5/288 Nm 5/144 Nm 
Counts Value (16-bit)       
  Fx, Fy, Fz 153.6 / lb 76.8 / lb 38.4 / lb 32/ N 16 / N 8 / N 
  Tx, Ty, Tz 25.6 / in-lb 12.8 / in-lb 6.4 / in-lb 230.4 / 

Nm 
115.2 / 

Nm 
57.6 Nm 

Tool Transform 
Factor 

0.06 in/unit 0.06 in/unit 0.06 in/unit 1.389×10-

3 mm/unit 
1.389×10-

3 mm/unit 
1.389×10-3 
mm/unit 

   
Physical Properties US Metric 
Stiffness (Calculated)   
  X-axis and Y-axis force (Kx, Ky) 1.4×106 lb/in 250×106 N/m 
  Z-axis force (Kz) 2.1×106 lb/in 370×106 N/m 
  X-axis and Y-axis torque (Ktx, Kty) 14×106 in-lb/rad 1.6×106 Nm/rad 
  Z-axis torque (Ktz) 14×106 in-lb/rad 3.3×106 Nm/rad 
Maximum Single-axis Load   
  Fx, Fy ±8000 lb ±36,000 N 
  Fz ±25,000 lb ±110,000 N 
  Tx, Ty, Tz ±49,000 lb ±5500 Nm 
  Tx, Ty, Tz ±72,000 lb ±8100 Nm 
Weight   
  Transducer with standard aluminum MAP plates 13 lb 5824 g 
  Transducer with stainless steel plates 19 lb 8768 g 
Material  
  Transducer Hardened Stainless Steel 
  Mounting and tool adapters Aircraft Aluminum 
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6.3 Compound Loading Ranges of F/T Sensors 
The F/T sensor’s strain gages are optimally placed to share information between the forces 
and torques applied to the sensor.  Because of this sharing, it is possible to saturate the 
transducer with a complex load that has components below the rated load of the sensor.  
However, this arrangement allows a greater sensing range and resolution. 

These graphs may be used to estimate a sensor’s range under complex loading.  Each page 
represents one sensor body, with either English or Metric units.  The top graph represents 
combinations of forces in the x and/or y directions with torques about the z-axis.  The bottom 
graph represents combinations of z-axis forces with x- and/or y-axis torques.  The graphs 
contain several different calibrations, distinguished by line weight.   

The following sample graph shows how operating ranges can change with complex loading.  
The labels indicate the following regions: 

A.  Normal operating region.  You can expect to achieve rated accuracy in this region. 

B.  Saturation region.  Any load in this region will report a gage saturation condition. 

C.  Extended operating region.  In this region, the sensor will operate correctly, but the full-
scale accuracy is not guaranteed. 
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6.3.1 Nano17 (US Calibration) 
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6.3.2 Nano17 (SI Calibration) 
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6.3.3 Nano25 (US Calibration) 
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6.3.4 Nano25 (SI Calibration) 
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6.3.5 Nano43 (US Calibration) 
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6.3.6 Nano43 (SI Calibration) 
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6.3.7 Mini40 (US Calibration) 
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6.3.8 Mini40 (SI Calibration) 

0

20

40

60

80

100

120

140

160

180

200

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

Tz (Nm)

Fx
y 

(N
)

 

0

100

200

300

400

500

600

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5 5

Txy (Nm)

Fz
 (N

)

 
          : Mini40 SI-80-4                 : Mini40 SI-40-2  : Mini40 SI-20-1 



Force/Torque Installation and Operation Manual 
Document #9620-05  ISA FT-16 SECT & APPEN-06 

 
ATI Industrial Automation, 1031 Goodworth Drive, Apex, NC 27539 USA +1-919-772-0115 www.ati-ia.com 

