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ALICAT EtherCAT OPERATING BULLETIN
1	 EtherCAT Communication
Alicat devices support the EtherCAT protocol as modular device.  The 
following sections describe the data available as cyclic process data or 
through the CoE mailbox. The ESI for your Alicat device can be downloaded 
from the Alicat website.

1.1	 Process Data Object (PDO) Mappings
EtherCAT organizes input and output data into Process Data Objects (PDOs). 
RxPDOs refer to data transferred from the Master to the device while TxPDOs 
refer to data transferred from the device to the Master.

1.2	 RxPDO Mapping
The following lists the available output RxPDOs the master can write to the 
device. Setpoint is an IEEE floating point value and only applies to controllers. 
It is ignored in meters. Command ID and Argument are used to send 
asynchronous commands to the device. See section 1.5 for more information.

PDO Index PDO Entry Type Parameter

0x1600:01 0x7000:01 REAL Setpoint

0x1601:01 0x7010:01 UINT Command ID

0x1601:02 0x7010:02 UINT Command Argument
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1.3	 TxPDO Mapping
The following lists the available input TxPDOs the master can read from the 
device. Device readings are described in section 1.4. Section 1.5 describes the 
asynchronous command interface.

PDO Index PDO Entry Type Parameter

0x1A00:01 0x6000:01 UINT Gas Index

0x1A00:02 0x6000:02 BITARR32 Device Status

0x1A00:03 0x6000:03 REAL Device Reading 1

0x1A00:04 0x6000:04 REAL Device Reading 2

0x1A00:05 0x6000:05 REAL Device Reading 3

0x1A00:06 0x6000:06 REAL Device Reading 4

0x1A00:07 0x6000:07 REAL Device Reading 5

0x1A00:08 0x6000:08 REAL Device Reading 6

0x1A00:09 0x6000:09 REAL Device Reading 7

0x1A00:10 0x6000:10 REAL Device Reading 8

0x1A00:11 0x6000:11 REAL Device Reading 9

0x1A00:12 0x6000:12 REAL Device Reading 10

0x1A00:13 0x6000:13 REAL Device Reading 11

0x1A00:14 0x6000:14 REAL Device Reading 12

0x1A00:15 0x6000:15 REAL Device Reading 13

0x1A00:16 0x6000:16 REAL Device Reading 14

0x1A01:01 0x6010:01 UINT Last Command ID

0x1A01:02 0x6010:02 UINT Last Command Status
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1.4	 Device Readings
Your Alicat device can output up to 14 different configurable data statistics 
through TxPDO 0x6000. The default statistics for each device type are 
specified in the sections below. 

The configured data readings and units for TxPDO 0x6000 can be viewed by 
directly connecting to the embedded webserver of the device and clicking 
on the “Data IO” tab. See section 2 for information on assigning an IP and 
connecting to the webserver. 

If you wish to customize the output of your device please speak to an Alicat 
applications engineer.

The value returned for a pressure reading can be absolute pressure, gauge 
pressure or differential pressure depending on your device’s configuration.

Device status conditions in the device are specified below. Values in 
parenthesis are the front-panel display of the corresponding condition.

Bit Description

0 Temperature Overflow (TOV)

1 Temperature Underflow (TOV)

2 Volumetric Overflow (VOV)

3 Volumetric Underflow (VOV)

4 Mass Overflow (MOV)

5 Mass Underflow (MOV)

6 Pressure Overflow (POV)

7 Totalizer Overflow (OVR)

8 PID Loop in Hold (HLD)

9 ADC Error (ADC)

10 PID Exhaust (EXH)

11 Over pressure limit (OPL)

12 Flow overflow during totalize (TMF)

13 Measurement was aborted
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1.4.1	 Mass Flow Controller

* Mass Total is only available on units with the Totalizer option.

1.4.2	 Mass Flow Meter

Reading Statistic

1 Pressure

2 Flow Temperature

3 Volumetric Flow

4 Mass Flow

5 Mass Total*  

* Mass Total is only available on units with the Totalizer option.

