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AWT420
Universal 4-wire, dual-input transmitter

MODBUS connection/ 
configuration and reference  
tables 

Measurement made easy

Introduction
The AWT420 is a universal, dual-input transmitter 
that uses ABB’s 400 range of advanced digital or 
analog (pH, 2- and 4-electrode conductivity) sensors 
to monitor the key parameters in municipal and 
industrial water/wastewater treatment.

The transmitter has multiple sensor capability that 
enables it to control and display information from 
up to 2 sensors. For information on the sensors, 
including installation, commissioning, operation 
and maintenance procedures, refer to the specific 
sensor manual. 

This communications supplement provides 
MODBUS® connection/configuration details 
together with MODBUS reference tables for the 
AWT420 transmitter.

Abbreviations used in this document comprise:
  pH	 pH /Redox (ORP)
  RDO	 Dissolved oxygen
  TSS	 Turbidity suspended solids

For more information
Further publications for the AWT420 transmitter  
are available for free download from: 
  www.abb.com/measurement 
 
or by scanning this code:

Links and reference numbers for the transmitter 
publications are also shown below:

Search for or click on:

AWT420 transmitter –
Data sheet

DS/AWT420-EN

AWT420 transmitter   
Operating Instruction

OI/AWT420-EN

AWT420 transmitter   
Commissioning Instruction

CI/AWT420-EN

—

Universal 4-wire,  
dual-input transmitter

http://www.abb.com/measurement
http://search.abb.com/library/Download.aspx?DocumentID=DS/AWT420-EN&LanguageCode=en&DocumentPartId=&Action=Launch

http://search.abb.com/library/Download.aspx?DocumentID=OI/AWT420-EN&LanguageCode=en&DocumentPartId=&Action=Launch
http://search.abb.com/library/Download.aspx?DocumentID=CI/AWT420-EN&LanguageCode=en&DocumentPartId=&Action=Launch
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2	 Health & Safety

Document symbols
Symbols that appear in this document are explained below:

 DANGER
The signal word ‘DANGER’ indicates an imminent danger. 
Failure to observe this information will result in death or 
severe injury.

 WARNING
The signal word ‘WARNING’ indicates an imminent danger. 
Failure to observe this information may result in death or 
severe injury.

 CAUTION
The signal word ‘CAUTION’ indicates an imminent danger. 
Failure to observe this information may result in minor or 
moderate injury.

NOTICE
The signal word ‘NOTICE’ indicates potential material 
damage.

Note
‘Note’ indicates useful or important information about the 
product.

Safety precautions
Be sure to read, understand and follow the instructions 
contained within this manual before and during use of the 
equipment. Failure to do so could result in bodily harm or 
damage to the equipment.

 WARNING
Bodily injury
Installation, operation, maintenance and servicing must be 
performed:
•	 by suitably trained personnel only
•	 in accordance with the information provided in this 

manual
•	 in accordance with relevant local regulations

Potential safety hazards
AWT420 transmitter – electrical

 WARNING
Bodily injury
To ensure safe use when operating this equipment, the 
following points must be observed:
•	 Up to 240 V AC may be present. Be sure to isolate the 

supply before removing the terminal cover.
Safety advice concerning the use of the equipment 
described in this manual or any relevant Material Safety 
Data Sheets (where applicable) can be obtained from the 
Company, together with servicing and spares information.

Safety standards
This product has been designed to satisfy the requirements of 
IEC61010-1:2010 3rd edition ‘Safety Requirements for Electrical 
Equipment for Measurement, Control and Laboratory Use’ and 
complies with US NEC 500, NIST and OSHA.

Product symbols
Symbols that may appear on this product are shown below:

	 Protective earth (ground) terminal. 

	 Functional earth (ground) terminal. 

	 Alternating current supply only.

	 Direct current supply only.

	 This symbol, when noted on a product, indicates a 
potential hazard which could cause serious personal 
injury and/or death. The user should reference this 
instruction manual for operation and/or safety 
information. 

	 This symbol, when noted on a product enclosure or 
barrier, indicates that a risk of electrical shock and/or 
electrocution exists and indicates that only 
individuals qualified to work with hazardous voltages 
should open the enclosure or remove the barrier. 

	 The equipment is protected through double 
insulation. 

	 Recycle separately from general waste under the 
WEEE directive.
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Product recycling and disposal (Europe only)
	 ABB is committed to ensuring that the risk of any 

environmental damage or pollution caused by any of 
its products is minimized as far as possible. The 
European Waste Electrical and Electronic Equipment 
(WEEE) Directive that initially came into force on 
August 13 2005 aims to reduce the waste arising from 
electrical and electronic equipment; and improve the 
environmental performance of all those involved in 
the life cycle of electrical and electronic equipment.  
In conformity with European local and national 
regulations, electrical equipment marked with the 
above symbol may not be disposed of in European 
public disposal systems after 12 August 2005.

NOTICE
For return for recycling, please contact the equipment 
manufacturer or supplier for instructions on how to return 
end-of-life equipment for proper disposal.

End-of-life battery disposal
The transmitter contains a small lithium battery (located on the 
processor/display board) that must be removed and disposed 
of responsibly in accordance with local environmental 
regulations.

Information on ROHS Directive 2011/65/EU 
(RoHS II)

	 ABB, Industrial Automation, Measurement & 
Analytics, UK, fully supports the objectives of the 
ROHS II directive. All in-scope products placed on the 
market by IAMA UK on and following the 22nd of July 
2017 and without any specific exemption, will be 
compliant to the ROHS II directive, 2011/65/EU.

3	 Cyber security

This product is designed to be connected to and to 
communicate information and data via a digital communication 
interface. It is your sole responsibility to provide and 
continuously ensure a secure connection between the product 
and your network or any other network (as the case may be). 
You shall establish and maintain any appropriate measures 
(such as but not limited to the application of authentication 
measures etc.) to protect the product, the network, its system 
and the interface against any kind of security breaches, 
unauthorized access, interference, intrusion, leakage and/or 
theft of data or information.

ABB Ltd and its affiliates are not liable for damages and/or 
losses related to such security breaches, any unauthorized 
access, interference, intrusion, leakage and/or theft of data 
or information.

Communication protocol specific
The Modbus protocol is an unsecured protocol, as such the 
intended application should be assessed to ensure that these 
protocols are suitable before implementation.
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4	 Communication level

Communications overview
Extensive communication options enable the AWT420
transmitter to be integrated into larger control systems easily 
or connected to other process instrumentation. The following 
option is available.

RS485 MODBUS
Using RS485 MODBUS, values and status can be
communicated between a master (or host) computer and the
AWT420 in real-time via an RS485 connection.

Note. Communication level menus are
enabled only if an optional communications module is
fitted and the parameters displayed are specific to the
type of module fitted. For example, if a MODBUS
module is fitted, MODBUS parameters are enabled.

The Communication level is accessed from the Advanced
access level. To access the communication level and the
configuration parameters for the communications module
fitted:

To enter Communication level:
1	 Press the  key (below  the icon on any Operator page).

 
The Operator menu is displayed:

2	 Press the  key to scroll to Enter Configuration and press 
the  key.

The Access Level page is displayed:

3	 Use the  key to scroll to Advanced and press the   
key (below the Select prompt).

4	 Use the  and  keys to scroll to the Communication level:

 

5	 Press the  key (below the Select prompt).

The Communication page appropriate to the  
communication module fitted is displayed.

ppm
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5	 MODBUS communications

Note. MODBUS menus are enabled only if a MODBUS 
communications module is fitted.

