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1 Link protocol frame: MODBUS RTU

The link protocol must correspond to MODBUS RTU.

See document:
- Modbus_over_serial_line_V1_02.pdf
- Modbus_Application_Protocol_V1_1l1a.pdf
- modbus.pdf

The Modbus memory plane is identical for each patamof the Pods.

The Modbus protocol for the Pods allows you to meashe parameter (+ temperature) of the Pod andltiorate the parameter

(+ temperature). Furthermore, there are certainb@usnof functions such as:
- Select the averaging value
- Read the Pod description
- Return to default coefficients
- Modify the Pod address

- Information on measures conducted (Out Of Spetifinaneasures, measures in

progress, etc.).

- Date and name of the operator who performed thkerasibn

- etc.
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1.1 Hardware configuration:

- Transmission medium: RS485
- 9600 bauds

- 8 bits

- 2 stop bits

- No parity

- No flow control

1.2 Addresses:

The pods have an address with a value betd@esrd 230
The Modbus protocol requires that the address 0 isot used, as well as the addresses 248 to 255 !

All the pods process information when the mastés tiae O address.
IMPORTANT: The pods never respond when the masterends a frame to the 0 address.

In the default parameters, each parameter of the pas a different address (which is allocatechbyModbus memory plane
file).

1.3 Modbus functions used:

The pods process 4 Modbus functions:

—_ - 0x03: Reading of n consecutive output words (frotn 125 bytes).

—_— - 0x06: Writing of 1 output word.

— - 0x10: Writing of n output words; use this functimhen there are at least 2 consecutive registers.
—_— - 0Ox11: Identification reading. The Pod returns igsctiption, software version and hardware version.

Note The Identification function is used to perforrsaan on the Modbus network. This is because thaifaation
function uses the shortest communication form. dehghe scanning time for all the addresses isvopgid.
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1.4 Pod - PC communication:

Before integrating the Pods into a system (cor@rplhboard system, etc.), Ponsel recommendsligittzat Modbus
communication via a PC is set up.

Ponsel recommends using the following USB/RS48%exdar : (because this product has been validafemibengineering
department)

- Manufacturer : MEILHAUS.

- Manufacturer’s reference: USB-COM.i.

- Farnell reference: 124-8370

Note En RS485, a regularly occurring malfunction isdrrect management of the RTS signal by the coerefhe RTS signal

allows the line to be de-assigned (switched to higimittance to liberate the slave).

For the recommended converter, there are bridgingectors that require modification (to avoid thelgbem of incorrectly
configured RTS signals). Their final positions sldocorrespond with those in figure 1.

N

-

Fig 1. Position of bridging connectors. Fig 1 bis

Note Be careful when consulting the datasheet: theemierror in the wiring diagram — pin 1 and 2iaversed:
- Pin 1 of the DB9 on the converter correspandfie green wire of the Pod --> B, data+.
- Pin 2 of the DB9 on the converter correspdndfie white wire of the Pod --> A, data-.

To view the response of the Pod to the masterR@k you can use the “scanpod.exe” software.

Ask for this software from NEOTEK-PONSEL.

This software scans the Modbus network and revaitte addresses from 1 to 240. But as soondetéicts a pod, the program
stops at the address in question.

To use it, you must force the USB/RS485 conventethe COM 8of the PC.

For the wiring of the Pod, see the product datashee
The energy use of the Pods on stand-by varies betd@ and 40 pA depending on the Pod's settings.
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PONSEL provide you a PC software in order to hap yn the communication between the sensor and sysiem.
You can download this software from our webgitew.ponsel-web.com
During the installation, an internet connectionlddue needed.
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Fig 2. Software to test the communication with tdeital sensors.

Remargue 1 :You must install the driver of the CD

Remargue 2 :You have to enter the COM where is connected B488 / USB converter. You can find the COM in
your computer Configuration\System\materia\Com Bigament\Com.
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Hereunder an example of configuration to obtaineasare of 4 parameters from a Optical DO senstnip, 2: DO
%sat; 3 : DO mg/L; 4 : DO ppm.