1.4.3	 Pressure Gauge

Reading Statistic

1 Pressure

1.4.4	 Pressure Controller

Reading Statistic

1 Pressure

2 Pressure Setpoint

Reading Statistic

1 Pressure

2 Flow Temperature

3 Volumetric Flow

4 Mass Flow

5 Mass Flow Set-point

6 Mass Total*
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1.5	 Device Commands
Commands can be issued to the Alicat device through RxPDO 0x7010 sub 
index 0x01 & 0x02. The result of a requested command can be read from 
TxPDO 0x6010. Commands take effect on change to the RxPDO. To re-issue 
the same command with a different argument you must send an ID value of 
zero followed by the requested command ID.

List of supported commands:

RxPDO 0x7010

Parameter Type Comment

Command ID UINT See valid values below.

Command Argument UINT

TxPDO 0x6010

Parameter Type Description

Command ID UINT ID of last command.

Command Status UINT Status of last command.

Command ID Action Argument
1 Change gas number Gas Table Index
2 Mix gas Gas mixture index (236-255) 

or 0 to use next available.
3 Delete gas mixture Gas mixture index
4 Tare 0 = Pressure

1 = Abs Pressure
2 = Volume

5 Totalizer reset None
6 Valve setting

Exhaust is only supported on 
dual-valve devices.

0 = Cancel 
1 = Hold close
2 = Hold current
3 = Exhaust

7 Display lock
Only supported on devices 
with a display.

0 = Unlock
1 = Lock

8 Change P in PID Loop 0-65535
9 Change D in PID Loop 0-65535
10 Change I in PID Loop 0-65535
11 Change control loop variable. 0 – Mass Flow

1 – Volumetric Flow
2 – Diff Pressure
3 – Absolute Pressure
4 – Gauge Pressure

12 Save current set-point as 
power-up value.

None
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Command status values:

Status Description

0 Success

0x8001 Invalid command ID

0x8002 Invalid setting

0x8003 Requested feature is unsupported

0x8004 Invalid gas mix index

0x8005 Invalid gas mix constituent

0x8006 Invalid gas mix percentage
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1.5.1	 Gas Mixing
Gas mixing can be performed with 2-5 gases using the mix configuration. The 
mix is a two-step process.

First, the desired constituent gas indexes and percentages must be written to 
the mix configuration registers followed by a write of the Mix Gas command 
(ID 2) into command RxPDO. The mix configuration is accessible through the 
CoE mailbox.

Gas mix percentages are interpreted as integer hundredths of a percent and 
the total percentage must sum to 100%. For example, to specify a mix of 50%, 
a value of 5000 should be written into the gas percentage register. The mix 
will be performed with the first N gases that have a non-zero percentage.

If the command argument passed to the mix command is 0, a new gas mix 
index will be allocated in the next empty gas mix index starting at 255 and 
working down to 236. 

If no user mix indices are unused, the command will not be successfully 
completed and an error will be returned in the command result TxPDO. 

If the command argument passed is between 236 and 255, the mixture with 
the specified index will be either created or updated to the new composition. 

If the specified index is not valid (the command argument is neither 0 nor 
236-255), an error will be returned.

Upon completion of mixing, the command result TxPDO will be updated with 
the mix result. If the mix was valid, the index of the mixed gas will be returned. 

If one of the requested mix gas constituents did not exist or the percentage 
does not add to 100%, an error value will be returned and the mix will not be 
created.

Index Type Parameter

0x8000:01 UINT Mixture Gas 1 Index

0x8000:02 UINT Mixture Gas 1 Pct

0x8000:03 UINT Mixture Gas 2 Index

0x8000:04 UINT Mixture Gas 2 Pct

0x8000:05 UINT Mixture Gas 3 Index

0x8000:06 UINT Mixture Gas 3 Pct

0x8000:07 UINT Mixture Gas 4 Index

0x8000:08 UINT Mixture Gas 4 Pct

0x8000:09 UINT Mixture Gas 5 Index

0x8000:10 UINT Mixture Gas 5 Pct
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2	 Network Configuration

Alicat devices have two 10/100Mbps Ethernet ports. The ports are designated 
as Input (from Master) and Output (to next device), allowing the creation of a 
chain of devices.

IN OUT

Upper Back Label

The device supports the Ethernet over EtherCAT (EoE) protocol allowing 
standard Ethernet communication with the device. The IP address is set by the 
EtherCAT master during initialization. See your master device documentation 
for the procedure to assign an IP address to the device.