This section describes the connection of serial data cables 
between the master (host computer) and slave (AWT420 
transmitter) on a MODBUS serial link.

Menu Comment Default

MODBUS

Device Address Set a device-specific address (from 1 to 
247) to identify the transmitter on a 
MODBUS link.

RS485 Setup 
     Mode Select the MODBUS serial 

communication serial link type:
2 Wire, 4 Wire or Off

4-Wire

Baud Rate Select a communication transfer rate:
1200, 2400, 4800, 9600, 19200, 38400 
or 115200 baud.

9200

Parity Select the parity bit (transmission 
error-checking) condition:
No Parity, Odd Parity or Even Parity

No Parity

Tx Delay Set a delay to the response from the 
transmitter in milliseconds. 
Maximum delay 100 ms.

50 ms

Host computer serial communications
The serial interface option module operates using the MODBUS 
Remote Terminal Unit (RTU) Master/Slave protocol. An 
appropriate RS422/485 communications driver must be fitted 
to the host (master) computer. It is strongly recommended that 
the interface has galvanic isolation to protect the computer 
from lightning damage and to increase signal immunity to 
noise pick-up.
	
The MODBUS option provides the following facilities:

•	 Standard RS422/485 communications.
•	 MODBUS RTU protocol – the transmitter is designed to 

operate as a Remote Terminal Unit (RTU) slave when 
communicating with a master (host) system.

•	 500V DC isolation from external connections to the 
instrument.

•	 Two- or four-wire communication (selected at the RS485 
Setup/Mode parameter).

•	 1200, 2400, 4800, 9600, 19200, 38400, or 115200 baud 
transmission rate.

•	 Parity-checking (odd, even or none). 
	

 WARNING
Refer to the AWT420 Operating instruction  
(OI/AWT420-EN) before making electrical connections.

Two-wire and four-wire connection

 WARNING
Refer to the AWT420 Operating instruction  
(OI/AWT420-EN) before making electrical connections.

MODBUS serial communications can be configured as either 
2-wire or 4-wire serial links – see Figure 1. The transmitter must 
be added to the link configuration on the host system – refer to 
information supplied with the host system.

Figure 1  2-wire and 4-wire MODBUS serial links
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…5  MODBUS communications

Pull-up and pull-down resistors
To prevent false triggering of slaves when the master (host 
computer) is inactive, fit pull-up and pull-down resistors to the 
RS422/485 interface in the host computer.

Resistors are normally connected to the interface by hard-wired 
links or switches – refer to the manufacturer's instructions.

Termination resistor
For long transmission lines, fit 120 Ω termination resistors to 
the last slave in the chain and the master receiver – see Figure 2.

Figure 2  Connecting multiple slaves

Serial connections
Make connections to the MODBUS serial board as shown in 
Figure 1, page 7. On systems with multiple slaves, make 
connections to two- or four-wire link configurations in parallel 
as shown in Figure 2. When connecting cable screens, ensure 
that ground loops are not introduced.

The maximum serial data transmission line length for both 
RS422 and RS485 systems is 1200 m (3937 ft.). 

The types of cable that can be used are determined by the total 
line length:

•	 Up to 6 m (19.7 ft.)  –  standard screened or twisted pair 
cable. 

•	 Up to 300 m (984 ft.)	   –  twin twisted pair with overall foil 
screen and an integral drain wire.

•	 Up to 1200 m (3937 ft.)  –  twin twisted pair with separate 
foil screens and integral drain wires (recommended).

NOTICE 	
Screened cables or conductive conduit must be used for 
cables >30 m (98 ft) or are located outside.

Typical Modbus register map
Address range Description

00001 to 10000 Read/Write discrete output or coils

10001 to 20000 Read discrete inputs

30001 to 40000 Read input registers – 16-bit registers

40001 to 50000 Read/Write holding registers – 16-bit storage

Data access function codes
Function code 1/16-bit Description Address range

01 1-bit Read Coils 00001 to 10000

02 1-bit Read Contacts 10001 to 20000

05 1-bit Write a single coil 00001 to 10000

15 1-bit Write multiple coils 00001 to 10000

03 16-bit Read holding registers 40001 to 50000

04 16-bit Read input registers 30001 to 40000

06 16-bit Write single register 40001 to 50000

16 16-bit Write multiple registers 40001 to 50000

1 2 3 4

Last slave First slave

Master

Host
computer

COM
Rx–
Rx+
Tx–
Tx+

COM
Rx–
Rx+
Tx–
Tx+

120 Ω termination
resistor

120 Ω termination
resistor

5 1 2 3 4 5



9AW T4 2 0 |   U N I V ER S A L 4 - W I R E ,  D UA L- IN P U T TR A NSM IT TER  |   CO M/AW T4 2 0/M O D B US - EN R E V.  B

6	 Input coils

Transmitter/Sensor function diagnostic states
Address 
sensor 1

Address 
sensor 2

Address 
transmitter

Description Value Status

10004 10008 10000
Transmitter or sensor 
failure 

0 
1

Inactive 
Active

10005 10009 10001
Transmitter or sensor 
out of specification

10006 10010 10002
Transmitter or sensor 
maintenance required

10007 10011 10003
Transmitter or  
sensor function check

Relay states
Address Relay Description Value Status

10012 1

  Relay status
0 
1

De-energised 
Energised

10013 2

10014 3

10015 4

Alarm states
Address Alarm Description Value Status

10016 1

  Alarm status
0 
1

Inactive 
Active

10017 2

10018 3

10019 4

10020 5

10021 6

10022 7

10023 8

10024 1

  Alarm acknowledge status
0 
1

Inactive 
Active

10025 2

10026 3

10027 4

10028 5

10029 6

10030 7

10031 8

Hold states
Address sensor 1 Address sensor 2 Description Value Status

10032 10033 Sensor hold status
0 
1

Inactive 
Active

Clean states
Address 
sensor 1

Address
sensor 2

Description Value Status

10034 10035 Clean status
0 
1

Inactive 
Active

Digital I/O state
Address Description Value Status

10036 Digital I/O status
Digital I/P

0 
1

Open 
Closed

Digital O/P
0 
1

Inactive 
Active

7	 Coils

Alarm Acknowledgement action
Address Alarm   Description Value

0 1

  Alarm acknowledge
Write 1 to  

acknowledge alarm
Always reads as 0

1 2

2 3

3 4

4 5

5 6

6 7

7 8
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8	 Input registers

Read only, single precision float
Measurement values
Address 
sensor 1

Address
sensor 2

Address  
calc. value

Description  

30000 30004 30008 Primary value

30002 30006 n/a Secondary value

Measurement range
See Engineering range limits, page 22.
Address 
sensor 1

Address
sensor 2

Address  
calc. value

Description  

30012 30020 30028
Primary value sensor range 

high limit base units

30014 30022 30030
Primary value sensor range low 

limit base units

30016 30024 n/a
Secondary value sensor range 

high limit base units

30018 30026 n/a
Secondary value sensor range 

low limit base units

Sensor signals view 
See Signals View allocation table, page 25.
Address 
sensor 1

Address
sensor 2

  Description  

30036 30052 Signals view, signal 1

30038 30054 Signals view, signal 2

30040 30056 Signals view, signal 3

30042 30058 Signals view, signal 4

30044 30060 Signals view, signal 5

30046 30062 Signals view, signal 6

30048 30064 Signals view, signal 7

30050 30066 Signals view, signal 8

Analog outputs
Address Output   Description  

30068 1

Analog output, mA output
30072 2

30102 3

30106 4

30070 1

Analog output, % of range
30074 2

30104 3

30108 4

Control outputs
Address 
sensor 1

Address
sensor 2

  Description  

30098 30100 Control output (%)