56 

6.3.9 Mini45 (US Calibration) 
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6.3.10 Mini45 (SI Calibration) 
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6.3.11 Gamma (US Calibration) 
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6.3.12 Gamma (SI Calibration) 
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6.3.13 Delta (US Calibration) 
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6.3.14 Delta (SI Calibration) 
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6.3.15 Theta (US Calibration) 
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6.3.16 Theta (SI Calibration) 
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6.3.17 Omega160 (US Calibration) 
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6.3.18 Omega160 (SI Calibration)  
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6.3.19 Omega190 (US Calibration) 
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6.3.20 Omega190 (SI Calibration)  
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7. Appendix B—Mechanical Layout 

7.1 Nano17 Transducer with Tool and Mounting Adapter Plate 
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7.2 Nano 25 Transducer with Tool and Mounting Adapter Plate 
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7.3 Nano43 Transducer with Tool and Mounting Adapter Plate 
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7.4 Mini40 Transducer with Tool and Mounting Adapter Plate 
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7.5 Mini45 Transducer with Tool and Mounting Adapter Plate 
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7.6 Gamma Transducer with Tool and Mounting Adapter Plate 
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7.7 Delta Transducer with Tool and Mounting Adapter Plate 
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7.8 Theta Transducer with Tool and Mounting Adapter Plate  
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7.9 Omega160 Transducer with Tool and Mounting Adapter Plate 
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7.10 Omega190 Transducer with Tool and Mounting Adapter Plate 
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7.11 Gamma Mounting Adapter Plate 
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7.12 Delta Mounting Adapter Plate 
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7.13 Theta Mounting Adapter Plate 
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7.14 Gamma and Delta Mounting Ring-plug Adapter 
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7.15 Gamma and Delta Tool Ring-plug Adapter 
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7.16 F/T Controller Chassis 
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7.17 Mux Box Chassis 

 
Stand –alone Controller Chassis:  Dimensions in Millimeters 
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8. Appendix C—Dual Gain Calibration Instructions 

8.1 F/T Sensors having an ISA Controller with Dual Gain 
The dual gain option offers two calibrations with one F/T sensor system.  You can use the 
same F/T sensor system with a low payload and a high resolution, then switch to a higher 
payload calibration with a lower resolution.  For the ISA controller, this is done by loading 
the desired calibration matrix into the ISA controller, then changing the manually operated 
switch on the mux box to the corresponding calibration.  

First, you will need to set up communication with the ISA controller as described in the ATI 
ISA F/T-16 Card Reference Manual.  The ISA FT-16 DOS Demo Program or Windows 
Demo Program can be used to load the calibration matrix into the ISA Controller.  Both 
calibration matrices will be included on the DOS Demo Program diskette as FTxxxx.dat files.  
Place these files in your ISA directory so the matrix can be loaded by the ISA software. 

The controller will be set up at the factory having the lower payload / higher resolution 
calibration loaded in the ISA controller.  For this Dual Gain example let’s imagine we have a 
Theta model sensor having both a FT1122 US-200-1000 and a FT2211 US-600-3600 
calibration.  The FT1122.dat and the FT2211.dat files will be on the DOS Demo Program 
disk.  For accurate data, you should look at the Sensor Information menu and check that the 
calibration data is loaded into the ISA controller and the serial number selected by the manual 
switch on the mux box must match.  

The ISA controller holds one calibration matrix at a time, the new calibration matrix you 
want must be loaded into the ISA controller.  To change the calibration from FT1122 US -
200-1000 to FT2211 US-600-3600 using the DOS Demo program, please follow this 
procedure.  Load the Dos Demo Program into the ISA directory and start the program.  Make 
these selections in this order: [ ↵ = press Enter ] 

 

 Configure Sensor ↵ 
 1) Sensor Information ↵ 

 F10 - Download Calibration ↵ 
 Select FTXXXX.dat ↵ (This is the serial number you wish to use) 
 

Now press Enter to overwrite the calibration matrix and load in the new matrix. 
 
For the Windows Demo Program go to View, Settings, New Sensor and follow the instructions to load in 
a new matrix. 
 