2.1	 Data IO

The device readings available through the Rx/TxPDOs can be read from the 
embedded webserver running on your device after assigning it an IP address 
through EoE and clicking the “Data IO” tab on the left:



Notice: Alicat Scientific, Inc. reserves the right to make any changes and improvements to the products 
described in this manual at any time and without notice. This manual is copyrighted. This document may not, in 
whole or in part, be copied, reproduced, translated, or converted to any electronic medium or machine readable 
form, for commercial purposes, without prior written consent from the copyright holder.
Note: Although we provide assistance on Alicat Scientific products both personally and through our literature, it is the 
complete responsibility of the user to determine the suitability of any product to their application.

Limited Lifetime Warranty
Alicat Scientific, Inc. warrants to the original purchaser (hereinafter referred to as “Buyer”) that instruments 
manufactured by Alicat Scientific (hereinafter referred to as “Product”) shall be free from defects in materials 
and workmanship for the life of the Products.
Under this warranty, the Products will be repaired or replaced at manufacturer’s option, without charge for parts or 
labor when the Product is carried or shipped prepaid to the factory together with proof of purchase.
The foregoing shall constitute the exclusive and sole remedy in lieu of other remedies of the Buyer for any 
breach by Alicat Scientific of this warranty to the maximum extent permitted by law.
This warranty does not apply to any Product which has not been installed or used in accordance with the 
Product operation and installation specifications provided to Buyer verbally or in writing by Alicat Scientific for 
the proper and normal use of the Product.
Buyer agrees hereunder that Alicat reserves the right to void any warranty, written or implied, if upon Alicat’s 
examination of Product shall disclose to Alicat’s satisfaction that the Product failure was due solely, or in part, 
to accident, misuse, neglect, abuse, alteration, improper installation, unauthorized repair or improper testing 
by Buyer or agent of Buyer.
Alicat Scientific shall not be liable under any circumstances for indirect, special, consequential, or incidental damages 
in connection with, or arising out of, the sale, performance, or use of the Products covered by this warranty.
Alicat Scientific does not recommend, warrant or assume responsibility for the use of the Products in life 
support applications or systems.
Alicat’s warranties as herein above set forth shall not be enlarged, diminished or affected by, and no obligation 
or liability shall arise or grow out of Alicat’s rendering of technical advice in connection with Buyer’s order of the 
Products furnished hereunder.
If Product becomes obsolete, Alicat Scientific, at its own discretion, reserves the right to repair the Product with 
available replacement parts or upgrade the Product to a current, commercially available version of the original 
Product.  Should upgrading the Product be deemed necessary by Alicat, Buyer hereby agrees to pay an upgrade 
fee equal to seventy percent of the retail value of the replacement Product.  Alicat Scientific hereunder makes no 
claim that replacement Products will look, function or operate in the same or similar manner as the original product.
When a Product is returned to Alicat Scientific for recalibration this service is considered normal preventative 
maintenance.  Recalibration of Product shall not be treated as a warranty service unless recalibration of Product 
is required as the result of repairs to Product pursuant to this Warranty.  Failure of Buyer to send Product to 
Alicat Scientific for recalibration on a yearly basis after a period of 36 months from date of manufacture will 
remove any and all obligations regarding repair or replacement of Product as outlined by this Warranty to Buyer 
from Alicat Scientific.
This Warranty is in lieu of all other relevant warranties, expressed or implied, including the implied warranty 
of merchantability and the implied warranty of fitness for a particular purpose, and any warranty against 
infringement of any patent.
Continued use or possession of Products after expiration of the applicable warranty period stated above shall 
be conclusive evidence that the warranty is fulfilled to the full satisfaction of Buyer. 
Alicat makes no warranty as to experimental, non-standard or developmental Products.
Accessories purchased from Alicat are not covered by this warranty.

Conformity / Supplemental Information:
The product complies with the requirements of the Low Voltage Directive 2006/95/EC and the EMC Directive 
2004/108/EC and carries the CE Marking accordingly. Contact the manufacturer for more information.

If you would like additional information regarding the use of this product, please contact:
Alicat Scientific, Inc.

7641 N Business Park Drive
Tucson, Arizona 85743

USA
Phone: 520-290-6060

Fax: 520-290-0109
Email: info@alicat.com

Website: www.alicat.com
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