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1. Introduction

This manual describes the OperationalUnit. Thi$ omist be used in combination with a
DataAquisitionUnit. The OperationalUnit forms theegentation layer and human
interface of a DepthCalibrator setup. The calcdlatglues are presented and interacted in
a graphical way by means of a graphical displayakdyboard.

For information on how to setup both units, chdek DepthCalibrator manual.

This manual has been written on the V2.4 firmwarthe device.

2. Out of the box

2.1. Content
On delivery the Operation Unit is equipped with tbkkowing things.

* Power cable

» Charging cable

» Carrying bag

* Antenna with straight and angled connector
* This manual

2.2. Note

The devices might not be fully charged on delivengke sure to charge it before first
time use.

3. Identifying parts
3.1. Unit

3.1.1. Connectors
The unit has 3 connectors.

* A TNC radio antenna connector, located on the right
* A 3 pole male main supply input connector, locaiedhe left.
* A 2 pole female charge output connector, locatetherieft.

The accompanying antennas and cables can’t belatieged and have pole protection
SO No wrong connection can be made.

3.1.2. Protection cover

The unit has a transparent protection cover toeptaigainst water and dust.
An accompanying key makes it possible lock the cove

Operation Unit — V1.0 P 4/20
www.mgl-fech.com



— I MGB-TECH
3.2. Front panel

1 Intensity control:
Changes the intensity of the backlight when lit.
2 Contrast control
Changes the contrast of the display to ensuregertadability
3 Display
4 Context sensitive function keys
Depending on the context these keys can perfoffiereint functions
5 Rotary key
Permits to change values.
6 Power on button
Power up or down the device. Holds a LED to intdiche charging state the unit is in.

Operation Unit — V1.0 P 5/20
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4. Settings and formulas

In order to give some insight in how the settingswsed to calculate the depth, a generic
depth calculation formula is given and all the pastplained.

4.1. Formula

MeasuredDepth = (WaterSensorPressure * WaterDgnsity
(AthmosphericSensorPressure)

TrueDepth = MeasuredDepth + SensorPosition

4.2. Settings

Athmospheric
SensorPressure

MeasuredDepth
TrueDepth

|

WaterSensorPressure A

4

SensorPosition
A A

4.2.1. WaterDensity

The pressure of water on a certain depth will \idiegending on the waterdensity.
For this reason, the water density should be ethtswerectly as it will affect the
calculated depth.

4.2.2. SensorPosition

Since the sensor can be mounted with an offsétet@¢tual depth that has to be
measured, the SensorPosition can be entered.

Once the sensor’s depth (MeasuredDepth) has bémnatad the SensorPosition
value is added in order to get the TrueDepth.

Operation Unit — V1.0 P 6/20
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5. Operating

Operating the DepthCalibrator is kept as intuitigegpossible. In this chapter we give an
overview of all possible screens, identifying akir relevant areas and how they should
be used and navigated.

5.1. Starting up

5.1.1.  Start up screen

WA WL MBEE-TECH.COM

On start up, a splash screen with our company ileghown, this enables the device
to perform all start up routine checks and settings

Operation Unit — V1.0 P 7/20
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5.1.2.  Screen layout

Hatey dens.: 1.888 ton'm3
Pos. offset B.8m
Atrmosph.: 1823.67mBar

MO: 472 :49 HMed 16 Max» 2HH85

1: page tab area

2: status indicator area

3: key area

4: page contents area

5: current time and date area

5.2. Status indicators

There are two status indicators, both are locatede upper right corner. The indicators
are preceded with a letter (L and R). The firsivpdes information about the local
device, the latter about the remote device.

The following icons are possible:

5.2.1.  Battery indicator

]

Shows the contents of the battery for both thelland remote unit.
When the indicator is nearly empty note that thea®ing energy of the battery will
drop fast.

52.2. Net indicator

)

Only the local indicator can show this symbol.ithgly indicates that the device is
connected to a mains supply.

