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1.3	 Safety Precautions
CAUTION: Modifying or disassembly of the sensor could cause damage and void 
the warranty. Use the supplied mounting interface plate and the provided tool side 
mounting bolt pattern to mount the sensor to the robot and customer tooling to the 
sensor. For more information, refer to the ATI customer drawings.

CAUTION: Probing openings in the sensor causes damage to the instrumentation. 
Avoid prying into the openings of the sensor.

CAUTION: Do not overload the sensor. Exceeding the single-axis overload values of 
the sensor causes irreparable damage.

CAUTION: The sensor should be protected from impact and shock loads that 
exceed rated ranges during transportation as the impacts can damage the sensor’s 
performance. For more information about rated ranges, refer to the appropriate sensor 
manual in Table 2.1.
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3.2.1	 Axia F/T Sensor
Signals and corresponding pin numbers for the Axia models are listed in the following sections.

3.2.1.1	 Axia80 and Axia90 Pin Assignment for the 8-pin M8 Male 
Sensor Connector

Table 3.2—Axia80 and Axia90 Sensor Connector, M8, 8-pin, Male 

Connector Schematic Pin Number Signal

1
6

2

8

4

5

3

7

1 Clock Sync Ground1

2 V +
3 V - / Ground
4 Tx -
5 Rx +
6 Tx+
7 Clock Sync1

8 Rx -
Shell Shield

Note:
1.	 This connection is optional and is not required for basic functionality. If not 

using the clock sync functionality, these lines do not need to be connected 
to anything in the user’s system. For more information about the clock sync 
functionality, refer to Section 4.1—Clock Sync Functionality.

3.2.1.2	 Axia130 Pin Assignment for the 8-pin M12 Male Sensor Connector

Table 3.3—Axia130 Sensor Connector, M12, 8-pin, Male 

Connector Schematic Pin Number Signal

12
3

4

5 6

7

8

1 Clock Sync Ground1

2 V +
3 V - / Ground
4 Tx -
5 Rx +
6 Tx+
7 Clock Sync1

8 Rx -
Shell Shield

Note:
1.	 This connection is optional and is not required for basic functionality. If not 

using the clock sync functionality, these lines do not need to be connected 
to anything in the user’s system. For more information about the clock sync 
functionality, refer to Section 4.1—Clock Sync Functionality.
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3.2.2	 Axia80 and Axia90 Sensor Cable (P/N 9105-C-ZC27-ZC28)

Table 3.4—ZC27 Connector, M8, 8-pin, Female

Connector Schematic Pin Number Signal

1

2

3
4

5

7

8

6

1 Clock Sync Ground1

2 V +
3 V - / Ground
4 Tx - 
5 Rx +
6 Tx + 
7 Clock Sync1

8 Rx -
Shell Shield

Note:
1.	 This connection is optional and is not required for basic functionality. If not using the clock 

sync functionality, these lines do not need to be connected to anything in the user’s system. 
For more information about the clock sync functionality, refer to Section 4.1—Clock Sync 
Functionality.

Table 3.5—ZC28 Connector, M12, 8-pin, Male

Connector Schematic Pin Number Signal

12

3

4
5 6

7

8

1 Clock Sync Ground1

2 V +

3 V - / Ground
4 Tx -
5 Rx +
6 Tx +
7 Clock Sync1

8 Rx -
Shell Shield

Note:
1.	 This connection is optional and is not required for basic functionality. If not using the clock 

sync functionality, these lines do not need to be connected to anything in the user’s system. 
For more information about the clock sync functionality, refer to  
Section 4.1—Clock Sync Functionality.
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3.2.3	 Axia130 Sensor Cable (P/N 9105-C-ZC28-ZC28)

Table 3.6—ZC28 Connector, M12, 8-pin, Female

Connector Schematic Pin Number Signal

1
2

3

4

5

6

7

8
1 Clock Sync Ground1

2 V +
3 V - / Ground
4 Tx -
5 Rx +
6 Tx +
7 Clock Sync1

8 Rx -
Shell Shield

Note:
1.	 This connection is optional and is not required for basic functionality. If not using the clock 

sync functionality, these lines do not need to be connected to anything in the user’s system. 
For more information about the clock sync functionality, refer to 
Section 4.1—Clock Sync Functionality.

Table 3.7—ZC28 Connector, M12, 8-pin, Male

Connector Schematic Pin Number Signal

12

3

4
5 6

7

8

1 Clock Sync Ground1

2 V +
3 V - / Ground
4 Tx -
5 Rx +
6 Tx +
7 Clock Sync1

8 Rx -
Shell Shield

Note:
1.	 This connection is optional and is not required for basic functionality. If not using the clock 

sync functionality, these lines do not need to be connected to anything in the user’s system. 
For more information about the clock sync functionality, refer to 
Section 4.1—Clock Sync Functionality.
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e.	 After a terminal window opens, the user can then start entering commands.

f.	 After a command is entered from Section 5—RS422 Commands or Section 6—RS422 Axia Sensor 
“Robot Mode”, press the (enter) key to send the command.

NOTICE: Commands which are entered are not case sensitive.

Figure 3.4—PuTTY Terminal Window
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Figure 4.3—Filter Attenuation at 0.5 kHz Sample Rate
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Figure 4.4—Filter Attenuation at 1 kHz Sample Rate
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Figure 4.5—Filter Attenuation at 2 kHz Sample Rate
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Figure 4.6—Filter Attenuation at 4 kHz Sample Rate
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Figure 4.7—Filter Attenuation at 8 kHz Sample Rate
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Table 5.3—“set” Fields

Field Long Name
User  
Read/
Write

Description  
(and if applicable, 
Secondary Commands

Example 
Contents Type

forceUnits Force Units

Read

Force units, 
secondary commands: 
0 = Lbf 
1 = N 
2 = Klbf 
3 = kN 
4 = Kg

1

8-bit 
unsigned 
integer

torqueUnits Torque Units

Torque units, 
secondary commands: 
0 = Lbf-in 
1 = Lbf-ft 
2 = Nm 
3 = Nmm 
4 = Kg-cm 
5 = kN-m

2

cpf Counts per Force
Read

Calibration counts per 
force unit.

1000000

32-bit 
unsigned 
integer

cpt Counts per Torque Calibration counts per 
torque unit.

peakPos0 PeakLoadsPosFx

Read
All-time peak positive 
force/torque loads that 
are in F/T counts.

225000000
peakPos1 PeakLoadsPosFy 225000000
peakPos2 PeakLoadsPosFz 705000000
peakPos3 PeakLoadsPosTz 12000000
peakPos4 PeakLoadsPosTy 12000000
peakPos5 PeakLoadsPosTz 12000000
peakNeg0 PeakLoadsNegFx

Read
All-time peak negative 
force/torque loads that 
are in F/T counts.

-225000000

32-bit 
unsigned 
integer

peakNeg1 PeakLoadsNegFy -290524128
peakNeg2 PeakLoadsNegFz -1215670272
peakNeg3 PeakLoadsNegTx -12000000
peakNeg4 PeakLoadsNegTy -12000000
peakNeg5 PeakLoadsNegTz -12000000

sensorHwVer N/A Read The version of the 
sensor hardware 0 16-bit integer

adcRate N/A
Read 
and 
Write

The ADC update rate in 
Hz. The ADC rate must 
be one of the following 
in units of Hz: 
488 
976 
1953 
3906 
7812

976 16-bit integer
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Table 5.3—“set” Fields

Field Long Name
User  
Read/
Write

Description  
(and if applicable, 
Secondary Commands

Example 
Contents Type

baud N/A
Read 
and 
Write

UART baud rate. Must 
be in range from 300 
baud to 3M baud. 
Any baud rate change 
is temporary until a 
SAVEALL command is 
issued.

115200 32-bit integer

msg N/A
Read 
and 
Write

Unprompted error 
messages, secondary 
commands: 
1 = print unprompted 
messages 
0 = do not print 
unprompted messages

0 8-bit integer
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5.12	 Status Command: “status”
If there could be an underlying problem within the sensor hardware, the “status” command can be used to 
retrieve detailed information or for the user to send the information to ATI for troubleshooting.

