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1 INTRODUCTION

1.1  Purpose of the document

This application note describes the needed actions when Technoton DUT-E 232 fuel level sensor is used with
Aplicom A9 NEX or A9 TRIX .

This document does not cover installation, calibration or configuration of the fuel level sensor.

1.2 Intended audience

To whom it may concern.



2 OVERVIEW

The DUT-E 232 fuel sensor (hereafter fuel sensor) is connected to COM1 port of Aplicom A9 NEX or TRIX
(hereafter A9).

Depending on the configuration of the fuel sensor it either sends automatically on set interval or as a response to
the request, fuel level related data to the serial interface. A9 then transmits this data to the server in D-protocol
snapshots event specific bytes.

In this document both operation modes are discussed.
Note: Similar functionality can be achieved also with other Aplicom A-series products (A11, A1 and A9 IPEX). Used

cablings and connections must be made according to each product. Configurator settings shown in this document
are made with A9 NEX/TRIX/IPEX configurator selection.



3 CONNECTION

3.1 Serial connection

DUT-E 232 serial port to A9 COM1 port connection.

DUT-E 232 interface cable D337056 A9 NEX Data cable open ends
PIN Signal Color PIN Signal Color
2 GND Brown 3 GND Green
3 RxD White 1 TxD White
4 TXD Red 2 RxD Brown

Please check the DUT-E 232 signals (pins and wire colors) from the documentation provided by the sensor
manufacturer.

3.2  Fuel sensor power supply

The fuel sensor supply voltage line VBAT shall be connected to same power supply with A9.



4 CONFIGURING AND CALIBRATING THE FUEL SENSOR

Follow the instructions in fuel sensor manufacturers documentation when installing, calibrating and configuring the
fuel sensor to your fuel tank.

4.1  Selecting the operation mode

The operation mode selection is done with fuel sensor manufacturer supplied PC software. Please refer to the user
instructions of the supplied software.

4.1.1 Automatic transmission mode

In automatic transmission mode the fuel sensor sends automatically, on the configured interval, the selected
measurement value to the serial connection.

4.1.1.1 Fuel sensor settings in automatic transmission mode

The following settings are tested to work with A9 and the A9 configuration example below is compatible with these
settings.

"Operation modes" settings:

£ service DUT-E v3.26 ? X
Wire cennection Connected W | COM S50 19200 bit/s @
Firmware version 4.8 Update firmware
Serial number 111016303915
Load profile Save profile | Print profile | %g 5 -
Passport
Authorization
Settings Fuel level filter time, 0..120 s 60
Calibration step=10 s 8
Operation modes . Fuel level before filtration (mm) 140.9
Thermal compensation
Output message .
Calibration table Fuel level after filtration (mm) 140.9
Interface
Diagnostics Message interval (sec) 20
Automatic transmission mode ASCII EXT -
Prefix [ DUT-E]|
Postfix [

Address (0..254) 15




"Output message":

4 Service DUT-E v.3.26
Wire connection Connected |7
Firmware version 4.8 Update firmware |
Serial number 111016303915
Load profile Save profile | Print profile |
Passport
Authorization
Settings
Calibration
Operation modes _
Thermal compensation " Level 0..1000 (standart units)
Output me
Calibration table
Interface © Level (mm)
Diagnostics
# Volume (L)
 Volume (%)
"Interface™:

4 Service DUT-E v.3.26

Wire connection Connected V| comso 19200 bit/s
Firmware version 4.8 Update firmware |

Serial number 111016303915

Load profile Save profile | Print profile |

Passport
Authorization
Settings
Calibration
Operation modes Com-port speed (bit/s) |19200 'l
Thermal compensation
QOutput message
Calibration table
Interface
Diagnostics




4.1.2 Command mode

In command mode the fuel sensor does not automatically send measurement values to A9, but it waits a request
and replies to that.

4.1.2.1 Fuel sensor settings in command mode

The following settings are tested to work with A9 and the A9 configuration example below is compatible with these
settings.

"Operation modes" settings:

4 Service DUT-E v.3.26 ? X

Wire connection Connected V| comso 19200 bit/s @
Firmware version 4.8 Update firmware |

Serial number 111016303915
Load profile Save profile | Print profile I
Passport
Authorization
Settings Fuel level filter time, 0..120 s l—
Calibration step=10 s °0
Operation modes . Fuel level before filtration (mm) 141.0
Thermal compensation
Qutput message .
Calibration table Fuel level after filtration {mm) 141.0
Interface
Diagnostics Message interval (sec) | 30
Automatic transmission mode I_ ,l
Prefic I DUT-E
Postfic | &#10;"
Address (0..254) I 15




"Interface":

4 Service DUT-E v.3.26

Wire connection

Operation modes
Thermal compensation
QOutput message
Calibration table

Diagnostics

Connected | comso 19200 bit/s
Firmware version 4.8 Update firmware |
Serial number 111016303915

Load profile Save profile | Print profile |
Passport
Authorization
Settings

Calibration

Com-port speed (bit/s)

|19200 'l




5 CONFIGURING A9

5.1 Automatic transmission mode

When the fuel sensor is configured to automatic transmission mode the A9 simply receives messages from the fuel
sensor and forwards the received messages to a server.

