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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











Manual, F/T Sensor, RS422 Axia
Document #9620-05-C-RS422 Axia-03

Pinnacle Park • 1031 Goodworth Drive • Apex, NC 27539 • Tel:+1 919.772.0115 • Fax:+1 919.772.8259 • www.ati-ia.com
22

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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D. Custom Application
This modular manual section does not apply to this sensor system.

Please contact an ATI representative for assistance, if needed:

 
Sale, 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

Application Engineering 
Tel: +1.919.772.0115, Extension 511 
Fax: +1.919.772.8259 
E-mail: ft.support@novanta.com 

24/7 Support:	 +1 855 ATI-IA 00 (+1 855-284-4200)
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