“status” command format (the content may vary among sensors):

user:		 status

response:       
Label       Stat Details

-----       ---- -------

NVM-Image-0 Good  182 Kbytes ==

NVM-Image-1 Good  182 Kbytes ==

SPI-EEPROM  Good 2048 Kbytes Addr: 24-bit Mfg: Macronix Part: MX25V1635F Tries: 1

SPI-Param-0 Good 1917  bytes

SPI-Param-1 Good 1917  bytes

RAM-Param   Good 1917  bytes

MCU-RAM     Good  512 Kbytes Errors: 0

Stack       Good  376 Kbytes of  379 Kbytes available

Heap        Good  120  bytes of  136  bytes available

MCU-Clock   Good 168.0 MHz Clock: SYSCLK

REFCLKO2    ----  14.0 MHz Clock: SYSCLK

SQI1-ECAT   ----  14.0 MHz Clock: REFCLKO2 State: ON

SPI2-ADC    ----  14.0 MHz Clock: PBCLK2 State: ON  Bits: 8 CKE: 0 CKP: 1 Timeouts: 0

SPI3-ECAT   ----  28.0 MHz Clock: PBCLK2 State: ON  Bits: 8 CKE: 0 CKP: 1 Timeouts: 0

SPI4-EEPROM ----   2.0 MHz Clock: PBCLK2 State: ON  Bits: 8 CKE: 0 CKP: 1 Timeouts: 0

�8�$�5�7�����0�D�L�Q���������������������������.�+�]���&�O�R�F�N�����3�%�&�/�.�����6�W�D�W�H�����2�1�����E�U�J�K�����������1�����5�6�����������2�Y�À���������)�U�D�P�L�Q�J���������3�D�U�L�W�\������

�8�$�5�7�����6�)�(�����������������������������.�+�]���&�O�R�F�N�����3�%�&�/�.�����6�W�D�W�H�����2�1�����E�U�J�K�����������1�����5�6�����������2�Y�À���������)�U�D�P�L�Q�J���������3�D�U�L�W�\������

I2C3-EEPROM Good  50.0 KHz BitBang

ISR-TMR1    ----   1.0 KHz   1.0 usec Max:   3.0 usec Overruns: 0

ISR-TMR5    ----   1.7 KHz   0.7 usec Max:   2.2 usec Overruns: 0

ISR-ADCM    Good 976.6  Hz  34.1 usec Max:  39.8 usec Overruns: 0

ISR-PDI     Good   4.3 KHz   0.0 usec Max:   0.4 usec Overruns: 0

ISR-SYNC0   ----   4.3 KHz   0.0 usec Max:   0.5 usec Overruns: 0

ISR-SYNC1   ----   4.3 KHz   0.0 usec Max:   0.4 usec Overruns: 0

ISR-CLKSYNC ----   4.3 KHz   0.0 usec Max:   0.5 usec Overruns: 0

StreamOut   ----  27.9  Hz   9.1 usec Max: 135.8 usec Overruns: 0

Background  ---- 248.5 KHz   4.1 usec Max:  17.2 msec Overruns: 0

Firmware    ---- 9031-05-1065 1.0.73 => Aug  3 2021 14:39:50 BL=4 locally-built

Harmony     ---- 2.05

Compiler    ---- 4.8.3 MPLAB XC32 Compiler v2.05

MCU-Part    Good PIC32MZ2048EFH064 A6 S/N: 7e454997 193bf259

MCU-Mode    Good Mode=Run Protection=On

MCU-FPU     ---- ID=a7 REV=32 UFRP=1 FC=1 HAS08=1 F64=1 L=1 W=1 3D=0 PS=0 D=1 S=1 FS=1 FO=0 FN=0 MAC=0 ABS=1 NAN=1 RM=0

MCU-Cache   ---- Inst: Size=16384 bytes Lsize=16 bytes Ways=4 Data: Size=4096 bytes Lsize=16 bytes Ways=4

�0�&�8���:�D�W�F�K�'�J���������������������������V�H�F���:�L�Q�G�R�Z�H�G�����2�q

MCU-RCON    BAD  WatchdogTimer ERREPC=9d02ac2c

MCU-Supply  Good  23.9 V

MCU-IVref   Good   1.2 V

MCU-Regs    Good

MCU-PC      Good

THERM1      ---- -18.3 *C

THERM2      ---- -18.3 *C

THERM3      Good  27.9 *C

ADC-Gages   Good Spikes: 2

ADC-RegWr   ---- Resets: 3 Fails: 0

EtherCAT    ----

MCU-GPIO    Good

>
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Foreword
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 the part of ATI Industrial Automation, Inc. This 
�P�D�Q�X�D�O���L�V���S�H�U�L�R�G�L�F�D�O�O�\���U�H�Y�L�V�H�G���W�R���U�H�À�H�F�W���D�Q�G���L�Q�F�R�U�S�R�U�D�W�H���F�K�D�Q�J�H�V���P�D�G�H���W�R���W�K�H���)���7���V�\�V�W�H�P��

ATI Industrial Automation, Inc. assumes no responsibility for any errors or omissions in this document. 

Copyright © (2022) by ATI Industrial Automation, Inc., Apex, North Carolina USA. All Rights Reserved. 
Published in the USA.

�$�7�,���)���7���6�H�Q�V�L�Q�J���6�\�V�W�H�P�V���D�U�H���F�R�Q�V�L�G�H�U�H�G���F�R�P�S�R�Q�H�Q�W�V�����V�H�P�L���¿�Q�L�V�K�H�G���J�R�R�G�V���L�Q�W�H�Q�G�H�G���I�R�U���X�V�H���L�Q���O�D�U�J�H�U���V�\�V�W�H�P����
�G�H�Y�L�F�H�����¿�Q�L�V�K�H�G���J�R�R�G��

�,�Q���F�R�Q�V�L�G�H�U�D�W�L�R�Q���W�K�D�W���$�7�,���,�Q�G�X�V�W�U�L�D�O���$�X�W�R�P�D�W�L�R�Q�����,�Q�F�������$�7�,�����S�U�R�G�X�F�W�V���D�U�H���L�Q�W�H�Q�G�H�G���I�R�U���X�V�H���Z�L�W�K���U�R�E�R�W�L�F���D�Q�G���R�U���D�X�W�R�P�D�W�H�G��
machines, ATI does not recommend the use of its products for applications wherein failure or malfunction of an 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.

All trademarks belong to their respective owners.

Note:

Please read the manual before calling customer service, and have the following 
information available:

1.	 �6�H�U�L�D�O���Q�X�P�E�H�U�����H���J�������)�7������������

2.	 �6�H�Q�V�R�U���P�R�G�H�O�����H���J�������$�[�L�D�������0������

����	 �&�D�O�L�E�U�D�W�L�R�Q�����H���J�������8�6�����������������6�,���������������H�W�F����

����	 Accurate and complete description of the question or problem.

����	 �5�R�E�R�W���P�R�G�H�O�����F�R�Q�W�U�R�O�O�H�U���P�R�G�H�O�����F�R�Q�W�U�R�O�O�H�U���V�R�I�W�Z�D�U�H���Y�H�U�V�L�R�Q�����D�Q�G���L�Q�V�W�D�O�O�H�G���)�$�1�8�&���)�R�U�F�H��
Control options.

�%�H���Q�H�D�U���W�K�H���)���7���V�\�V�W�H�P���Z�K�H�Q���F�D�O�O�L�Q�J�����L�I���S�R�V�V�L�E�O�H�������)�R�U���T�X�H�V�W�L�R�Q�V���V�S�H�F�L�¿�F���W�R���)�$�1�8�&���S�U�R�Y�L�G�H�G��
�V�R�I�W�Z�D�U�H���R�U���K�D�U�G�Z�D�U�H�����S�O�H�D�V�H���F�R�Q�W�D�F�W���)�$�1�8�&���W�H�F�K�Q�L�F�D�O���V�X�S�S�R�U�W��

Please contact an ATI representative for assistance, if needed:

 
Sale, Service and Information about ATI products:

ATI Industrial Automation  
�����������*�R�R�G�Z�R�U�W�K���'�U�L�Y�H 
�$�S�H�[�����1�&���������������8�6�$ 
www.ati-ia.com 
�7�H�O���������������������������������� 
�)�D�[���������������������������������� 

Application Engineering 
�7�H�O���������������������������������������(�[�W�H�Q�V�L�R�Q�������� 
�)�D�[���������������������������������� 
�(���P�D�L�O����ft.support@novanta.com 

�����������6�X�S�S�R�U�W 
�7�H�O�������������������$�7�,���,�$������������������������������������������
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Glossary
Term �'�H�¿�Q�L�W�L�R�Q�V

ADC Analog-to-digital converter

Command ID
�$�Q���L�Q�G�H�[���Q�X�P�E�H�U���W�K�D�W���F�R�U�U�H�O�D�W�H�V���W�R���D���V�S�H�F�L�¿�F���)�R�U�F�H���&�R�Q�W�U�R�O���I�X�Q�F�W�L�R�Q�����&�R�P�P�D�Q�G���,�'�V��
are used when calling a general command.

Console Mode
A serial functionality on ATI serial sensors that allows them to communicate with 
devices not compatible with Yellow Mode .

Data Rate How fast data is output over the RS422 interface.

Force
A force is a push or pull action on an object caused by an interaction with another 
object. Force = mass x acceleration

Force Control
A FANUC-provided functionality that allows sensor systems to perform 
advanced operations.

FT or F/T Force and Torque.

ID �,�G�H�Q�W�L�¿�F�D�W�L�R�Q���F�R�G�H���W�K�D�W���W�K�H���X�V�H�U���L�Q�S�X�W�V���L�Q�W�R���W�K�H���U�R�E�R�W���S�U�R�J�U�D�P��

IP20
Ingress protection rating “20” designates that the device can withstand basic touch 
and protection from rudimentary dust.