1- first at all, order to write a measure to the adgi@<0001 (press “Ecriture de Départ”)

2- read the value (press “Lecture des données”)
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Fig 3. Example of configuration

Very important remark : The system is able to manage 230 sensors anudiit take time. So it is very important to
wait for 500 ms between a writing and a readingrater to have all data.
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1.5 Modbus error messages:

Note: The time between the end of the master framegtandtart of slave frame is supplied by the Modimatocol. It is

3.5 times the transmission time for 1 bit (i.e. 3&Afor 9600 bauds).

- For the error codes, use:

0 When the pod returns the error code “FF”. Thei@é®mmunication problem.

0 When the pod returns the error code “01”. The fiamctode is not recognized by the Pod.

0 When the pod returns the error code “02”. The asklig not valid.

0 When the pod returns the error code “03". The fataat is incorrect.
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2  Modbus communication sequence and frame:

* 15: Configuration the measurement type.

*60: Compensate by one or more external parametersgfifitred, depending on the measurement configujation

*7/0: Order for launching a given measurement.

* 80: Read measurement(s) status(es) (measurement neadgrogress) and request for one or more measmesn
*100:Read of calibration statuses for the current catibn or calibration 1 to 10 or the temporary aaltwn for given

parameters or coefficients.
* 110:Write the averaging value for the measurements.
*120:Return to default parameters for given coefficients
* 160:Write an external compensation.
*170:Calculate a given calibration point.

*180: Special case of a calibration, offset of ORP, rettm forced electronic zeroing of ORP.
*190: Special case of the calibration point, offset off)Request calculate the calibration coefficiertt amremove

forcing of electronic zeroing.
*210:Validate calibration coefficients.
* 230:Fill out the list of “temporary coefficients to ised for the measurement”.
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2.1 Sequence and frame for measurement requests® 15, ° 60, e 70, e 80, 100

IMPORTANT: Never communicate with a Pod between the stasisorement order (cor/ 0) and the read measurement
request (com 80) to avoid disrupting measurement.

To request a measurement the master must perfothe anost, the following communication sequences, * 60, 70,
*80,+100.
The master returns con®O only if the measurement must be compensated bytanal parameter for the Pod.

The master returns coml.5 only if the configuration of the measurement mwstindified, otherwise the Pod retains the
old set-up.

*15 @ de 0x00A5 a 0x00A9 The Master l PODS

A 4

Write configuration of the type of measurement{(ginp. param. 1
param. 2, etc.)

Verification of communication OK. + The POD confirms reception.

*60 : @ de 0x005D a 0x0063

Write appropriate offset value (temperature, offse? or 3).
IMPORTANT: the value must imperatively be in °C.

The Master l PODS

A 4

Verification of a communication OK. k The POD confirms reception.

¢ /0 : @ 0x0001

The Master l PODS

Order for launching a given measurement. >

The Pod activates the desired measurements and t
i measurement status changes to “measurement in
i progress”.

Verification of communication OK.
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The master waits for the minimum time set for afitag the measurements (value entered by the Pedyiedbus
memory plane). It then passes to sté&).

The Master PODS
*80: @ de 0x0064 a 0x0068 l

Read statuses of the measurement(s). >

Verification of communication OK. i
The master checks that the status of the measutésnam longer
on “measurement in progress”.

The POD returns the statuses.
The POD confirms reception.

The Mast PODS
¢ 100 @ de 0x0053 a 0x005B o+ l

Read the measurement(s).

A 4

The POD returns the measurements.

The POD confirms reception.

Verification of communication OK.

Note The master must not switch off the PODS aftelifigagiven the order to start a measurement.
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2.2 Frame for configuring measurement averaging® 110

The temperature is NEVER averaged. The averagihgeva incorporated for parameters 1, 2, 3 and 4.

Information:

When the master returns an order to write the gwegavalue, the Pod reinitializes the averaging.
However, when the power supply is cut, the Pods#we values to calculate the averaging.

110 :: @ 0x00AA

The Master l PODS

i Write the averaging value.

[
»

Verification of communication OK.

JF The POD confirms reception.
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2.3 Frame for returning to the default coefficient: ® 120

) The Master PODS
¢120 :: @ 0x00AA
Write notification of return to default coefficienfor given >
i parameters. The Pod resets the default coefficients for thérees

parameter.
Verification of communication OK.