Now change the manually-operated switch, located on the mux box, to match the current 
calibration serial number loaded into the controller.  This can be done with the controllers 
power on and no damage will occur.  Use this procedure to switch between the calibration 
and the F/T sensor will give accurate data. 

CAUTION: The Force/Torque sensor, the calibration matrix loaded into the ISA or 
controller and the mux box, if applicable, have been assigned matching serial 
numbers when the system was calibrated.   If these serial numbers assigned to 
your F/T system do not match, the Force / Torque data will be incorrect. 

! 
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9. Terms and Conditions of Sale 
 
The following Terms and Conditions are a supplement to and include a portion of ATI’s Standard Terms 
and Conditions, which are on file at ATI and available upon request. 
ATI warrants to Purchaser that force torque sensor products purchased hereunder will be free from 
defects in material and workmanship under normal use for a period of three (1) year from the date of 
shipment. This warranty does not cover components subject to wear and tear under normal usage or those 
requiring periodic replacement. ATI will have no liability under this warranty unless: (a) ATI is given 
written notice of the claimed defect and a description thereof within thirty (30) days after Purchaser 
discovers the defect and in any event not later than the last day of the warranty period; and (b) the 
defective item is received by ATI not later ten (10) days after the last day of the warranty period. ATI’s 
entire liability and Purchaser’s sole remedy under this warranty is limited to repair or replacement, at 
ATI’s election, of the defective part or item or, at ATI’s election, refund of the price paid for the item. 
The foregoing warranty does not apply to any defect or failure resulting from improper installation, 
operation, maintenance or repair by anyone other than ATI. 
ATI will in no event be liable for incidental, consequential or special damages of any kind, even if ATI 
has been advised of the possibility of such damages. ATI’s aggregate liability will in no event exceed the 
amount paid by purchaser for the item which is the subject of claim or dispute. ATI will have no liability 
of any kind for failure of any equipment or other items not supplied by ATI.  
No action against ATI, regardless of form, arising out of or in any way connected with products or 
services supplied hereunder may be brought more than one (1) year after the cause of action accrued. 
No representation or agreement varying or extending the warranty and limitation of remedy provisions 
contained herein is authorized by ATI, and may not be relied upon as having been authorized by ATI, 
unless in writing and signed by an executive officer of ATI. 
Unless otherwise agreed in writing by ATI, all designs, drawings, data, inventions, software and other 
technology made or developed by ATI in the course of providing products and services hereunder, and all 
rights therein under any patent, copyright or other law protecting intellectual property, shall be and 
remain ATI’s property. The sale of products or services hereunder does not convey any express or 
implied license under any patent, copyright or other intellectual property right owned or controlled by 
ATI, whether relating to the products sold or any other matter, except for the license expressly granted 
below.  
In the course of supplying products and services hereunder, ATI may provide or disclose to Purchaser 
confidential and proprietary information of ATI relating to the design, operation or other aspects of ATI’s 
products. As between ATI and Purchaser, ownership of such information, including without limitation 
any computer software provided to Purchaser by ATI, shall remain in ATI and such information is 
licensed to Purchaser only for Purchaser’s use in operating the products supplied by ATI hereunder in 
Purchaser’s internal business operations. 
Without ATI’s prior written permission, Purchaser will not use such information for any other purpose or 
provide or otherwise make such information available to any third party. Purchaser agrees to take all 
reasonable precautions to prevent any unauthorized use or disclosure of such information. 
Purchaser will not be liable hereunder with respect to disclosure or use of information which: (a) is in the 
public domain when received from ATI; (b) is thereafter published or otherwise enters the public domain 
through no fault of Purchaser; (c) is in Purchaser’s possession prior to receipt from ATI; (d) is lawfully 
obtained by Purchaser from a third party entitled to disclose it; or (f) is required to be disclosed by 
judicial order or other governmental authority, provided that, with respect to such required disclosures, 
Purchaser gives ATI prior notice thereof and uses all legally available means to maintain the 
confidentiality of such information. 
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