IP64
Ingress protection rating “64” designates protection against dust and splashing of 
water. An IP64 rating does not guarantee protection when a user submerges a device 
�L�Q���Z�D�W�H�U���R�U���D�Q�\���W�\�S�H���R�I���À�X�L�G��

IP67
Ingress protection rating “67” designates protection against dust and submersion 
under 1 m of fresh water.

IP68
Ingress protection rating “68” designates that a device is dust-tight and can be 
submerged under 1 m of fresh water.

KAREL

FANUC programing language for robots and robot controllers. The KAREL language 
is typically used in the back-end of applications. KAREL programs cannot be opened 
from or edited on the teach pendant (TP). However, compiled KAREL programs can 
be called from TP programs.

N/A Not applicable.

P/N Part Number

Parameter ID
�$�Q���R�S�W�L�R�Q�D�O���Y�D�O�X�H���Z�L�W�K�L�Q���D���U�D�Q�J�H���I�R�U���D���V�S�H�F�L�¿�F���&�R�P�P�D�Q�G���,�'�����1�R�W���D�O�O���&�R�P�P�D�Q�G���,�'�V��
require a Parameter ID.

Power Cycle When a user removes and then restores power to a device.

RS422 A serial software interface for communicating F/T data and sensor commands.

Sample Rate How fast the ADCs are sampling inside the unit.

Sensor The component that converts a detected load into electrical signals.

Sensor System  
���R�U���F�R�Q�¿�J�X�U�D�W�L�R�Q��

The entire assembly consisting of a sensor body and a system interface to translate 
�I�R�U�F�H���D�Q�G���W�R�U�T�X�H���V�L�J�Q�D�O�V���L�Q�W�R���D���V�S�H�F�L�¿�F���F�R�P�P�X�Q�L�F�D�W�L�R�Q���L�Q�W�H�U�I�D�F�H���S�U�R�W�R�F�R�O��

Teach Pendant Programming 
(TPP) or Teach Pendant (TP)
Programs

The FANUC programming language used on the robot teach pendant.

Torque
The application of a force through a lever or moment arm that causes something to 
want to turn. For example, a user applies torque to a screw to make it turn.  
Torque = force x moment arm

Yellow Mode

A setting on ATI RS422 “FANUC-Ready” Sensors which allows them to communicate 
with FANUC’s Force Control software. ATI’s FANUC-Ready sensor kits come 
pre-programmed to use Yellow Mode  and ready to communicate with FANUC 
Force Control. 
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1.	 Safety
The safety section describes general safety guidelines to be followed with this product, explanations of the 
�Q�R�W�L�¿�F�D�W�L�R�Q�V���I�R�X�Q�G���L�Q���W�K�L�V���P�D�Q�X�D�O�����D�Q�G���V�D�I�H�W�\���S�U�H�F�D�X�W�L�R�Q�V���W�K�D�W���D�S�S�O�\���W�R���W�K�H���S�U�R�G�X�F�W�����3�U�R�G�X�F�W���V�S�H�F�L�¿�F���Q�R�W�L�¿�F�D�W�L�R�Q�V��
are imbedded within the sections of this manual (where they apply).

1.1	 �(�[�S�O�D�Q�D�W�L�R�Q �R�I �1�R�W�L�¿�F�D�W�L�R�Q�V
�7�K�H�V�H���Q�R�W�L�¿�F�D�W�L�R�Q�V���D�U�H���X�V�H�G���L�Q���D�O�O���R�I���$�7�,���P�D�Q�X�D�O�V���D�Q�G���D�U�H���Q�R�W���V�S�H�F�L�¿�F���W�R���W�K�L�V���S�U�R�G�X�F�W�����7�K�H���X�V�H�U���V�K�R�X�O�G���K�H�H�G��
�D�O�O���Q�R�W�L�¿�F�D�W�L�R�Q�V���I�U�R�P���W�K�H���U�R�E�R�W���P�D�Q�X�I�D�F�W�X�U�H�U���D�Q�G���R�U���W�K�H���P�D�Q�X�I�D�F�W�X�U�H�U�V���R�I���R�W�K�H�U���F�R�P�S�R�Q�H�Q�W�V���X�V�H�G���L�Q���W�K�H��
installation. 

DANGER: �1�R�W�L�¿�F�D�W�L�R�Q���R�I���L�Q�I�R�U�P�D�W�L�R�Q���R�U���L�Q�V�W�U�X�F�W�L�R�Q�V���W�K�D�W���L�I���Q�R�W���I�R�O�O�R�Z�H�G���Z�L�O�O���U�H�V�X�O�W���L�Q��
�G�H�D�W�K���R�U���V�H�U�L�R�X�V���L�Q�M�X�U�\�����7�K�H���Q�R�W�L�¿�F�D�W�L�R�Q���S�U�R�Y�L�G�H�V���L�Q�I�R�U�P�D�W�L�R�Q���D�E�R�X�W���W�K�H���Q�D�W�X�U�H���R�I���W�K�H��
hazardous situation, the consequences of not avoiding the hazard, and the method for 
avoiding the situation.

WARNING: �1�R�W�L�¿�F�D�W�L�R�Q���R�I���L�Q�I�R�U�P�D�W�L�R�Q���R�U���L�Q�V�W�U�X�F�W�L�R�Q�V���W�K�D�W���L�I���Q�R�W���I�R�O�O�R�Z�H�G���F�R�X�O�G���U�H�V�X�O�W��
�L�Q���G�H�D�W�K���R�U���V�H�U�L�R�X�V���L�Q�M�X�U�\�����7�K�H���Q�R�W�L�¿�F�D�W�L�R�Q���S�U�R�Y�L�G�H�V���L�Q�I�R�U�P�D�W�L�R�Q���D�E�R�X�W���W�K�H���Q�D�W�X�U�H���R�I���W�K�H��
hazardous situation, the consequences of not avoiding the hazard, and the method for 
avoiding the situation.

CAUTION: �1�R�W�L�¿�F�D�W�L�R�Q���R�I���L�Q�I�R�U�P�D�W�L�R�Q���R�U���L�Q�V�W�U�X�F�W�L�R�Q�V���W�K�D�W���L�I���Q�R�W���I�R�O�O�R�Z�H�G���F�R�X�O�G���U�H�V�X�O�W��
�L�Q���P�R�G�H�U�D�W�H���L�Q�M�X�U�\���R�U���Z�L�O�O���F�D�X�V�H���G�D�P�D�J�H���W�R���H�T�X�L�S�P�H�Q�W�����7�K�H���Q�R�W�L�¿�F�D�W�L�R�Q���S�U�R�Y�L�G�H�V��
information about the nature of the hazardous situation, the consequences of not 
avoiding the hazard, and the method for avoiding the situation.

NOTICE: �1�R�W�L�¿�F�D�W�L�R�Q���R�I���V�S�H�F�L�¿�F���L�Q�I�R�U�P�D�W�L�R�Q���R�U���L�Q�V�W�U�X�F�W�L�R�Q�V���D�E�R�X�W���P�D�L�Q�W�D�L�Q�L�Q�J�����R�S�H�U�D�W�L�Q�J����
installing, or setting up the product that if not followed could result in damage to equipment. The 
�Q�R�W�L�¿�F�D�W�L�R�Q���F�D�Q���H�P�S�K�D�V�L�]�H�����E�X�W���L�V���Q�R�W���O�L�P�L�W�H�G���W�R�����V�S�H�F�L�¿�F���J�U�H�D�V�H���W�\�S�H�V�����E�H�V�W���R�S�H�U�D�W�L�Q�J���S�U�D�F�W�L�F�H�V����
and maintenance tips.

1.2	 General Safety Guidelines
The customer should verify that the sensor is rated for the maximum load and torque expected during 
operation. Because static forces are less than the dynamic forces from the acceleration or declaration of the 
robot, be aware of the dynamic loads caused by the robot.
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2.	 Product Overview
�7�K�H���$�7�,���N�L�W���I�R�U���)�$�1�8�&���)�R�U�F�H���&�R�Q�W�U�R�O���D�O�O�R�Z�V���X�V�H�U�V���W�R���S�U�R�J�U�D�P���D�Q�G���X�V�H���$�7�,���)���7���V�H�Q�V�R�U�V���R�Q���F�H�U�W�D�L�Q���)�$�1�8�&���U�R�E�R�W�V��
�H�T�X�L�S�S�H�G���Z�L�W�K���)�$�1�8�&���)�R�U�F�H���&�R�Q�W�U�R�O���D�Q�G���*�H�Q�H�U�D�O���)�R�U�F�H���6�H�Q�V�R�U���,�Q�W�H�U�I�D�F�H�����:�K�H�Q���L�Q��Yellow Mode�����)���7���V�H�Q�V�R�U�V��
�R�X�W�S�X�W���W�K�H���)�$�1�8�&���V�S�H�F�L�¿�H�G���F�R�P�P�D�Q�G���U�H�V�S�R�Q�V�H���V�W�U�X�F�W�X�U�H���R�Y�H�U���5�6���������V�H�U�L�D�O���V�R�I�W�Z�D�U�H���S�U�R�W�R�F�R�O�����$�7�,���V�K�L�S�V���V�H�Q�V�R�U�V��
�S�X�U�F�K�D�V�H�G���D�V���S�D�U�W���R�I���D���)�$�1�8�&���5�H�D�G�\���N�L�W���Z�L�W�K��Yellow Mode as the default setting. 