A

The Pod replaces the name and date by those in the
DEFAULT calibration.

The POD confirms reception.
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2.4 Calibration request:

General:
For full calibration or calibration of a single dfieient, the coefficient(s) to be modified are pprocessed by the Pod

when the master sends the name of the operatadharthte in the Temporary calibration

Advice: when the master wants to conduct a calibrafanee averaging via com110.

Note Ponsel can supply certain calibration solutions.

Temperature calibration: 0.00°C: this corresponds to information suppliedhsy
1% step: Calculate offset operator.
Sensor fully immersed in an ice/water bath. 0M2°C: this corresponds to information returnedhzy
230 with the value set to ‘0’ Pod.
Calibration standard value: 0.00 °C
Measurement: 0.12 °C

*60,¢70,°80,+100 looped, to refresh the measurement.

When the operator validates this step70

Temperature calibration:
2" step: Calculate gradient
Sensor fully immersed in a bath heated at 25°C for
example.

230, setting the coefficient for the temperaturfsedifto

‘1.
Calibration standard value: 25.00°C
Measurement: 22.48°C

*60,¢70,°80,+100 looped, to refresh the measurement.

When the operator validates this step70

Temperature calibration:
Validation of entire calibration

Operator's name: | J. Doe
Date: 01/10/08

Validation by the operator:210,+230 with the value set

to ‘0"

Or Cancellation of the entire calibration by theeyior:
230 with the value set to ‘0’
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ODO calibration:
1% step: Calculate offset
Place the sensor in an aqueous solution of 2% sodiu
sulfite at ambient temperature.
230 with the value set to ‘0’

Calibration standard value: 0.00%
Measurement: 0.12%
*60,°70,+80,+100 looped, to refresh the measurement.

When the operator validates this step70

ODO calibration:
2" step: Calculate gradient
Place the sensor in 100% saturated air.

230, setting the coefficient for the ODO offsetlb
Calibration standard value: 100.00%
Measurement: 102.48%
*60,¢70,°80,+100 looped, to refresh the measurement.

When the operator validates this step70

ODO calibration:
Validation of entire calibration

Operator’'s name: | J. Doe
Date: 01/10/08

Validation by the operator:210,+230 with the value set

to ‘0.

Or Cancellation of the entire calibration by thegior:
230 with the value set to ‘0.

0.00: this corresponds to information supplied ey t
operator.

0.12: this corresponds to information returnedhsy t
Pod.

Note The master does not return the calibration stahdalue,
so the value is necessarily set at 0.00%.

Note The master does not return the calibration stahdalue,
so the value is necessarily set at 100.00%.
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Choose the range to be calibrated from the 4 alail@nges, designated CgGamme.

Turbidity calibration:
1% step: Calculate offset
Place the sensor in demineralized water.

230 with the value set to ‘0’
Calibration standard value: 0.00 NTU
Measurement: 0.12 NTU

*60,¢70,+80,+100 looped, to refresh the measurement.

When the operator validates this step70 with the
calibration standard value for the range chosetthi®r
measurement.

Turbidity calibration:
2" step: Calculate gradient
Place the sensor in a formazine calibration safutio

230, setting the coefficient for the turbidity adtgo ‘1’
in the appropriate range.

Calibration standard value: 100.00 NTU
Measurement: 102.48 NTU
*60,°70,°80,+100 looped, to refresh the measurement.

When the operator validates this step70 with the
calibration standard value for the range chosethier
measurement.

Turbidity calibration:
Validation of entire calibration

Operator's name: | J. Doe
Date: 01/10/08

Validation by the operator:210,+230 with the value set

to ‘0"

Or Cancellation of the entire calibration by theeyior:
230 with the value set to ‘0’.

0.00: this corresponds to information supplied ey t

operator.

0.12: this corresponds to information returnedhsy t

Pod.

For this step, 1 range is calibrated.

Carry out this operation for each range to be catiédul

(a maximum of 4 times).