For that we need to have in A9 configuration:

- suitable D-protocol transport with the event specific bytes field selected,
- send snapshot action which uses that transport,

- data event which receives the data from serial port

- correctly configured COM1

5.1.1 Transport

The event specific additional bytes shall be selected. The other fields are up to the additional functional
requirements set to the configuration.

3 Aplicom A-series SW Configurator - O X
File Log Tools Help Aplicom
[ Devicelist | Configuration list | Advanced - DUT-E-232-test0.0.1 | Advanced - a9nexDefaultConfig 1.0.2
Al
General i
TS E::: | Transport: DTCP
AIMER Y0 conny TCTCP || connection lgprs-tcp v
AQ TRIX Connections :
AQ IPEX DICP i =
Transports i Formatter |D protocol (binary) | - |
AL (INTVETS . Destination Address
Scheduled 1:
A9 ot s Read from variable % [tcpAddr |
Geofences
Actions T |1 |
A MAX Event handlers | finanty
A1 MAX-RDL CAN interface 1 §§ Queue Size |1 0 messages
Tachograph Non-volatile
Command listeneridebug :
A1TRAX interface B [] Allow concatenation of g
EOIENTEARE Select fields to include in snapshots sent using this transport
Flags
CUSTOM v| Fi
i Cold chain temp. : Field selector (recommended) (3 bytes)
option i Snapshot recording time {4 bytes)
SR L ' GPS: validity, latitude, longitude, time, satellite count (14 bytes)

GPS: speed, max speed, heading (3 bytes)
[] AD values (2 bytes)

Digital input and output states (2 bytes)
Trip 1 value (4 bytes)

[] Trip 2 value (4 bytes)

[_] iButton ID (6 bytes)

[] 3PAD state (1 byte)

[] GPS: altitude (2 bytes)

[Event specific additional bytes (0 or more bytes)
Snapshot counter (2 bytes)

[] Flag states (& bytes)

[_] Power supply voltages (4 bytes)

Create

gelame [_] Pulse counter 1 values (6 bytes)

Remove [] Pulse counter 2 values (6 bytes)

Duplicate [] Cell ID information (& bytes)

| < Back || Hext > | | Validate || Save || Save and Close || Close without saving




Send snapshot action

Send a snapshot action which uses the above configured DTCP transport sends a snapshot to the server.

n Aplicom A-series SW Configurator

— O X
File Log Tools Help Aplicom
[ Device list | Configuration list | Advanced - DUT-E-232-test 0.0.1 |
A1
General R .
P 325““’5‘"" |Action: sendSnapshot
A9 NEX IO config conf :| Action type |Send snapshot | . |
A9 TRIX Connections bR : =
A9 IPEX Transports ik Action delay |0 | milliseconds
Alarms (timers) SetlLedGreen Parameters for Send snapshot
A9 SRR E A SetledRed . Transport ID 1 | DTCP | e |
Geofences logCom1DataRecel|
Actions | Transportinz | v
A1 MAX Event handlers :
A1 MAX-RDL CAN interface 1 Bypass messaging (always immediate sending, message is never stored)
Tachograph | Bypass |Disabie{| | - |
Command listener/debug i
BEIHAS interface :_
Garmin interface ;| This action is assigned to following event handlers
CUSTOM AAE §| |startup
SW Cold chain temp. :| |lgnon
option §§ ignoff
RDL Tacho DL i| [input2Cnanged
‘| |DUTE-data
1] I [ T» ;
Duplicat
€ AT 1 D
| < Back || Hext = | | Validate || Save || Save and Close || Close without saving |




5.1.2 Data Event handler

The data event handler is triggered when data is received from the fuel sensor. The event handler then uses send
snapshot action to send the received data to server.

In this example is used the above configured DUT-E prefix (see 4.1.1.1) as a filter for the data event.



5.1.3 Serial port configuration

Data only operation mode is used so any received data generates a DATA_EVENT. Baud rate is set to fit with the
fuel sensor settings.



5.2 Command mode

When configured to the command mode the fuel sensor does not automatically send any measurement data to A9
but it only responds to the commands sent to it. Please find the complete command set in fuel sensor
manufacturers documentation. In this example is used the "Reading of the filtered parameters” command for
requesting measurement data from the fuel sensor.

In addition to automatic mode operation we need an alarm which sets the command sending interval, a send data

action that defines the command and sends it to serial port plus an event handler which the alarm triggers to send
the command to fuel sensor by using the send data action.

5.2.1 Analarm

In this example is used a 60s alarm (timer) to trigger command sending.



5.2.2 IGN ON event handler

The alarm is activated (with an activate alarm action as usually) in IGN_ON event handler and it runs after that untill
the A9 device powers down.



5.2.3 Send data action

The send data action is used to send the predefined command "Reading of the filtered parameters" to the fuel
sensor.



5.2.4 Alarm active event handler

When the alarm active event handler is triggered by the active alarm, it uses the send data action to request data
from the fuel sensor. The fuel sensor response handling then follows the same path as the automatic mode
message handling, except that there is no "DUT-E" prefix in the received message, but the response message
starts with > character. The > character can be used as a filter in the data event handler.



5.2.5 Data event handler

The response message starts with > character which can be used a filter in the data event handler.