�)�R�U���P�R�U�H���L�Q�I�R�U�P�D�W�L�R�Q���D�E�R�X�W���)�$�1�8�&���S�U�R�G�X�F�W�V�����U�H�I�H�U���W�R��https:www.fanuc.com/�����)�R�U���D�V�V�L�V�W�D�Q�F�H���Z�L�W�K���W�K�H���)�$�1�8�&��
�)�R�U�F�H���&�R�Q�W�U�R�O���L�Q�W�H�U�I�D�F�H�����U�H�I�H�U���W�R���W�K�H��FANUC Force Control���P�D�Q�X�D�O�V���G�R�F�X�P�H�Q�W�D�W�L�R�Q�����7�R���D�F�F�H�V�V���)�$�1�8�&���S�U�R�G�X�F�W��
�P�D�Q�X�D�O�V�����F�X�V�W�R�P�H�U�V���V�K�R�X�O�G���O�R�J���L�Q���W�R���W�K�H�L�U���D�F�F�R�X�Q�W���R�Q���W�K�H���)�$�1�8�&���Z�H�E�V�L�W�H���R�U���F�R�Q�W�D�F�W���W�K�H�L�U���)�$�1�8�&���U�H�S�U�H�V�H�Q�W�D�W�L�Y�H��

�)�R�U���P�R�U�H���L�Q�I�R�U�P�D�W�L�R�Q���D�E�R�X�W���$�7�,���V�H�Q�V�R�U���P�R�G�H�O�V�����U�H�I�H�U���W�R���W�K�H ATI website or the applicable manual in Table 2.3.

2.1	 FANUC System Requirements
�7�R���X�V�H���$�7�,���)���7���V�H�Q�V�R�U�V���Z�L�W�K�L�Q���D���)�$�1�8�&���V�\�V�W�H�P�����Y�H�U�L�I�\���W�K�H���I�R�O�O�R�Z�L�Q�J���K�D�U�G�Z�D�U�H���D�Q�G���V�R�I�W�Z�D�U�H��
requirements are met:

2.1.1	 RC232C/RS422 Convertor Unit
�x�� �$�����%�������������-�����������I�R�U���5�������L�%���0�D�W�H���3�O�X�V��

�x�� �$�����%�������������-�����������I�R�U���5�������L�%���3�O�X�V���$���F�D�E�L�Q�H�W��

�x�� �$�����%�������������-�����������I�R�U���5�������L�%���0�L�Q�L���3�O�X�V��

2.1.2	 Software Options
�x�� �*�H�Q�H�U�D�O���I�R�U�F�H���V�H�Q�V�R�U���L�Q�W�H�U�I�D�F�H�����$�����%�������������6��������

�x�� �)�R�U�F�H���V�H�Q�V�R�U���E�D�V�L�F�����$�����%�������������-��������

�'�H�S�H�Q�G�L�Q�J���R�Q���W�K�H���I�R�U�F�H���F�R�Q�W�U�R�O���I�X�Q�F�W�L�R�Q�V���X�V�H�G�����³�)�R�U�F�H���&�R�Q�W�U�R�O���,�Q�V�H�U�W���)�X�Q�F�W�L�R�Q�´���R�U���³�)�R�U�F�H���&�R�Q�W�U�R�O��
�&�R�Q�W�R�X�U�L�Q�J���)�X�Q�F�W�L�R�Q�´���P�D�\���D�O�V�R���E�H���U�H�T�X�L�U�H�G�����)�R�U���P�R�U�H���L�Q�I�R�U�P�D�W�L�R�Q�����U�H�I�H�U���W�R���7�D�E�O�H�������������E�����L�Q���W�K�H��
�³�%�D�V�L�F���)�X�Q�F�W�L�R�Q�V���*�X�L�G�H�������������)�R�U�F�H���&�R�Q�W�U�R�O���,�Q�V�W�U�X�F�W�L�R�Q�V�´���R�I���W�K�H���)�$�1�8�&���P�D�Q�X�D�O��

2.1.3	 Supported Controller Software Version
�x�� ���'�)�����3�������R�U���O�D�W�H�U

2.2	 Default Settings In Yellow Mode
�)�L�O�W�H�U�L�Q�J�������2�I�I

�'�D�W�D���2�X�W�S�X�W���5�D�W�H�������������+�]

�%�D�X�G���5�D�W�H��������������������

�����6�W�R�S���%�L�W�����1�R���3�D�U�L�W�\�����1�R���)�O�R�Z���&�R�Q�W�U�R�O�����'�D�W�D���/�H�Q�J�W�K���������%�L�W�V
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2.3	 Kit Part Number Format
�$�7�,���F�D�Q���S�U�R�Y�L�G�H���)���7���V�H�Q�V�R�U���N�L�W�V���W�K�D�W���D�U�H���F�R�Q�¿�J�X�U�H�G���I�R�U���D���V�S�H�F�L�¿�F���U�R�E�R�W���P�R�G�H�O�����.�L�W�V���L�Q�F�O�X�G�H���D�Q���)���7��
sensor, interface plate, mounting hardware, and cables. The components inside these kits are listed in the 
following sections.

The part numbering format for all ATI kits is as follows: 

�x�� �����������)�7�.�,�7���)�$�1�8�&��BCSIZE-SENSORMODEL-�0XX (Axia sensors)

BCSIZE���L�Q�G�L�F�D�W�H�V���W�K�H���E�R�O�W���F�L�U�F�O�H���G�L�D�P�H�W�H�U���R�I���W�K�H���U�R�E�R�W�¶�V���Z�U�L�V�W���W�R�R�O���À�D�Q�J�H��

SENSORMODEL and XX���L�Q�G�L�F�D�W�H���W�K�H���$�7�,���)���7���V�H�Q�V�R�U���P�R�G�H�O��

2.4	 Axia80/90 F/T ATI Kits
The kits include these components (refer to Figure 3.1):

Table 2.1—Common Components Included In All Axia80/90 Kits

Item Description P/N

Axia F/T 
Sensor

Axia80 or Axia90 F/T Sensor with 
RS422 serial communication interface 
with Yellow Mode  as the default 
setting

9105-FTS-FANUC-BCX1-X2-MX3

Axia80/90 
F/T Sensor 
Cable

Cable that routes from the 8-pin M8 
connector on the sensor to the M12 
connector on the Axia splitter cable

Cable is included in ATI kit  
P/N 9105-CKIT-ZC27-ZC28-44

ATI Axia 
Splitter Cable

Cable with (2) branches. One branch 
for connecting to the FANUC serial 
conversion unit. Another branch is for 
connecting to a power supply cable.  
 
The power supply branch terminates 
�L�Q���D���¿�H�O�G���Z�L�U�H�D�E�O�H���0�������F�R�Q�Q�H�F�W�R�U����
compatible with the included power 
supply cable. Alternatively, users may 
remove this M12 connector for direct 
wiring to other, user-provided,  
power supplies.

9105-C-ZC28-MS-ZC51-4

Power 
Supply Cable 
with a built-in 
AC adapter.

Plugs in to customer’s wall power 
(international plug adapters included) 
and provides 24 VDC power to the 
M12 connector on the branch of the 
Axia splitter cable.

9105-CBL-S-G1-Q5F-WWPS1-1.5

Note:
1.	 �;��� ���E�R�O�W���F�L�U�F�O�H���V�L�]�H�����L�Q�G�L�F�D�W�H�V���W�K�H���E�R�O�W���F�L�U�F�O�H���G�L�D�P�H�W�H�U���R�I���W�K�H���U�R�E�R�W�¶�V���Z�U�L�V�W���W�R�R�O���À�D�Q�J�H
2.	 X = sensor option: Axia80 or Axia90
3.	 X = model option: M8, M20, or M50
4.	 For all components such as mounting hardware included in this ATI kit, refer to the ATI F/T sensor 

manual in Table 2.3.
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2.5	 Axia130 F/T ATI Kits
The kits include the following components (refer to Figure 3.2):

Table 2.2—Common Components Included In All Axia130 Kits

Item Description P/N

Axia F/T 
Sensor

Axia130 F/T Sensor with RS422 serial 
communication interface with Yellow 
Mode as the default setting

9105-FTS-FANUC-BCX1-Axia130-MX2

Axia130 
F/T Sensor 
Cable

Cable that routes from the M12 8-pin 
connector on the sensor to the M12 
8-pin connector on the Axia  
splitter cable.