For the gradient, use a calibration standard dudehe
range chosen for the measurement.
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Choose the range to be calibrated from the 4 alail@nges, designated CgGamme.

Conductivity calibration:
1% step: Calculate offset
Place the sensor in the open air.
230 with the value set to ‘0’

Calibration standard value: 0.00 uS/cm
Measurement: 0.12 uS/cm

*60,¢70,+80,+100 looped, to refresh the measurement.

When the operator validates this step70 with the
calibration standard value for the range chosetthi®r
measurement.

Conductivity calibration:
2"% step: Calculate gradient
Place the sensor in a calibration solution.

230, setting the coefficient for the conductivityset to
‘1’ in the appropriate range.

Calibration standard value: 84.00 uS/cm
Measurement: 86.48 uS/cm

*60,°70,°80,+100 looped, to refresh the measurement.

When the operator validates this step70 with the
calibration standard value for the range chosethier
measurement.

Conductivity calibration:
Validation of entire calibration

Operator's name: | J. Doe
Date: 01/10/08

Validation by the operator:210,+230 with the value set

to ‘0"

Or Cancellation of the entire calibration by theeyior:
230 with the value set to ‘0’.

0.00: this corresponds to information supplied ey t
operator.

0.12: this corresponds to information returnedhsy t
Pod.

For this step, 1 range is calibrated.

Carry out this operation for each range to be catiédul
(a maximum of 4 times).

For the gradient, use a calibration standard dudehe
range chosen for the measurement.

Note The salt content and TDS are not calibrated.
Instead, these parameters are deducted from tliictivity
measurement.
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2.4.5 Example sequence for pH. calibration:
pH calibration: 0.00: this corresponds to information supplied sy t
1% step: Calculate offset operator.
Place the sensor in a calibration standard withl @f7. 0.12: this corresponds to information returnedhsy t
230 with the value set to ‘0’ Pod.
Calibration standard value: 7.00 pH
Measurement: 7.12 pH
*60,¢70,+80,+100 looped, to refresh the measurement.
When the operator validates this step70.
. pH calibration:
ni . H
2" step: Calculate gradient Note: The calibration standards pH4, pH9 and pH10 can

Place the sensor in a calibration standard witH @fp4 be used.
(for example).
230, setting the coefficient for the pH offset 10, *

Calibration standard value: 4.00 pH
Measurement: 4.48 pH
*60,°70,°80,+100 looped, to refresh the measurement.

When the operator validates this step70

pH calibration:
Validation of entire calibration

Operator's name: | J. Doe
Date: 01/10/08

Validation by the operator:210,+230 with the value set

to ‘0"

Or Cancellation of the entire calibration by theegyior:
230 with the value set to ‘0.
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ORP calibration:
1% step: Calculate offset
AUTOMATIC ZEROING
230 with the value set to ‘0’
180 (activation of automatic zeroing).

Measurement: 2.12 mV
*60,¢70,°80,+100 looped, to refresh the measurement.

When the operator validates this step20.

ORP calibration:
2" step: Calculate gradient
Place the sensor in a 240 mV calibration standard (
example).
230, setting the coefficient for the Redox offsetlt.

Calibration standard value: 240 mV
Measurement: 246 mV
*60,°70,+80,+100 looped, to refresh the measurement.

When the operator validates this step70

ORP calibration:
Validation of entire calibration

Operator’'s name: | J. Doe
Date: 01/10/08

Validation by the operator:210,+230 with the value set

to ‘0.

Or Cancellation of the entire calibration by thegior:
230 with the value set to ‘0’

0.00: this corresponds to information supplied ey t

operator.

0.12: this corresponds to information returnedhsy t

Pod.

The sensor can be placed in the open air sincReldex

offset is conducted electronically.
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This communication is used by the master whenatiedo validate a calibration point. The Pod cotslaalculation of
the calibration coefficient. This calculation isrfmemed when the master writes “calibration staddét in the memory box for
the value of the solution in which the Pod is pthdeor the calculation, the Pod retrieves therdasasurement point.

«170 The Master l PODS

Writing in “write calibration standard X”.

v

The Pod calculates the calibration point usingvtilae of
the calibration standard, the last measurement rmiade

Verification of communication OK.