Sensor information – pH sensor type
Address 
sensor 1

Address
sensor 2

  Description  

30076 30086 Temperature sensor high limit

30078 30088 Temperature sensor low limit

30080 30090 pH glass resistance

30082 30092 pH dual reference mV difference

30084 30094 Reference electrode resistance

SD card
Address 

Description  

30096 SD Card % used
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Read only 32 bits
NAMUR class
See NAMUR bit allocation, page 26.
Address 
sensor 1

Address
sensor 2

 Address 
transmitter 

Description  

31000 33002 33004 Active diagnostics classes

Diagnostics
See Diagnostics bit allocation, page 26.
Address 
sensor 1

Address
sensor 2

 Address 
transmitter 

Description  

31046 31048 31050 Diagnostics

31006 Transmitter diagnostics

31008 31010 pH sensor diagnostics

31012 31014 2-electrode conductivity sensor diagnostics

31016 31018 4-electrode conductivity sensor diagnostics

31020 31022 RDO sensor diagnostics

31024 31026 TSS sensor diagnostics

31028 31030 Turbidity sensor diagnostics

Registers 31032 to 31044 reserved for future enhancements

RDO Cap expiry date
Number of seconds since 01/01/2000.
Address 
sensor 1

Address
sensor 2

 
 

Description  

31052 31054 RDO Cap expiry date

Cleaning
Address 
sensor 1

Address
sensor 2

 
 

Description  

31176 31178 Clean duration (seconds)

Manufacturing date
Number of seconds since 01/01/2000.
Address 
sensor 1

Address
sensor 2

Address 
 transmitter

Description  

31182 31184 31180 Date of manufacture

Read only 16 bits
Sensor hardware revision
Address 
sensor 1

Address
sensor 2

Address 
 transmitter

Description  

32000 32001 Sensor hardware revision

32002 Profibus DP module hardware revision

Read only 8 bits
NAMUR class
See NAMUR bit allocation.
Address 
sensor 1

Address
sensor 2

 Address 
transmitter 

Description  

33000 33001 33002 Active diagnostics classes

Signal status
Address 
sensor 1

Address 
sensor 2

Address 
calc. value

Description Value

33003 33005 33007
Primary value  
status

0
1
2
3
4
5

OK  
Overrange 

Underrange  
Poor accuracy 

Hold  
Hold low limited

33004 33006
Secondary value  
status

SD card
Address 
sensor 1

  
 

Description Value

33009 SD Card status
0 
1

Offline  
Online

33010 SD Card presence
0
1

Card not inserted  
Card inserted

Transmitter hardware

Address
 
 

Description  

33011 Transmitter hardware

Sensor information – all sensor types
Address 
sensor 1

Address 
sensor 2

 
 

Description Value

33012 33016
Sensor module 
type

0
10
30
42
60
77

255

Unrecognised
2e conductivity
4e conductivity

RDO
pH

TSS
None
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…8  Input registers

…Read only 8 bits
Sensor information – calculated values

Address
  

 
Description Value

33013 Infrared pH range
0
1

7 to 10 pH  
7 to 11 pH

Sensor information – pH sensor type
Address 
sensor 1

Address 
sensor 2

 
 

Description Value

33014 33017 Model Type

0
1
2
3
4
5
6
7

100 general purpose
100 Ultra

500 Pro
700 Ultra

500X
700S

700M
Analog

33015 33018 Glass Type

0
1
2
3
4
5

Standard
Low temperature

High temperature
HF resistant

Flat
Standard ORP

Sensor information – Signals view units
Address 
sensor 1

Address 
sensor 2

 
 

Description
Value/ 
Signal

33019 33027

Signals  
view units

1

See Appendix A – 
Units table, 

page 30

33020 33028 2

33021 33029 3

33022 33030 4

33023 33031 5

33024 33032 6

33025 33033 7

33026 33034 8

Build options

Address 
 
 

Description  Valid range

33035 Number of Analog outputs

2 – Baseboard only
3 – Baseboard + HART

4 – Baseboard +  
analog option

33036 EZLink 0 Connection
0 – Not Fitted

1 – Fitted
33037 EZLink 1 Connection

33038 Communications board is fitted

Read only strings
Software Revision
Address 
sensor 1

Address
sensor 2

Address 
 transmitter

Description  
String 
length

34034 34067 34000 Sensor version 19

34437 Profibus software version 19

Serial Number
Address 
sensor 1

Address 
sensor 2

Address 
 transmitter

Description
String  
length

34019 Transmitter serial number 15

34053 34086 Sensor module serial number 14

34100 34115
Cap serial number  
(RDO sensor module type only)

15

 
Sensor information – pH sensor type
Address 
sensor 1

Address
sensor 2

 
 

Description  
String 
length

34456 34470 Sensor product code 14

Log data
See Log Data register allocation, page 27.

Address
 

 
Description  

String 
length

34130 Log data 240

Bluetooth data

Address 
 

 
Description  

String 
length

34370 Device Name 20

34390 MAC Address 20

34410 Firmware Revision 20

34430 Paring PIN 7
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9	 Holding registers

Writable, single precision float
Process variable engineering ranges
Address 
sensor 1

Address 
sensor 2

 
 

Description  Valid range

40000 40004 PV range high see  
Engineering 

ranges,  
page 22

40002 40006 PV range Low

Alarm settings

Address Alarm
 
 

Description  Valid range

40008 1

Alarm trip point
See Engineering ranges,  

page 22

40010 2

40012 3

40014 4

40016 5

40018 6

40020 7

40022 8

40024 1

Alarm hysteresis
See Engineering ranges,  

page 22

40026 2

40028 3

40030 4

40032 5

40034 6

40036 7

40038 8

Analog output settings
Address Output    Description  Valid range

40040 1

  Electrical range high

0 to 22 mA

40050 2

40380 3

40390 4

40042 1

  Electrical range Low
40052 2

40382 3

40392 4

40044 1

  Engineering range high

See  
Engineering 

ranges,  
page 22

40054 2

40384 3

40394 4

40046 1

  Engineering range Low
40056 2

40386 3

40396 4

40048 1

  Failure current 0 to 22 mA
40058 2

40388 3

40398 4

PID control settings
Address 
sensor 1

Address 
sensor 2

  
Description Valid range

40060 40086 Manual Output

Reverse or  
direct: 

0 to 100 %

Dual  
acting: –100 to 100%

40062 40088
Power recovery  
default output

Reverse or  
direct: 

0 to 100 %

Dual acting: –100 to100%

40064 40090
PV failure  
default output

Reverse or  
direct: 

0 to 100 %

Dual  
acting: –100 to 100 %

40066 40092
Proportional band 
Direct or acid control

0.1 to 999.9 %

40068 40094
Derivative action time 
Direct or acid control

0.1 to 999.9 s

40070 40096
Manual Reset Direct 
Control

0 to 100 %

40072 40098
Time proportioning 
cycle time  
Direct or acid control

1 to 300 s

40074 40100
Control setpoint  
Direct or acid control

Direct: Sensor range

Acid: 
(Base setpoint  

+ 0.5) to 16.0 pH

40076 40102
Proportional band 
Reverse or base control

0.1 to 999.9 %

40078 40104
Derivative action time 
Reverse or base control

0.1 to 999.9 s

40080 40106
Manual Reset  
Reverse control

0 to 100 %

40082 40108
Time proportioning  
cycle time  
Reverse or base control

1 to 300 s

40084 40110
Control setpoint  
Reverse or base  
control

Reverse: Sensor range

Base: –2.0 to (Acid 
setpoint – 0.5) pH

Sensor settings – calculated values

Address
 
 