Cable is included in ATI kit  
P/N 9105-CKIT-ZC28-ZC28-53

ATI Axia 
Splitter Cable

Cable with (2) branches. One branch 
is for connecting to the FANUC serial 
conversion unit. The other branch 
is for connecting to a power supply 
cable. 

The power supply branch terminates 
�L�Q���D���¿�H�O�G���Z�L�U�H�D�E�O�H���0�������F�R�Q�Q�H�F�W�R�U����
compatible with the included power 
supply cable. Alternatively, users may 
remove this M12 connector for direct 
wiring to other, user-provided, power 
supplies.

9105-C-ZC28-MS-ZC51-4

Power 
Supply Cable 
with a built-in 
AC adapter.

Plugs in to customer’s wall power 
(international plug adapters included) 
and provides 24 VDC power to the 
M12 connector on the branch of the 
Axia splitter cable.

9105-CBL-S-G1-Q5F-WWPS1-1.5

Note:

1.	 �;��� ���E�R�O�W���F�L�U�F�O�H���V�L�]�H�����L�Q�G�L�F�D�W�H�V���W�K�H���E�R�O�W���F�L�U�F�O�H���G�L�D�P�H�W�H�U���R�I���W�K�H���U�R�E�R�W�¶�V���Z�U�L�V�W���W�R�R�O���À�D�Q�J�H
2.	 X = model option: M125 or M300
3.	 For all components such as mounting hardware included in this ATI kit, refer to the ATI F/T sensor 

manual in Table 2.3.
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2.6	 Electrical/LED
�)�R�U���P�R�U�H���L�Q�I�R�U�P�D�W�L�R�Q���R�Q���W�K�H���V�H�Q�V�R�U���P�R�G�H�O�V�����H�O�H�F�W�U�L�F�D�O���D�Q�G���V�R�I�W�Z�D�U�H���I�H�D�W�X�U�H�V���R�I���D���V�S�H�F�L�¿�F���F�R�P�P�X�Q�L�F�D�W�L�R�Q��
�L�Q�W�H�U�I�D�F�H���Y�H�U�V�L�R�Q�����I�R�U���H�[�D�P�S�O�H�����D���U�H�I�H�U�H�Q�F�H���I�R�U���/�(�'���O�L�J�K�W�V���R�Q���W�K�H���V�H�Q�V�R�U���E�R�G�\���R�U���F�R�P�S�R�Q�H�Q�W�V���L�Q���F�D�E�O�H���N�L�W�V����
�U�H�I�H�U���W�R���W�K�H���$�7�,���P�D�Q�X�D�O���L�Q���W�K�H���I�R�O�O�R�Z�L�Q�J���W�D�E�O�H�����1�R�W�H���W�K�D�W���W�R���X�V�H���W�K�H���5�6���������F�R�P�P�D�Q�G�V���G�H�V�F�U�L�E�H�G���L�Q���W�K�H�V�H��
manuals, the user must switch the sensor from Yellow Mode to Console Mode.

Table 2.3—ATI Manual Reference

Sensor Model ATI P/N

Refer to the ATI Manual

Sensor

(ATI Document#)

Software/Communication 
Interface  

(ATI Document#)

9105-FTS-FANUC-BCX1 
Axia80-MX2-FX4

ATI F/T Axia80 manual 
(#9620-05-B-Axia80)

ATI F/T RS422 Axia manual 
(#9620-05-C-RS422 Axia)

9105-FTS-FANUC-BCX1 
Axia90-MX2-FX4

ATI F/T Axia90 manual 
(#9620-05-B-Axia90)

9105-FTS-FANUC-BCX1 
Axia130-MX3-FX4

ATI F/T Axia130 manual 
(#9620-05-B-Axia130)

Note:
1.	 �;��� ���E�R�O�W���F�L�U�F�O�H���V�L�]�H�����L�Q�G�L�F�D�W�H�V���W�K�H���E�R�O�W���F�L�U�F�O�H���G�L�D�P�H�W�H�U���R�I���W�K�H���U�R�E�R�W�¶�V���Z�U�L�V�W���W�R�R�O���À�D�Q�J�H
2.	 X = model option: M8, M20, or M50
3.	 X = model option: M125 or M300
4.	 �;��� ���I�U�D�P�H���R�S�W�L�R�Q���Z�K�L�F�K���F�R�U�U�H�V�S�R�Q�G�V���W�R���W�K�H���L�Q�W�H�U�I�D�F�H���S�O�D�W�H���N�L�W���I�R�U���D���U�R�E�R�W���À�D�Q�J�H���P�R�X�Q�W�L�Q�J���S�D�W�W�H�U�Q

3.	 �&�R�Q�¿�J�X�U�D�W�L�R�Q�V

WARNING: Performing maintenance or repair on the sensor when circuits (for example: 
power, water, and air) are energized could result in death or serious injury. Discharge and 
verify all energized circuits are de-energized in accordance with the customer’s safety 
practices and policies.

CAUTION: Avoid damage to the sensor from electrostatic discharge. Ensure proper 
grounding procedures are followed when handling the sensor or cables connected to the 
sensor. Failure to follow proper grounding procedures could damage the sensor.

CAUTION: Do not apply excessive force to the sensor and cable connector during 
installation, or damage will occur to the connectors. Align the keyway on the sensor and cable 
connector during installation to avoid applying excessive force to the connectors.

Keyway on the
cable connector.

Keyway on the
sensor connector.
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�)�R�U���J�X�L�G�D�Q�F�H���R�Q���U�R�X�W�L�Q�J���F�D�E�O�H�V���D�Q�G���L�Q�V�W�D�O�O�L�Q�J���W�K�H���V�H�Q�V�R�U�����U�H�I�H�U���W�R���W�K�H���D�S�S�O�L�F�D�E�O�H���$�7�,���V�H�Q�V�R�U���P�D�Q�X�D�O���L�Q��Table 2.3. 
�&�R�P�P�R�Q���F�R�Q�¿�J�X�U�D�W�L�R�Q�V���D�U�H���G�H�S�L�F�W�H�G���L�Q���W�K�H���I�R�O�O�R�Z�L�Q�J���V�H�F�W�L�R�Q�V��

3.1	 �$�[�L�D�������$�[�L�D���� �6�H�Q�V�R�U �&�R�Q�¿�J�X�U�D�W�L�R�Q

Figure 3.1 �²�$�[�L�D�������$�[�L�D���� �6�H�Q�V�R�U �&�R�Q�¿�J�X�U�D�W�L�R�Q

ATI Axia80 or
Axia90 Sensor

Axia80/Axia90 Sensor Cable

ATI Axia Splitter Cable

Power Supply Cable

RS422 FANUC Branch

Power Branch

FANUC Serial 
Conversion Unit**

FANUC Cable to 
robot controller main board**

*Cables are shown shorter for reference,
Some components may look different and 
are shown here for reference.

**Supplied by FANUC as part of the
FANUC serial converter board.

(refer to Table 2.3)

(cable from P/N 9105-CKIT-ZC27-ZC28-4 
refer to Table 2.3)

(refer to Section 3.3.1—ATI Axia Splitter 
Cable (P/N 9105-C-ZC28-MS-ZC51))

(refer to Section 8.2.2—ATI Power Supply Cable 
(P/N 9105-CBL-S-G1-Q5F-WWPS1-1.5))
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3.2	 �$�[�L�D������ �6�H�Q�V�R�U �&�R�Q�¿�J�X�U�D�W�L�R�Q

Figure 3.2 �²�$�[�L�D������ �6�H�Q�V�R�U �&�R�Q�¿�J�X�U�D�W�L�R�Q

ATI Axia130 Sensor

ATI Axia130 Sensor Cable

ATI Axia Splitter Cable

RS422 FANUC Branch

Power Branch

Power Supply Cable

FANUC Serial 
 Conversion Unit**

FANUC Cable to
robot controller main board**

*Cables are shown shorter for reference.
Some components may look different and
are shown here for reference.