The Pod updates the calibration status.

: JF files the result in the appropriate coefficient.
The POD confirms reception.

“Calibration standard X” depends on the calibratmint performed by the operator (either calibnatioof the
temperature, calibration 2 for the temperaturesatibration 1, or calibration 2, etc. up to caliiva 16).
The description of each calibration standard isgiheged in the Modbus memory plane.
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Special case of the ORP offset:

For the Redox offset “calibration standard 3”, thaster must send conl.80. The sensor can be placed in the open air

since the offset is conducted electronically.

PODS

¢180 The Master l

Writing of the value 0x01 in “calibration stand&@U(see the

i Modbus mmorv plane!

Verification of communication OK.

A 4

The Pod electronically zeroes the Redox.
The POD confirms reception.

Communicatiorr 190is used by the master to validate the ORP offset) the pod starts calculation of the offset. ther

calculation, the Pod retrieves the last measurepant.

«190 Thel\/l—asteri

Writing of the value 0x02 in “calibration stand&t(see the Modbus

PODS

memory plane).

> The Pod calculates the calibration coefficient gsin
the last measurement made, the calibration standar
value (‘=0’) and files the result in the appropeiat
coefficient.

Verification of communication OK. Jﬂ

The POD removes electronic zeroing of the Redox.

The POD confirms reception.

)
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Calibration of one or more coefficients is valicthtey the Pod when the master sends this commumicsaignal ¢ 210).

Important If the master does not send this frame (aAd0is set to the value 0x0000), then the calibratidhnet be
taken into account when the master requests a mezasat.

210 The vaster |

Writing of the operator’'s name + the date at thsitgm for the

desired parameter, in “temporary calibration” (@nfirOX027E to
0x02C86).

Verification of communication OK.

PODS

A 4

The POD validates the coefficients calculated
previously.

The POD confirms reception.

Activating a given coefficient in this list enablég® POD to return the measurement not with theection coefficient
from the current calibration, but the one from timperature calibration coefficient.

is zeroed.

«230

IMPORTANT : when the operator exits the calibration menwdaycelling the previous actions, each coefficiarthi list

PODS

The Master l

Fill out the list of “temporary coefficients to lsed for the
measurement”. (@ 0x014C)

Verification of communication OK.

A 4

The POD confirms reception.
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3 Modbus communication frame example:
3.1 Apply the 11 address (0x0B) to all the PODS connesdt:
Emission frame:
POD address| Function code Register address (sebudogRegistry value CRC 16
memory plane)
0x00 0x06 0x00 | OxA3 0x00 | 0x0B 0x39 | OxFE
Reception frame: none (with the 0 address, no Bplies).
3.2 Start a measurement order for all parameters on alPODS with the 11 address:
Emission frame:
Anuf. =K = HEREHIE, “BH. T1gr4 ..
[ 11 b | Id " 1ot hil= If 1 (-
Reception frame:
Anuf. =K = HEREHIE, “BH. T1gr4 ..
[ 11 b | Id " 1ot hil= If 1 (-
3.3 Read the status of the measurement from PODS witliné 11 address:
Emission frame:
Anuf. =K = HEREHIE, A T 11 ..
[ Iy ™ | I 1ot | Ir- (A |
Reception frame:
AN =R i TULE S 131 M.
[ Ie ™ | Il Il " I

Registry value: StmT: 0 (measurement OK)
Stm1l: 4 (measurement impossible, out of specifina)
Stm2: 4 (measurement impossible, out of specifina)
Stm3: 4 (measurement impossible, out of specifina)
Stm4: 4 (measurement impossible, out of specifina)
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3.4 Read the temperature measurement for PODS with th&l address:
Emission frame:
Anuf. =K = HEREHIE, A T 11 ..
[ 5 Ie ™ [ (LT 1ot [ I I
Reception frame:
Sunf. ::-.ll-:':l:ul L fiReTA i D “BH. T1gdr4 oA LI
[ 3 I ™ u " " L+ I3 4] I -

Registry value: 25.86842°C

NEOTEK-PONSEL - 18 ZA de Pen mané « 56520 GUIDEL, France