Description  Valid range

40112 Before cation limit 0 to 100

40114 After cation limit 0.06 to 100
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…9  Holding registers

…Writable, single precision float
Sensor settings – pH sensor type
Address 
sensor 1

Address 
sensor 2

 
 

Description  Valid range

      40116  
  Applies to both 
     sensors

Sample collection,   
new pH value

0 to 14 pH

      40118  
  Applies to both    
     sensors

Sample collection  
new temperature value

0 to 50 °C

40120 40140 Sample coefficient –1.999 to 1.999

40122 40142 Manual temperature
–20 to 150 °C  

–4 to 302 °F

40124 40144 Low slope limit 40 to 70 %

40160 40162 PV Reference limit 20 to 100 kΩ

40400 40408 PV Calibration slope 40 to 150 %

40402 40410 PV Calibration offset
pH 2 to 12 pH

ORP/Redox –240 to 240 mV

40404 40412 Temperature calibration slope 20 to 150 %

40406 40414 Temperature calibration offset
–40 to 40 °C
–72 to 72 °F

40448 X0

  User-defined pH buffer 1 
  (Temperature)

0 to 122 °C

40450 X1

40452 X2

40454 X3

40456 X4

40458 Y0

  User-defined pH buffer 1 (pH) 0 to 14 pH

40460 Y1

40462 Y2

40464 Y3

40466 Y4

40468 X0

  User-defined pH buffer 2 
  (Temperature)

0 to 122 °C

40470 X1

40472 X2

40474 X3

40476 X4

40478 Y0

  User-defined pH buffer 2 (pH) 0 to 14 pH

40480 Y1

40482 Y2

40484 Y3

40486 Y4

Sensor settings – 2 electrode conductivity sensor type
Address 
sensor 1

Address 
sensor 2

 
 

Description  Valid range

40126 40146 Manual temperature
–40 to 200 °C

–40 to 392 °F

40128 40148
Temperature compensation 
coefficient

0 to 9.99

40130 40150 Cell constant 0.003 to 1.999

40164 40188 X0

  User-defined  
  concentration curve  
  Conductivity 

0 to 20000 µS/cm

40166 40190 X1

40168 40192 X2

40170 40194 X3

40172 40196 X4

40174 40198 X5

40176 40200 Y0

  User-defined  
  concentration curve    
  Concentration

See Engineering 
ranges, page 22

40178 40202 Y1

40180 40204 Y2

40182 40206 Y3

40184 40208 Y4

40186 40210 Y5

40212 40236 X0

  User-defined 
  temperature 
  compensation curve    
  Temperature

–40 to 200 °C  
–40 to 392 °F

40214 40238 X1

40216 40240 X2

40218 40242 X3

40220 40244 X4

40222 40246 X5

40224 40248 Y0

  User-defined    
  temperature 
  compensation curve 
  Conductivity ratio  
  (Gt/G25)

0 to 20

40226 40250 Y1

40228 40252 Y2

40230 40254 Y3

40232 40256 Y4

40234 40258 Y5

40416 40424 PV Calibration slope 20 to 500 %

40418 40426 PV Calibration offset –20 to 20 µS/cm

40420 40428 Temperature calibration slope 20 to 150 %

40422 40430 Temperature calibration offset
–40 to 40 °C  
–72 to 72 °F
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Sensor settings – 4 electrode conductivity sensor type
Address 
sensor 1

Address 
sensor 2

 
 

Description  Valid range

40132 40152 Manual temperature
–40 to 200 °C

–40 to 392 °F

40134 40154
Temperature compensation 
coefficient

0 to 9.99

40260 40296 X0

  User-defined  
  concentration curve  
  Conductivity for group  
  B sensors 

0 to 2000 µS/cm

40262 40298 X1

40264 40300 X2

40266 40302 X3

40268 40304 X4

40270 40306 X5

40272 40308 Y0

  User-defined  
  concentration curve  
  Conductivity for group  
  A sensors 

0 to 2000 µS/cm

40274 40310 Y1

40276 40312 Y2

40278 40314 Y3

40280 40316 Y4

40282 40318 Y5

40284 40320 X0

  User-defined 
  concentration curve 
  Concentration

See Engineering 
ranges, page 22

40286 40322 X1

40288 40324 X2

40290 40326 X3

40292 40328 X4

40294 40330 X5

40332 40356 Y0

  User-defined    
  temperature 
  compensation curve    
  Temperature

–40 to 200 °C  
–40 to 392 °F

40334 40358 Y1

40336 40360 Y2

40338 40362 Y3

40340 40364 Y4

40342 40366 Y5

40344 40368 Y0

  User-defined    
  temperature 
  compensation curve 
  Conductivity ratio  
  (Gt/G25)

0 to 20

40346 40370 Y1

40348 40372 Y2

40350 40374 Y3

40352 40376 Y4

40354 40378 Y5

40432 40440 PV Calibration slope 20 to 500 %

40434 40442 PV Calibration offset –20 to 20 µS/cm

40436 40444 Temperature calibration slope 20 to 150 %

40438 40446 Temperature calibration offset
–40 to 40 °C  
–72 to 72 °F

Sensor settings – RDO
Address 
sensor 1

Address 
sensor 2

 
 

Description  Valid range

40136 40156 Salinity correction 0 to 42

40138 40158
Barometric pressure 
correction

506.625 to 1113.242

Writable, 32 bits
Diagnostics
See Diagnostics bit allocation, page 26.
Address 
sensor 1

Address
sensor 2

 Address 
transmitter 

Description  

41000 Transmitter diagnostics mask

41002 41004 pH Sensor diagnostics mask

41006 41008
2 Electrode conductivity sensor 

diagnostics mask

41010 41012
4 Electrode conductivity sensor 

diagnostics mask

41014 41016 RDO sensor diagnostics mask

41018 41020 TSS sensor diagnostics mask

41040 Transmitter diagnostics simulation

41042 41044 pH Sensor diagnostics simulation

41046 41048
2 Electrode conductivity sensor 

diagnostics simulation

41050 41052
4 Electrode conductivity sensor 

diagnostics simulation

41054 41056 RDO sensor diagnostics simulation

41058 41060 TSS sensor diagnostics simulation

Registers 41022 to 41038 and 41062 to 41078 reserved for future enhancements

Time & Date

Address Description   

41080 Time & Date number of seconds since 01/01/2000

Sensor settings – TSS
Address 
Sensor 1

Address 
Sensor 2

Description   

41082 41084 Next clean time number of seconds since 01/01/2000

Cleaning
Address 
Clean 1

Address 
Clean 2

Description   

41086 41088 Next clean time number of seconds since 01/01/2000

Sensor settings – Turbidity
Address 
Clean 1

Address 
Clean 2

Description   

41090 41092 Next clean time number of seconds since 01/01/2000
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…9  Holding registers

Writable, 16 bits
Alarm time settings
Address Alarm  Description Valid range  

42000 1

Alarm time hysteresis 0 to 9999 seconds

42001 2

42002 3

42003 4

42004 5

42005 6

42006 7

42007 8

PID control settings
Address 
sensor 1

Address 
sensor 2

 
 

Description  Valid range

42008 42010
Integral action time  
Direct or acid control

1 to 7200 s

42009 42011
Integral action time   
Reverse or base control

1 to 7200 s

Registers 42012 to 42017 are reserved.