**Supplied by FANUC as part of the
FANUC serial converter board.

(refer to Table 2.3)

(cable from P/N 9150-CKIT-ZC28-
ZC28-5 refer to Table 2.3)

(refer to Section 3.3.1—ATI 
Axia Splitter Cable (P/N 

9105-C-ZC28-MS-ZC51))

(refer to Section 8.2.2—ATI Power 
Supply Cable (P/N 9105-CBL-S-G1-
Q5F-WWPS1-1.5))
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3.3	 Pin and Wire Assignments for ATI FANUC-Ready Cables
�7�K�H���I�R�O�O�R�Z�L�Q�J���V�H�F�W�L�R�Q���S�U�R�Y�L�G�H�V���W�K�H���S�L�Q���D�V�V�L�J�Q�P�H�Q�W���I�R�U���W�K�H���F�R�Q�Q�H�F�W�R�U�V���R�Q���W�K�H���F�D�E�O�H�V���X�V�H�G���V�S�H�F�L�¿�F���W�R���$�7�,��
�)�$�1�8�&���5�H�D�G�\���&�R�Q�¿�J�X�U�D�W�L�R�Q�V�����)�R�U���D�G�G�L�W�L�R�Q�D�O���F�D�E�O�H���W�H�F�K�Q�L�F�D�O���V�S�H�F�L�¿�F�D�W�L�R�Q�V�����U�H�I�H�U���W�R��Section 8.2—Cables.
�)�R�U���V�X�S�S�O�\���Y�R�O�W�D�J�H���U�D�W�L�Q�J�V���R�I���W�K�H���$�7�,���)���7���V�H�Q�V�R�U�����U�H�I�H�U���W�R���W�K�H���I�R�O�O�R�Z�L�Q�J���W�D�E�O�H���R�U��Section 8.1—F/T Sensor�����)�R�U��
�$�7�,���)���7���V�H�Q�V�R�U���F�D�E�O�H�V�����U�H�I�H�U���W�R���W�K�H���D�S�S�O�L�F�D�E�O�H���F�R�P�P�X�Q�L�F�D�W�L�R�Q���L�Q�W�H�U�I�D�F�H���$�7�,���P�D�Q�X�D�O���L�Q��Table 2.3.

3.3.1	 ATI Axia Splitter Cable (P/N 9105-C-ZC28-MS-ZC51)

Table 3.1—Sensor Cable ZC28 Connector, M12, 8-pin, Female

Connector Schematic Pin Number Signal

1
2

3

4

586
7

1 Sync (unused)

2 V +

3 V-  / Ground

4 RS422_TX -

5 RS422_RX +

6 RS422_TX+

7 Sync Ground (unused)

8 RS422_RX -

Shell Shield

Table 3.2—Power Supply MS Connector, M12, 5-pin, Male

Connector Schematic Pin Number Signal

1

2

3

4

5

1 Shield

2 V +

3 Ground

4 Sync (unused)

5 Sync Ground (unused)

Table 3.3—RS422 FANUC Z51 Connector, 20-pin, Female

Connector Schematic Pin Number Signal

 
1

11

28

12

1 RS422_TX -

2 RS422_TX +

3-10 Reserved

11 RS422_RX -

12 RS422_RX +

13-20 Reserved

Shell Shield
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3.3.2	 ATI Power Supply Cable (P/N 9105-CBL-S-G1-Q5F-WWPS1-1.5)

Table 3.4—Power Supply Connector, M12, 5-pin, Female

Connector Schematic Pin Number Signal

1
3

2 5

4

1 Reserved

2 V +

3 V -  /  Ground

4 Sync (unused)

5 Sync Ground (unused)

�)�R�U���L�Q�I�R�U�P�D�W�L�R�Q���D�E�R�X�W���W�K�H���Z�D�O�O���D�G�D�S�W�H�U���F�R�Q�Q�H�F�W�L�R�Q�����U�H�I�H�U���W�R���W�K�H��manufacturer’s data sheet.
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4.	 Applicable FANUC-Provided KAREL Programs
�:�L�W�K���W�K�H���*�H�Q�H�U�D�O���)�R�U�F�H���6�H�Q�V�R�U���,�Q�W�H�U�I�D�F�H�����)�$�1�8�&���S�U�R�Y�L�G�H�V���W�K�U�H�H�����������.�$�5�(�/���S�U�R�J�U�D�P�V���W�K�D�W���F�D�Q���E�H���F�D�O�O�H�G���D�V��
�F�R�P�P�D�Q�G�V���W�R���F�R�P�P�X�Q�L�F�D�W�H���Z�L�W�K���W�K�H���$�7�,���)�$�1�8�&���5�H�D�G�\���)���7���V�H�Q�V�R�U�����7�K�H�V�H���S�U�R�J�U�D�P�V���D�U�H���Q�R�W���U�H�T�X�L�U�H�G���I�R�U���W�K�H��
�X�V�D�J�H���R�I���W�K�H���V�H�Q�V�R�U���Z�L�W�K���)�$�1�8�&���)�R�U�F�H���&�R�Q�W�U�R�O���D�Q�G���*�H�Q�H�U�D�O���)�R�U�F�H���6�H�Q�V�R�U���,�Q�W�H�U�I�D�F�H�����7�K�H�\���H�[�L�V�W���W�R���S�U�R�Y�L�G�H��
�D�G�G�L�W�L�R�Q�D�O���V�H�Q�V�R�U���I�X�Q�F�W�L�R�Q�D�O�L�W�\���W�K�D�W���F�D�Q���E�H���X�W�L�O�L�]�H�G���Z�L�W�K�L�Q���D�Q���D�S�S�O�L�F�D�W�L�R�Q�����7�R���F�D�O�O���W�K�H�V�H���F�R�P�P�D�Q�G�V�����I�R�O�O�R�Z���W�K�H��
�V�W�D�Q�G�D�U�G���)�$�1�8�&���V�\�Q�W�D�[��

4.1	 General Command: FS_COMMAND
�7�K�L�V���F�R�P�P�D�Q�G���J�L�Y�H�V���L�Q�V�W�U�X�F�W�L�R�Q�V���W�R���W�K�H���V�H�Q�V�R�U�����7�K�H���¿�U�V�W���D�U�J�X�P�H�Q�W���L�V���W�K�H���&�R�P�P�D�Q�G���,�'���D�Q�G���W�K�H���V�H�F�R�Q�G��
�D�U�J�X�P�H�Q�W���L�V���W�K�H���D�S�S�O�L�F�D�E�O�H���3�D�U�D�P�H�W�H�U���I�R�U���W�K�D�W���&�R�P�P�D�Q�G���,�'�����L�I���D�Q�\�����7�K�H���U�R�E�R�W���D�O�V�R���D�X�W�R�P�D�W�L�F�D�O�O�\���V�H�Q�G�V���D��
�V�H�W���R�I���G�H�I�D�X�O�W���F�R�P�P�D�Q�G�V���R�Q���U�R�E�R�W���S�R�Z�H�U���X�S�����V�R���F�R�P�P�D�Q�G�V���I�R�U���V�H�W�W�L�Q�J�V���P�D�\���Q�H�H�G���W�R���E�H���U�H�V�H�Q�W���D�I�W�H�U���H�Y�H�U�\��
robot power cycle.

4.1.1	 Syntax for (1) Command and (1) Parameter
�&�$�/�/���)�6�B�&�2�0�0�$�1�'�������W�\�S�H���&�R�P�P�D�Q�G���,�'���I�U�R�P��Table 5.1�!�������L�I���D�S�S�O�L�F�D�E�O�H�����W�\�S�H���3�D�U�D�P�H�W�H�U���,�'��
from Table 5.1 >), for example: 

CALL FS_Command (6,5) ���V�H�W�V���W�K�H���E�D�X�G���U�D�W�H���W�R�����������������E�S�V��

4.1.2	 Syntax for (1) Command and Multiple Parameters: 
�&�$�/�/���)�6�B�&�2�0�0�$�1�'�������W�\�S�H���&�R�P�P�D�Q�G���,�'���I�U�R�P��Table 5.1�!�������L�I���D�S�S�O�L�F�D�E�O�H�����W�\�S�H���3�D�U�D�P�H�W�H�U���,�'��
from Table 5.1���!�������L�I���D�S�S�O�L�F�D�E�O�H�����W�\�S�H���3�D�U�D�P�H�W�H�U���,�'���I�U�R�P��Table 5.1���������W�\�S�H���D�V���P�D�Q�\���3�D�U�D�P�H�W�H�U���,�'�V��
required per Table 5.1 >), for example: 

CALL FS_Command (8, 1, 1) ���V�H�W�V���W�K�H���¿�O�W�H�U���U�D�W�H���W�R���D���O�R�Z���S�D�V�V���¿�O�W�H�U���R�I�����������+�]��

4.2	 Start Command: FS_START
�7�K�L�V���F�R�P�P�D�Q�G���R�U�G�H�U�V���W�K�H���V�H�Q�V�R�U���W�R���R�X�W�S�X�W���)���7���G�D�W�D�����7�K�H���V�H�Q�V�R�U���V�H�Q�G�V���G�D�W�D���R�Q�O�\���D�I�W�H�U���W�K�H���X�V�H�U���L�V�V�X�H�V���W�K�H��
�F�R�P�P�D�Q�G�����R�W�K�H�U�Z�L�V�H�����W�K�H���$�7�,���)���7���V�H�Q�V�R�U���V�W�D�\�V���L�G�O�H�����H�Y�H�Q���D�I�W�H�U���S�R�Z�H�U���F�\�F�O�H�G�������+�R�Z�H�Y�H�U�����Q�R�W�H���W�K�D�W���E�\��
�G�H�I�D�X�O�W�����W�K�H���)�$�1�8�&���U�R�E�R�W���Z�L�O�O���D�X�W�R�P�D�W�L�F�D�O�O�\���V�H�Q�G���W�K�L�V���F�R�P�P�D�Q�G���D�W���U�R�E�R�W���S�R�Z�H�U���X�S�����,�Q���P�R�V�W���F�D�V�H�V�����L�W���L�V���Q�R�W��
necessary for the user to manually send this command unless the communication was interrupted or the user 
�S�U�H�Y�L�R�X�V�O�\���V�H�Q�W���W�K�H���)�6�B�6�7�2�3���F�R�P�P�D�Q�G����Section 4.3—Stop Command: FS_STOP).

CALL FS_START

4.3	 Stop Command: FS_STOP
�7�K�L�V���F�R�P�P�D�Q�G���R�U�G�H�U�V���W�K�H���V�H�Q�V�R�U���W�R���V�W�R�S���R�X�W�S�X�W�W�L�Q�J���)���7���G�D�W�D����

CALL FS_STOP
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5.	 Commands
�$���)�$�1�8�&���U�R�E�R�W���H�T�X�L�S�S�H�G���Z�L�W�K���)�R�U�F�H���&�R�Q�W�U�R�O���D�Q�G���*�H�Q�H�U�D�O���)�R�U�F�H���6�H�Q�V�R�U���,�Q�W�H�U�I�D�F�H���F�D�Q���X�V�H���W�K�H��FS_COMMAND 
�S�U�R�J�U�D�P���W�R���V�H�Q�G���W�K�H���I�R�O�O�R�Z�L�Q�J���F�R�P�P�D�Q�G�V���W�R���D�Q���$�7�,���)�$�1�8�&���5�H�D�G�\���)���7���6�H�Q�V�R�U���L�Q��Yellow Mode. Some 
�&�R�P�P�D�Q�G���,�'�V���P�X�V�W���E�H���V�H�Q�W���Z�L�W�K���P�R�U�H���W�K�D�Q���R�Q�H���S�D�U�D�P�H�W�H�U���,�'�V���W�R���I�X�O�O�\���L�P�S�O�H�P�H�Q�W���W�K�H���F�R�P�P�D�Q�G�����U�H�I�H�U���W�R��
Section 6—Parameters). 

Table 5.1—Force Control Software Commands

Command Command ID
Number of 

Parameters 1 Parameter ID

Reserved 1-5 N/A N/A

Set Baud Rate 6 1 refer to Table 6.1

Reserved 7 N/A N/A

Set Filter 8 2 refer to Table 6.2

Reserved 9-14 N/A N/A

Set Data Output Rate 15 1 refer to Table 6.3

Reserved 16-255 N/A N/A

Note: 

1.	 The number of parameters required to complete the command.
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6.	 Parameters

6.1	 Set Baud Rate Parameters (Command ID 6)

Table 6.1—Baud Rate ID Parameters

Baud Rate ID Description (in bps)

01 115,200

1 921,600

2 460,800

3 230,400

4 115,200

5 57,600

Note:

1.	 Default setting

�(�[�D�P�S�O�H��

CALL FS_Command (6,5) ���V�H�W�V���W�K�H���E�D�X�G���U�D�W�H���W�R�����������������E�S�V��

6.2	 Set Filter Parameters (Command ID 8)

Table 6.2—Set Filter Parameters

Filter Type 
ID

Description Cutoff Frequency ID Description (in Hz)

01 �1�R���¿�O�W�H�U 01 None

1
1st order low-
�S�D�V�V���¿�O�W�H�U

0 None

1 500

2 300

3 200

4 150

5 100

6 50

7 40

8 30

9 20

10 10

11 5

12 3

13 2

14 1

Note:

1.	 Default setting

�(�[�D�P�S�O�H��

CALL FS_Command (8, 1, 1) ���V�H�W�V���W�K�H���¿�O�W�H�U���U�D�W�H���W�R���D���O�R�Z���S�D�V�V���¿�O�W�H�U���R�I�����������+�]��
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6.3	 Set Data Output Rate Parameters (Command ID 15)

Table 6.3—Set Data Output Parameters

Output Rate ID Description (in hz)

01 200

1 10

2 20

3 50

4 100

5 200

6 333

7 500

8 1000

Note:

1.	 Default setting

�(�[�D�P�S�O�H��

CALL FS_Command (15, 7) ���V�H�W�V���W�K�H���G�D�W�D���R�X�W�S�X�W���U�D�W�H���W�R�����������+�]��



Manual, F/T Sensor, ATI FANUC-Ready F/T Sensors
Document #9620-05-D-ATI FANUC-Ready Force Torque Sensors-03

Pinnacle Park • 1031 Goodworth Drive • Apex, NC 27539 • Tel:+1 919.772.0115 • Fax:+1 919.772.8259 • www.ati-ia.com
D-19

7.	 Troubleshooting Guidance
�7�K�L�V���V�H�F�W�L�R�Q���L�Q�F�O�X�G�H�V���V�R�O�X�W�L�R�Q�V���W�R���V�R�P�H���L�V�V�X�H�V���W�K�D�W���P�L�J�K�W���D�U�L�V�H���Z�K�H�Q���X�V�L�Q�J���W�K�H���$�7�,���)�$�1�8�&���5�H�D�G�\���)���7���V�H�Q�V�R�U�����)�R�U��
more troubleshooting guidance, refer to the sensor model manual listed in  Table 2.3. Answers to frequently asked 
questions are available from the ATI website: https://www.ati-ia.com/library/documents/FT_FAQ.pdf. 

Note:

Please read the manual before calling customer service, and have the following information available:

1.	 �6�H�U�L�D�O���Q�X�P�E�H�U�����H���J�������)�7������������

2.	 �6�H�Q�V�R�U���P�R�G�H�O�����H���J�������$�[�L�D�������0������

����	 �&�D�O�L�E�U�D�W�L�R�Q�����H���J�������8�6�����������������6�,���������������H�W�F����

����	 Accurate and complete description of the question or problem

����	 �5�R�E�R�W���P�R�G�H�O�����F�R�Q�W�U�R�O�O�H�U���P�R�G�H�O�����F�R�Q�W�U�R�O�O�H�U���V�R�I�W�Z�D�U�H���Y�H�U�V�L�R�Q�����D�Q�G���L�Q�V�W�D�O�O�H�G���)�$�1�8�&���)�R�U�F�H��
Control options.

�%�H���Q�H�D�U���W�K�H���)���7���V�\�V�W�H�P���Z�K�H�Q���F�D�O�O�L�Q�J�����L�I���S�R�V�V�L�E�O�H�������)�R�U���T�X�H�V�W�L�R�Q�V���V�S�H�F�L�¿�F���W�R���)�$�1�8�&���S�U�R�Y�L�G�H�G���V�R�I�W�Z�D�U�H���R�U��
�K�D�U�G�Z�D�U�H�����S�O�H�D�V�H���F�R�Q�W�D�F�W���)�$�1�8�&���W�H�F�K�Q�L�F�D�O���V�X�S�S�R�U�W��

�)�R�U���D�G�G�L�W�L�R�Q�D�O���W�U�R�X�E�O�H�V�K�R�R�W�L�Q�J���L�Q�I�R�U�P�D�W�L�R�Q���R�U���W�R���V�S�H�D�N���Z�L�W�K���D���F�X�V�W�R�P�H�U���V�H�U�Y�L�F�H���U�H�S�U�H�V�H�Q�W�D�W�L�Y�H�����S�O�H�D�V�H���F�R�Q�W�D�F�W���$�7�,���D�W��

ATI Industrial Automation  
�����������*�R�R�G�Z�R�U�W�K���'�U�L�Y�H 
�$�S�H�[�����1�&���������������8�6�$ 
www.ati-ia.com 

Application Engineering 
�7�H�O���������������������������������������(�[�W�H�Q�V�L�R�Q�������� 
�)�D�[���������������������������������� 
�(���P�D�L�O����ft.support@novanta.com 
 
�����������6�X�S�S�R�U�W 
�7�H�O�������������������$�7�,���,�$������������������������������������������

7.1	 Error Codes 
�7�K�H�V�H���D�U�H���W�K�H���H�U�U�R�U���F�R�G�H�V���W�K�D�W���D�U�H���U�H�S�R�U�W�H�G���E�\���)�$�1�8�&���)�R�U�F�H���&�R�Q�W�U�R�O���V�R�I�W�Z�D�U�H���L�Q���U�H�V�S�R�Q�V�H���W�R���W�K�H�� 
FS_COMMAND, FS_START, or FS_STOP commands.

Table 7.1—Error Code

Error 
Code ID

Cause Solution

1 Unsupported Command: the program does not 
recognize the command.

Verify the command and resend.

2
Out of Range Error: A parameter such as ID, 
�E�D�X�G���U�D�W�H�����R�U���W�K�H���¿�O�W�H�U���V�H�W�W�L�Q�J���L�V���R�X�W���R�I���W�K�H��
allowable parameter range. 