Writable, 8 bits
Alarm settings

Address Alarm
 
 

Description  Valid range

43000 1

Alarm type

0 
1 
2 
3 
4

Off
High process
Low process

High latch
Low latch

43002 2

43004 3

43006 4

43008 5

43010 6

43012 7

43014 8

43001 1

Alarm source
See Analog sources, 

page 23

43003 2

43005 3

43007 4

43009 5

43011 6

43013 7

43015 8

Relay settings

Address Relay
 
 

Description  Valid range

43016 1

Relay source type
see Digital sources, 

page 23

43018 2

43020 3

43022 4

43017 1

Relay polarity
0 
1

Inverted  
Not inverted

43019 2

43021 3

43023 4

Analog output settings
Address Output    Description  Valid range

43024 1

  Output source
see Analog sources43027 2

43184 3

43187 4

43025 1

  Output type

0 
1 
2 
3

Linear
Log (2 decades)
Log (3 decades)
Log (4 decades)

43028 2

43185 3

43188 4

43026 1

  Output Failure enable
0 
1

Disabled
Enabled

43029 2

43186 3

43189 4

43183 HART   Failure current
0 
1

High (22 mA)
Low (3.6 mA)
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Digital I/O settings

Address
 
 

Description  Valid range

43030 I/O Type
0 
1 
2

Off
Digital input

Digital output

43031
Digital input function

0
34
35
36
37

None
S1 Hold
S2 Hold

Start clean 1
Start clean 2

Digital output source
see Digital sources, 

page 24

43032 I/O polarity
0 
1

Inverted
Non-inverted

Data view/log enables

Address
 
 

Description  Valid range

43033 Diagnostics view

0 
1

Disabled
Enabled

43034 Signals view

43035 Analog output view

43036 Alarm view

43037 Chart view

43038 Calibration log

43039 Diagnostics log

43040 Audit log

43041 Alarm log

PID control settings
Address 
sensor 1

Address 
sensor 2

 
 

Description  Valid range

      43042  
Applies to both sensors

Operator control enable
0
1

Disabled
Enabled

43043 43053 Control action

0
1
2
3

Off
Direct acting

Reverse acting
Dual (Acid & Base)

43044 43054 Control Mode
0
1

Automatic
Manual

43045 43055 Power recovery mode
0
1
2

Automatic
Manual (default output)

Last

43046 43056 PV Failure action
0
1
2

None
Hold

Manual (default output)

43047 43057
Control Type  
Direct or acid control

0
1
2
3

P Only
P + I

P + D
P + I + D

43048 43058
Output Type  
Direct or acid control

0
1
2

Analog
Time proportioning

Pulse frequency

43049 43059
Pulse frequency  
Direct or acid control

1 to 120 pulses per minute

43050 43060
Control Type  
Reverse or base control

0
1
2
3

P Only
P + I

P + I + D
P + D

43051 43061
Output Type  
Reverse or base control

0
1
2

Analog
Time proportioning

Pulse frequency

43052 43062
Pulse frequency  
Reverse or base control

1 to 120 pulses per minute

43190 43191 Setpoint Units

0
1
2
5
6
7
8

15
17
22
23
25
36
37
38

254
255

None
NTU
FNU
ppm
mg/l
ppb
µg/l

µS/cm
mS/cm

 pH
mV

%
g/l

ppt
MΩ-cm

Custom (S1)
Custom (S2)
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…9  Holding registers

Writable, 8 bits
SD card datalogging

Address
Data 
channel

 
 

Description  Valid range

43063 ALL Datalogging enable
0 
1

Disabled
Enabled

43064 1

Datalogging  
channel source

See Analog sources, 
page 23

43065 2

43066 3

43067 4

43068 5

43069 6

43070 ALL
Datalogging sample 
time

0 
1 
2 
3 
4 
5 
6 
7

5 seconds
10 seconds
30 seconds

1 minute
5 minutes

10 minutes
30 minutes

1 hour
 
Registers 43071 to 43072 reserved for future enhancements 

Clean settings
Address 
clean 1

Address 
clean 2

 
 

Description Value  Status

43073 43080 Sensor to clean
0 
1

Sensor 1
Sensor 2

43074 43081 Clean frequency

0
1
2
3

4 to 27

Off
15 minutes
30 minutes
45 minutes

1 hour to 24 hours

43075 43082 Clean type
0 
1

Continuous
Pulsed

43076 43083 On Time 1 to 60 minutes

43077 43084 Off Time 1 to 60 minutes

43078 43085 Number of pulses

0
1
2
3
4
5
6
7
8
9

1 pulse
2 pulses
3 pulses
4 pulses
5 pulses
6 pulses
7 pulses
8 pulses
9 pulses

10 pulses

43079 43086 Recovery time

0
1
2
3
4
5
6
7
8
9

1 minute
2 minutes
3 minutes
4 minutes
5 minutes
6 minutes
7 minutes
8 minutes
9 minutes

10 minutes

Time/Date display settings
Address Description  Valid range

43089 Date format
0
1
2

DD/MM/YYYY
MM/DD/YYYY
YYYY/MM/DD

43090 Daylight saving enable/region

0
1
2
3

Disabled
Europe

North America
Custom

43091
Custom daylight saving  

Start of daylight saving period – hour
0 to 23

43092
Custom daylight saving
Start of daylight saving period – day

0
1
↓
6

Sunday
Monday

↓
Saturday

43093
Custom daylight saving
Start of daylight saving period – day

0
1
2
3

First
Second

Third
Last

43094
Custom daylight saving
Start of daylight saving period – month

1
2
↓

12

January
February

↓
December

43095
Custom daylight saving
End of daylight saving period – hour

0 to 23

43096
Custom daylight saving
End of daylight saving period – day

0
1
↓
6

Sunday
Monday

↓
Saturday

43097
Custom daylight saving
End of daylight saving period – day

0
1
2
3

First
Second

Third
Last

43098
Custom daylight saving
End of daylight saving period – month

1
2
↓

12

January
February

↓
December

Sensor settings – all sensor types
Address 
sensor 1

Address 
sensor 2

 
 

Description  Valid range

43087 43088 Hold outputs
0 
1

Inactive
Active

      43099 
Applies to both sensors

Temperature Units
13 
14

Degrees Celsius
Degrees Fahrenheit

      43197 
Applies to both sensors

Hold outputs  
during calibration

0 
1

Disabled 
Enabled

Sensor settings – calculated values
Address Description  Valid range

43102 Calculation type

0
1
2
3
4
5
6
7
8

None
Inferred pH (NaOH)

Inferred pH (NaOH + NaCl)
Inferred pH (NH3)

Inferred pH (NH3 + NaCl)
Difference

Ratio
% Passage

% Rejection

43103 Signal arrangement
0 
1

A = S1, B = S2
A = S2, B = S1
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Sensor settings – pH Sensor Type
Address
sensor 1

Address
sensor 2

Description  Valid range

43104 43139 Filter type

0
1
2 
3

Off
Low

Medium
High

43105 43140
Temperature  
compensation 
type

0
1
2

Manual 
Automatic 

Automatic − Solution

43106 43141

Reference 
positioning 
diagnostic 
enable

0
1

Disabled
Enabled

43107 43142
Out of solution  
diagnostic 
enable

0 
1

Disabled
Enabled

43108 43143
Broken glass  
diagnostic 
enable

0
1

Disabled
Enabled

43109 43144
Reference failure  
diagnostic enable

0 
1

Disabled
Enabled

43110 43145 Electrode type
0
1

pH
REDOX/ORP

43177 43178
Reference blocked
Diagnostic enable

0
1

Disabled
Enabled

43195: Buffer 1 type
43196: Buffer 2 type

0
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

ABB Capsule 4.01pH AWR126B026EN
ABB Capsule 7.00pH AWR126B027EN

ABB Capsule 9.00pH 3KXA163000L0201
ABB Capsule 10.00pH AWR126B028EN

Technical 4.01pH AWR126B011EN
Technical 7.00pH AWR126B013EN

Technical 10.01pH AWR126B015EN
DIN19266 1.679pH AWR126B017EN
DIN19266 4.005pH AWR126B018EN
DIN19266 6.865pH AWR126B019EN
DIN19266 9.180pH AWR126B020EN

DIN19266 10.012pH AWR126B021EN
NIST 4.001pH AWR126B022EN
NIST 6.881pH AWR126B023EN
NIST 9.225pH AWR126B024EN

NIST 10.062pH 3KXA163000L0202
Phth. Free 4.00pH AWR126B025EN

ABB Sachet 4.01pH 0400/110
ABB Sachet 7.00pH 0400/120
ABB Sachet 9.18pH 0400/130

User Defined 1
User Defined 2

43198
Sensor 1: PV  
Unit

See  
Appendix A –  

Units table,  
page 30

43199
Sensor 1: SV  
Unit

43200
Calculated  
Value: Unit

43201
Sensor 2:  
PV Unit

43202
Sensor 2: SV  
Unit

43203 Reserved

Sensor settings – 2-electrode conductivity sensor type
Address
sensor 1

Address
sensor 2

Description  Valid range

43111 43146 Filter type

0
1
2
3

Off
Low

Medium
High

43112 43147 Conductivity units
1
2

mS/cm
µS/cm

43113 43148 Concentration units

0
5
6
7
8

25
254
255

None
ppm
mg/l
ppb
µg/l

%
Custom (S1 only)
Custom (S2 only)

43114 43149
Temperature  
compensation type

0
1
2

Manual
Automatic

Automatic − Solution

43115 43150
Temperature  
compensation  
curve type

0
1
2
3
9

10
11
12
13
14
15
17

TC Coefficient
Standard KCl
UPW (low TC)

UPW (high TC)
Pure H2O (Neutral)

Pure H2O (Acid)
Pure H2O (Base)

NaOH
HCl

NaCl
NH3

User-defined

43116 43151
Polarization  
diagnostic enable

0 
1

Disabled
Enabled

43117 43152
Out of solution  
diagnostic enable

0 
1

Disabled
Enabled

43118 43153 Measurement type
0 
1 
2

Conductivity
Concentration

Resistivity
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…9  Holding registers

…Writable, 8 bits
Sensor settings – 4-electrode conductivity sensor type
Address
sensor 1

Address
sensor 2

Description  Valid range

43119 43154 Filter type

0
1
2
3

Off
Low

Medium
High

43120 43155 Measurement type
0 
1

Conductivity
Concentration

43121 43156 Conductivity units
1
2

mS/cm
µS/cm

43122 43157 Concentration solution

0
1
2
3
4
5

10

NaOH
HCl

H2SO4
H3PO4

NaCl
Custom

KOH

43123 43158 Concentration units

0
5
6
7
8

25
254
255

None
ppm
mg/l
ppb
µg/l

%
Custom (S1 only)
Custom (S2 only)

43124 43159
Temperature  
compensation type

0
1
2

Manual 
Automatic 

None

43125 43160
Automatic temperature  
compensation option

0
1
4
5
6
7
8

16
17

TC Coefficient
Standard KCl

NaOH
NaCl

HCl
H2SO4
H3PO4

KOH
User Defined

43126 43161
Dirty sensor 
diagnostic enable

0 
1

Disabled
Enabled

43127 43162
Out of solution  
diagnostic enable

0 
1

Disabled
Enabled

43128 43163 Sensor group
0 
1

Group A
Group B

Sensor settings – RDO
Address 
sensor 1

Address 
sensor 2

 
 

Description  Valid range

      43100
Applies to both sensors

Salinity correction unit
30
31

PSU
ppt

      43101
Applies to both sensors

Pressure correction unit
32
33

Mbar
mmHg

43129 43164 Filter type

0
1
2
3

Off
Low

Medium
High

43130 43165 Measurement type 0 Concentration

43131 43166
Process variable  
signal resolution

0 
1

Normal
High

43179 43180 Concentration units
5 
6

ppm 
mg/l

Sensor settings – TSS
Address 
sensor 1

Address 
sensor 2

 
 

Description  Valid range

43132 43167 Filter type

0
1
2
3

Off
Low

Medium
High

43133 43168 Measurement type
0 
1

Turbidity
Suspended solids

43134 43169 Turbidity units
1 
2

NTU
FNU

43135 43170 Suspended solids units
5 
6

ppm
mg/l

43136 43171 Reserved

43137 43172 Clean frequency

0
1
2
3

4 to 27

Off
15 minutes
30 minutes
45 minutes

1 hour to 24 hours

43138 43173 Range switching
0 
1 
2

Automatic
High
Low

43193 43194 Wiper fitted
0 
1

Not fitted
Fitted

Log data selection
See Log data register allocation.

Address Description Value  Status

43174 Log ID

0
1
2
3 
4 
5

None
Alarm log
Audit log

S1 Calibration log
S2 Calibration log

Diagnostic log

43175 Page ID

0
1
2
3
4
5
6
7
8

Page 1 (entries 1 to 6)
Page 2 (entries 7 to 12)

Page 3 (entries 13 to 18)
Page 4 (entries 19 to 24)
Page 5 (entries 23 to 32)
Page 6 (entries 31 to 38)
Page 7 (entries 39 to 42) 
Page 8 (entries 43 to 48)
Page 9 (entries 49 to 50)

Display (HMI) data
Address Description Value  Status

43176 Language

0
1
2
3
4

English
German

French
Spanish

Italian

43182 Chart Duration

15
30
60

120
180
240
254
255

1 hour
2 hours
4 hours
8 hours

12 hours
16 hours
20 hours
24 hours
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Write protection
Address Description Value  Status

43181 Write Protection
0 
1

Disabled
Enabled

Bluetooth
Address Description Value  Status

43192
Bluetooth 
device enable

0 
1

Disabled
Enabled

Sensor settings – turbidity
Address 
sensor 1

Address 
sensor 2

 
 

Description  Valid range

43205 43206 Turbidity sensor type
0
1
2

7998 011
7998 012
7998 016

43207 43208 PV Units
0 
1

NTU
FNU

43209 43210 Filter type

0 
1 
2 
3

Off
Low

Medium
High

43211 43212 Bubble rejection

0 
1 
2 
3

Off
Low

Medium
High

43213 43214 Wiper clean frequency

0
1
2
3

4 to 27

Off
15 minutes

 30 minutes
45 minutes

1 hour to 24 hours

Writable strings
Address 
sensor 1

Address
sensor 2

 Address 
transmitter 

Description String length  

44000 Instrument tag 16

44016 44032 Sensor tag 16

44048 Alarm 1 Tag

16

44064 Alarm 2 Tag

44080 Alarm 3 Tag

44096 Alarm 4 Tag

44112 Alarm 5 Tag

44128 Alarm 6 Tag

44144 Alarm 7 Tag

44160 Alarm 8 Tag

44176 Chart tag to Trace 1
3

44179 Chart Tag to Trace 2

44197 44203 Custom Units String 6
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10	 Engineering range limits