Verify the parameter and resend.

3 Failed to Set Parameters: the command issued 
to write the parameter did not save or could not 
be sent.

Resend the parameter.
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7.2	 FANUC-Ready Error Messages

Symptom:	 “F/S Output Data 
Frozen” warning: 
The F/T data 
was streaming 
to the robot, 
but has frozen.

Cause:	 A temporary gap in the data has occurred, for example: the sensor 
�L�V���E�X�V�\���Z�L�W�K���D�Q�R�W�K�H�U���O�R�Z���O�H�Y�H�O���R�S�H�U�D�W�L�R�Q���V�X�F�K���D�V���W�K�H���X�V�H�U���D�S�S�O�\�L�Q�J���D��
�¿�O�W�H�U���R�U���F�K�D�Q�J�L�Q�J���W�K�H���$�'�&���U�D�W�H��
Solution:	 Reset the warning message on the robot. If it persists, 

power cycle the sensor, and then power cycle the robot.

Cause:	 The user has sent the FS Stop command from the robot to the sensor.
Solution:	 Send the FS Start command from the robot to the sensor. 

Alternatively, power cycle the robot.

Symptom:	 “F/S cable is cut” 
warning: The robot 
could not establish 
full communication 
with the sensor.

Cause:	 The cable is not properly connected. 
Solution:	 �&�K�H�F�N���D�O�O���F�R�Q�Q�H�F�W�L�R�Q�V���E�H�W�Z�H�H�Q���)���7���V�H�Q�V�R�U���D�Q�G���)�$�1�8�&��

�G�H�Y�L�F�H�V�����&�K�H�F�N���F�R�Q�Q�H�F�W�L�R�Q�V���E�H�W�Z�H�H�Q���W�K�H���)�$�1�8�&���V�H�U�L�D�O��
�F�R�Q�Y�H�U�V�L�R�Q���X�Q�L�W���D�Q�G���W�K�H���)�$�1�8�&���P�D�L�Q���E�R�D�U�G�����3�R�Z�H�U���F�\�F�O�H��
the sensor, and then power cycle the robot.

Cause:	 �7�K�H���V�H�Q�V�R�U���L�V���Q�R�W���D���)�$�1�8�&���5�H�D�G�\���F�R�P�S�D�W�L�E�O�H���V�H�Q�V�R�U��
Solution:	 �)�R�U���)�$�1�8�&���5�H�D�G�\���F�R�P�S�D�W�L�E�O�H���V�H�Q�V�R�U�V�����U�H�I�H�U���W�R���W�K�H��

sensors listed in Section 2.3—Kit Part Number Format. 
�2�Q�O�\���V�H�Q�V�R�U�V���V�R�O�G���L�Q���W�K�H�V�H���F�R�Q�¿�J�X�U�D�W�L�R�Q�V���D�U�H���J�X�D�U�D�Q�W�H�H�G��
�W�R���Z�R�U�N���Z�L�W�K���)�$�1�8�&���)�R�U�F�H���&�R�Q�W�U�R�O���D�Q�G���)�$�1�8�&���*�H�Q�H�U�D�O��
�)�R�U�F�H���6�H�Q�V�R�U���,�Q�W�H�U�I�D�F�H��

Cause:	 The sensor is not in Yellow Mode.
Solution:	 �,�I���W�K�H���V�H�Q�V�R�U���Z�D�V���S�X�U�F�K�D�V�H�G���D�V���S�D�U�W���R�I���D�Q���$�7�,���)�$�1�8�&��

Ready kit, the sensor is shipped in Yellow mode by 
default. If it has been switched into Console Mode, 
contact ATI support for help; for ATI contact information, 
refer to page D-19.
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8.	 �6�S�H�F�L�¿�F�D�W�L�R�Q�V

8.1	 F/T Sensor
�)�R�U���V�S�H�F�L�¿�F�D�W�L�R�Q�V���R�I���W�K�H���$�7�,���V�H�Q�V�R�U�����U�H�I�H�U���W�R���W�K�H���D�S�S�U�R�S�U�L�D�W�H���$�7�,���V�H�Q�V�R�U���P�D�Q�X�D�O���L�Q��Table 2.3.

8.2	 Cables

8.2.1	 ATI Axia Splitter Cable (P/N 9105-C-ZC28-MS-ZC51)

Table 8.1—ATI Axia Splitter Cable

Parameter Value

Voltage Rating > 40 V

Current Rating > 0.25 A

IP Rating for M12 
Connectors

IP67: When the connectors are attached at both ends.

Operating Temperature 
Range (Min-Max)

-5°C to 70°C

Cable Diameter 6 mm (0.24 in)

Static Bending Radius 
(at room temperature)

25 mm (1 in)

Dynamic Bending 
Radius 

(at room temperature)
50 mm (2 in)

Dynamic Cable Twist 
Angle per Unit Length

180°/m or 55°/ft

Note:

1.	 �7�H�P�S�H�U�D�W�X�U�H���D�‡�H�F�W�V���F�D�E�O�H���À�H�[�L�E�L�O�L�W�\�����$�7�,���U�H�F�R�P�P�H�Q�G�V���L�Q�F�U�H�D�V�L�Q�J���W�K�H���P�L�Q�L�P�X�P���G�\�Q�D�P�L�F��
bending radius for lower temperatures.

2.	 For more information on routing cables, refer to the ATI sensor manual in Table 2.3.

8.2.2	 ATI Power Supply Cable (P/N 9105-CBL-S-G1-Q5F-WWPS1-1.5)

Table 8.2—ATI Power Supply Cable

Parameter Value

Voltage Rating 24 VDC

Current Rating 2.5 A

IP Rating IP20

Operating Temperature 
Range (Min-Max)

-30°C to 70°C
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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 
�&�R�Q�G�L�W�L�R�Q�V�����Z�K�L�F�K���D�U�H���R�Q���¿�O�H���D�W���$�7�,���D�Q�G���D�Y�D�L�O�D�E�O�H���X�S�R�Q���U�H�T�X�H�V�W��

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 one (1) year from the date of shipment. The warranty 
�S�H�U�L�R�G���I�R�U���U�H�S�D�L�U�V���P�D�G�H���X�Q�G�H�U���D���5�0�$���V�K�D�O�O���E�H���I�R�U���W�K�H���G�X�U�D�W�L�R�Q���R�I���W�K�H���R�U�L�J�L�Q�D�O���Z�D�U�U�D�Q�W�\�����R�U���Q�L�Q�H�W�\�������������G�D�\�V���I�U�R�P��
the date of repaired product shipment, whichever is longer. ATI will have no liability under this warranty unless: 
���D�����$�7�,���L�V���J�L�Y�H�Q���Z�U�L�W�W�H�Q���Q�R�W�L�F�H���R�I���W�K�H���F�O�D�L�P�H�G���G�H�I�H�F�W���D�Q�G���D���G�H�V�F�U�L�S�W�L�R�Q���W�K�H�U�H�R�I���Z�L�W�K���W�K�L�U�W�\�������������G�D�\�V���D�I�W�H�U���3�X�U�F�K�D�V�H�U��
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 than (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 the 
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 year after the cause of action accrued.

No representation or agreement varying or extending the warranty and limitation of remedy provisions contained 
�K�H�U�H�L�Q���L�V���D�X�W�K�R�U�L�]�H�G���E�\���$�7�,�����D�Q�G���P�D�\���Q�R�W���E�H���U�H�O�L�H�G���X�S�R�Q���D�V���K�D�Y�L�Q�J���E�H�H�Q���D�X�W�K�R�U�L�]�H�G���E�\���$�7�,�����X�Q�O�H�V�V���L�Q���Z�U�L�W�L�Q�J���D�Q�G��
�V�L�J�Q�H�G���E�\���D�Q���H�[�H�F�X�W�L�Y�H���R�I�¿�F�H�U���R�I���$�7�,��

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 expressed 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.

�,�Q���W�K�H���F�R�X�U�V�H���R�I���V�X�S�S�O�\�L�Q�J���S�U�R�G�X�F�W�V���D�Q�G���V�H�U�Y�L�F�H�V���K�H�U�H�X�Q�G�H�U�����$�7�,���P�D�\���S�U�R�Y�L�G�H���R�U���G�L�V�F�O�R�V�H���W�R���3�X�U�F�K�D�V�H�U���F�R�Q�¿�G�H�Q�W�L�D�O��
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.
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otherwise make such information available to any third party. Purchaser agrees to take all reasonable precautions to 
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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, 
�S�U�R�Y�L�G�H�G���W�K�D�W�����Z�L�W�K���U�H�V�S�H�F�W���W�R���V�X�F�K���W�R���P�D�L�Q�W�D�L�Q���W�K�H���F�R�Q�¿�G�H�Q�W�L�D�O�L�W�\���R�I���V�X�F�K���L�Q�I�R�U�P�D�W�L�R�Q��
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