     Range limits 

Sensor type Signal Measurement type Low High Units Base units

pH

Primary Variable
pH –2 16 pH 

Redox/ORP –2000 2000 mV 

Secondary Variable Temperature
–20 160  °C 

–4 320  °F

2-electrode 
conductivity

Primary Variable

Conductivity
0 20000 x Cell constant µS/cm 

0 20 x Cell constant mS/cm

Concentration User set

Resistivity 0 20 MΩ.cm 

Secondary Variable Temperature
–40 200  °C 

–40 392  °F

4-electrode 
conductivity

Primary Variable

Conductivity (Group A)
0 2000000 µS/cm 

0 2000 mS/cm

Conductivity (Group B)
0 2000 µS/cm 

0 2 mS/cm

Concentration User set

Secondary Variable Temperature
–40 200  °C 

–40 392  °F

RDO

Primary Variable
Dissolved Oxygen

0 50 mg/l

0 50 ppm 

% saturation 0 1000 % 

Secondary Variable Temperature
0 50  °C 

32 122  °F

TSS

Turbidity
0 4000 NTU 

0 4000 FNU

Suspended solids
0 1000 mg/l 

0 1000 ppm

Turbidity

Turbidity (Low Range)
0.00 40.00 NTU 

0.00 40.00 FNU

Turbidity (High Range)
0.0 400.0 NTU 

0.0 400.0 FNU
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11	 Signal sources

Analog sources

Signal
pH

2-electrode 
conductivity

4-electrode 
conductivity

RDO TSS Turbidity

0 None

1
Sensor 1 
primary variable

pH or 
Redox/ORP

Conductivity,
Concentration or

Resistivity

Conductivity
or

Concentration

Dissolved Oxygen 
or % saturation

Turbidity or  
Suspended solids

Turbidity

2
Sensor 1 
secondary variable

Temperature Temperature Temperature Temperature
Suspended solids  

or Turbidity
3 Calculated value

4
Sensor 2 
primary variable

pH or 
Redox/ORP

Conductivity,
Concentration or

Resistivity

Conductivity
or

Concentration

Dissolved Oxygen 
or % saturation

Turbidity or  
Suspended solids

Turbidity

5
Sensor 2 
secondary variable

Temperature Temperature Temperature Temperature
Suspended solids  

or Turbidity

7
Sensor 1  
Direct or Reverse acting controller, analog control output

8
Sensor 1  
Acid controller, analog control output 

9
Sensor 1  
Base controller, analog control output 

10
Sensor 1  
Direct or Reverse acting controller, analog control output

11
Sensor 1  
Acid controller, analog control output 

12
Sensor 1  
Base controller, analog control output 



24 AW T4 2 0 |   U N I V ER S A L 4 - W I R E ,  D UA L- IN P U T TR A NSM IT TER  |   CO M/AW T4 2 0/M O D B US - EN R E V.  B

…11  Signal sources

Digital sources
Value Assignment
0 None

13 Alarm 1 state

14 Alarm 2 state

15 Alarm 3 state

16 Alarm 4 state

17 Alarm 5 state

18 Alarm 6 state

19 Alarm 7 state

20 Alarm 8 state

21 Sensor 1 Failure diagnostic

22 Sensor 2 Failure diagnostic

23 Sensor 1 Out of specification diagnostic

24 Sensor 2 Out of specification diagnostic

25 Sensor 1 Maintenance required diagnostic

26 Sensor 2 Maintenance required diagnostic

27 Sensor 1 Check function diagnostic

28 Sensor 2 Check function diagnostic

29 Transmitter Failure diagnostic

30 Transmitter Out of specification diagnostic

31 Transmitter Maintenance required diagnostic

32 Transmitter Check function diagnostic

33 Sensor 1 calibration in progress

34 Sensor 2 calibration in progress

35 Sensor 1 calibration failed

36 Sensor 2 calibration failed

37 Clean 1 in progress

38 Clean 2 in progress

39 Any diagnostic active

40 Sensor 1, Direct or Reverse acting controller, time proportioning or pulse frequency control output

41 Sensor 1 Acid controller, time proportioning or pulse frequency control output 

42 Sensor 1 Base controller, time proportioning or pulse frequency control output 

43 Sensor 2 Direct or Reverse acting controller, time proportioning or pulse frequency control output

44 Sensor 2 Acid controller, time proportioning or pulse frequency control output 

45 Sensor 2 Base controller, time proportioning or pulse frequency control output 
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12	 Signals view

Signals view allocation

Signal
Sensor type

pH
2-electrode 

conductivity
4-electrode 

conductivity
RDO TSS Turbidity

1
pH or  

REDOX (ORP)

Conductivity,
Concentration

or Resistivity

Conductivity or 
concentration

Concentration Turbidity Turbidity

2 Temperature Temperature Temperature % Saturation Suspended solids Millivolts

3 Millivolts
Uncompensated 

conductivity
Uncompensated 

conductivity
Temperature Temperature Active Slope

4 Active slope Active slope Active slope Calibration slope Wiper blade life Active Offset

° Active offset Active offset Active offset Calibration offset 90 ° Last Slope

6 Last slope Last slope Last slope RDO cap expiry (weeks) Backscatter Last Offset

7 Last offset Last offset Last offset N/A Suspended solids slope Wiper blade life

8 N/A N/A N/A N/A Suspended solids offset
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13	 Diagnostics

Diagnostic bit allocation

Bit
Sensor type

Transmitter 
diagnosticspH

2-electrode 
conductivity

4-electrode 
conductivity

RDO TSS Turbidity

0 PV failure PV failure PV failure

1 ADC failure ADC failure ADC failure User cal expired ADC failure ADC failure
Sensor 2 

communication 
error

2 Memory failure Memory failure Memory failure Factory cal expired Memory failure NV Failure
Analog output 1 

out of range

3 D.O conc meas error Commission error Wiper failed
Analog output 2 

out of range

4 Broken glass Polarization Sensor warm-up
Analog output 3 

out of range

5 Reference failure Sensor warning
Analog output 4 

out of range

6 Temperature failure PT failure PT failure Calibrating SD card nearly full

7 Internal comms error SD card full

8 Cal failed Cal failed Cal failed % sat meas error Cal failed Cal failed Alarm active

9 PV out of limits PV out of limits PV out of limits
Temperature.  

meas. error
PV out of limits PV out of limits

Memory write 
error

10 Cap expired Replace wiper
Sensor 1 write 

error

11 Replace cap Service overdue
Sensor 2 write 

error

12
Process temperature  

out of range
Process temperature  

out of range
Process temperature  

out of range
Cap removed

Process temp  
out of range

Sensor 1 PV out of 
range

13 Cal failed LED expired Replace wiper
Sensor 2 PV  

out of range

14 Excess light Simulation active

15
Ambient temperature  

out of range
Internal temperature  

out of range
Internal temperature  

out of range
Inferred pH invalid

16 Flow error Replace wiper overdue Before cation high

17 Service due After cation high

18 Wiper failed Before cation low

19 Ref. blocked Replace wiper
Sensor 1 clean in 

progress

20 Reference warning Dirty sensor
Sensor 2 clean in 

progress

21 Low pH slope

22 Out of solution Out of solution Out of solution

23 Low electrolyte

24 Calibrating Calibrating Calibrating Calibrating

25 Recovery Recovery Recovery Recovery

26 Clean inhibited

27 Clean inhibited

28

29

30

31

Namur class bit allocation
32 bit read only data
Bit Class

0 Check function diagnostic active

1 Out of specification diagnostic active

2 Maintenance required diagnostic active

3 Failure diagnostic active

4 to 31 Not used

8 bit read only data
Bit Class

0 Check function diagnostic active

1 Out of specification diagnostic active

2 Maintenance required diagnostic active

3 Failure diagnostic active

4 to 7 Not used
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14	 Log data register allocation

Log ID (Address 43174) = 1 Alarm log

Address
Page ID (Address 43175)

0 
(page 1)

1 
(page 2)

2 
(page 3)

3 
(page 4)

4 
(page 5)

5 
(page 6)

6 
(page 7)

7 
(page 8)

8 
(page 9)

34130 to 34168 39 bytes Entry 1 Entry 7 Entry 13 Entry 19 Entry 25 Entry 31 Entry 37 Entry 43 Entry 49

34169 to 34207 39 bytes Entry 2 Entry 8 Entry 14 Entry 20 Entry 26 Entry 32 Entry 38 Entry 44 Entry 50

34208 to 34246 39 bytes Entry 3 Entry 9 Entry 15 Entry 21 Entry 27 Entry 33 Entry 39 Entry 45

34247 to 34285 39 bytes Entry 4 Entry 10 Entry 16 Entry 22 Entry 28 Entry 34 Entry 40 Entry 46

34286 to 34324 39 bytes Entry 5 Entry 11 Entry 17 Entry 23 Entry 29 Entry 35 Entry 41 Entry 47

34325 to 34363 39 bytes Entry 6 Entry 12 Entry 18 Entry 24 Entry 30 Entry 36 Entry 42 Entry 48

234 bytes

Byte number Description Values

0 1 byte Alarm Event Type 21 High process alarm inactive

22 High process alarm active

23 Low process alarm inactive

24 Low process alarm active

25 High latch alarm inactive

26 High latch alarm active

27 Low latch alarm inactive

28 Low latch alarm active

1 to 2 2 bytes Entry number 2-character string

3 1 byte Alarm source
13 
15

Sensor 1
Sensor 2

4 to 20 17 bytes Alarm tag 17-character string

21 to 30 10 bytes Date of event 10-character string 

31 to 38 8 bytes Time of event 8-character string

39 bytes
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…14  Log data register allocation

Log ID (Address 43174) = 2 Audit log

Address
Page ID (Address 43175)

0 
(page 1)

1 
(page 2)

2 
(page 3)

3 
(page 4)

4 
(page 5)

5 
(page 6)

6 
(page 7)

7 
(page 8)

8 
(page 9)

34130 to 34168 39 bytes Entry 1 Entry 7 Entry 13 Entry 19 Entry 25 Entry 31 Entry 37 Entry 43 Entry 49

34169 to 34207 39 bytes Entry 2 Entry 8 Entry 14 Entry 20 Entry 26 Entry 32 Entry 38 Entry 44 Entry 50

34208 to 34246 39 bytes Entry 3 Entry 9 Entry 15 Entry 21 Entry 27 Entry 33 Entry 39 Entry 45

34247 to 34285 39 bytes Entry 4 Entry 10 Entry 16 Entry 22 Entry 28 Entry 34 Entry 40 Entry 46

34286 to 34324 39 bytes Entry 5 Entry 11 Entry 17 Entry 23 Entry 29 Entry 35 Entry 41 Entry 47

34325 to 34363 39 bytes Entry 6 Entry 12 Entry 18 Entry 24 Entry 30 Entry 36 Entry 42 Entry 48

234 bytes

Byte number Description Values

0 1 byte Audit Event Type

1 
2 
3 
4 
5 
6
7
8
10
11
48 
49 
50

Power failure  
Power recovery

Configuration changed
SD card file created
SD card file deleted

SD card online
SD card offline

Time/date changed
SD card inserted
SD card removed

SD card formatted
SD card full

SD card error
1 to 2 2 bytes Entry number 2-character string

3 1 byte Not used Always reads as zero

4 to 20 17 bytes Audit event details 17-character string

21 to 30 10 bytes Date of event 10-character string 

31 to 38 8 bytes Time of event 8-character string

39 bytes
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Log ID (Address 43174) = 3 Calibration log S1
Log ID (Address 43174) = 4 Calibration log S2

Address
Page ID (Address 43175)

0 
(page 1)

1 
(page 2)

2 
(page 3)

3 
(page 4)

4 
(page 5)

5 
(page 6)

6 
(page 7)

7 
(page 8)

8 
(page 9)

34130 to 34168 39 bytes Entry 1 Entry 7 Entry 13

34169 to 34207 39 bytes Entry 2 Entry 8 Entry 14

34208 to 34246 39 bytes Entry 3 Entry 9 Entry 15

34247 to 34285 39 bytes Entry 4 Entry 10

34286 to 34324 39 bytes Entry 5 Entry 11

34325 to 34363 39 bytes Entry 6 Entry 12

234 bytes

Byte number Description Values

0 1 byte
Calibration  
event type

38 
39 
40 
41

Calibration missed
Calibration coefficients reset

Calibration passed
Calibration failed

1 to 2 2 bytes Entry number 2-character string

3 1 byte Not used Always reads as zero

4 to 20 17 bytes Calibration details 17-character string

21 to 30 10 bytes Date of event 10-character string 

31 to 38 8 bytes Time of event 8-character string

39 bytes

Log ID (Address 43174) = 5 Diagnostic log 

Address
Page ID (Address 43175)

0 
(page 1)

1 
(page 2)

2 
(page 3)

3 
(page 4)

4 
(page 5)

5 
(page 6)

6 
(page 7)

7 
(page 8)

8 
(page 9)

34130 to 34168 39 bytes Entry 1 Entry 7 Entry 13 Entry 19 Entry 25 Entry 31 Entry 37 Entry 43 Entry 49

34169 to 34207 39 bytes Entry 2 Entry 8 Entry 14 Entry 20 Entry 26 Entry 32 Entry 38 Entry 44 Entry 50

34208 to 34246 39 bytes Entry 3 Entry 9 Entry 15 Entry 21 Entry 27 Entry 33 Entry 39 Entry 45

34247 to 34285 39 bytes Entry 4 Entry 10 Entry 16 Entry 22 Entry 28 Entry 34 Entry 40 Entry 46

34286 to 34324 39 bytes Entry 5 Entry 11 Entry 17 Entry 23 Entry 29 Entry 35 Entry 41 Entry 47

34325 to 34363 39 bytes Entry 6 Entry 12 Entry 18 Entry 24 Entry 30 Entry 36 Entry 42 Entry 48

234 bytes

Byte number Description Values

0 1 byte
Diagnostic  
event class

31 
32 
33 
34

Failure
Check function

Out of specification
Maintenance required

1 to 2 2 bytes Entry number 2-character string

3 1 byte Not used Always reads as zero

4 to 20 17 bytes Diagnostic details 17-character string

21 to 30 10 bytes Date of event 10-character string 

31 to 38 8 bytes Time of event 8-character string

39 bytes
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Appendix A – Units table
Value Unit
0 None
1 NTU
2 FNU
3 FTU
4 FAU
5 ppm
6 mg/l
7 ppb
8 µg/l
9 µg/kg
10 mg/kg
13 Deg. C
14 Deg. F
15 µS/cm
16 µS/m
17 mS/cm
18 mS/m
19 TDS
20 MΩ-cm
21 Ω
22 pH
23 mV
24 % Saturation
25 %
26 mA
28 µA
30 PSU
32 millibars
33 mmHg
34 Weeks
35 Days
36 g/l
37 ppt
38 MΩ-cm
39 User defined 1
40 User defined 2
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