Operation Unit — V1.0 P 8/20
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5.2.3. Connection indicator

S

When shown there is either no connection preseatiad one. Even though both,
local and remote can show this symbol it shouldenev only exceptionally occur at
the local side. If it does occur at the local digere is either something wrong with
the battery guard processor or the communicatibfesaowards it. Do not try to fix
this yourself but turn it in for repair.

For the remote side this isn’'t an exceptional syidthough not preffered for
proper operation while calibrating. Read the wgsleonnection chapter for more
information.

5.3. Pages and pagetabs

To manage all the contents manageable and intuwigenave chosen to make use of
pages. In the upper left corner two page tabsle@1s, monitor and settings. The tabs
will indicate in which page you are at the moment.

To switch between the pages use the “Menu” kehenkey area.

Note: if you are in the “Settings” page and donisp any key, control and view will be
automatically changed to the “Monitor” page, tlusassure using the calibrator is
possible if a user accidentally enters the “Sesfifzage, but doesn’t know what to do
next.

5.4. Context sensitive keys

On the right side of the screen the key area @témk The unit has 4 general purpose
keys and one rotary key. The key area indicates funation is bound to each key at
every time.

These keys are called context sensitive sincewhiéget different functions depending
on the page or mode the user is in.

On the “Monitor” page only calculated data is shomirich can’t be manipulated by the
user directly, that way almost none of the keysehamwunction in that page. Only the
upper key makes it possible to switch between psaigee it has the “Menu” function
bound to it.
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5.5. Monitor page

The monitor page is the default page, it simplywshall calculated data which is from
interest while performing calibration tasks. To makfurther separation of data the
default page is separated into a main area andbesraub area.

55.1. Main area

This area is the most important during operatich glrows the information of main
interest, the depth. Since the whole setup is ltutze the depth accurately this data
is shown with a larger font to make it easily vigsib

Note: In situations where there is no receptioawvan no connection with the
remote unit, a warning “Communication lost!” togethwvith an enlarged connection
problem icon will be shown instead of any depthueal

5.5.2. Sub area

Three values are shown into this area with a smizifd.
Water density, position offset and atmospheric gures
Take a look at the settings chapter for more infdrom.

5.6. Setting page

In this page all possible user definable settiragstze set. Each subsection will give a
brief description of the setting with it's purpcaed how it can be changed.

The first subsection will describe how to navigagédween the different settings within
this page.

[ Manitor |[Settings |L (] —

1.Current selected setting
2.Settings selection area
3.Setting content area

Operation Unit — V1.0 P 10/20
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5.6.1.  Navigation

In the settings page the content sensitive keys bained the 3 extra functions:
UP, DOWN and ENTER, all indicated in the same mamsecommonly found on
modern keyboard layouts.

With the up and down key a setting can be seledtied . settings selection area
indicates all the possibilities. The selected sgtwill be indicated by inverting the
text in the selection area and the name will bengkd in the name field. Contents in
the content field will at all times reflect the sefled setting.

Every setting’s values can be changed by rotatiegdtary key and are restrained

by limits, restricting the user only to insert ¥atiumbers.

In the content area, the field currently in setattinode is indicated by repeatedly

underlining it. To enter a setting and possiblyngethe field the user has to press
the enter button.

Tiny arrows on top and bottom of the settings s&lacarea indicate whether user
can scroll any further up or down.

Note: always press the enter button when the redwialue for the setting is

reached, only then it will be stored and used. @iiywing changes when enter is
pushed will eliminate entries by mistake.

5.6.2. Time and date

[ Monitor |[Settinas |Lmmm] ] —]
TIME AaND DATE Menu
B9 : dd: 36

16 Mar PEES

L

89:44: 36 Hed 16 Har 2885

Time and date can be set in this area. Changesawi# immediate effect.
Note that in order to change between the fieldstiter button should be pushed.

Operation Unit — V1.0 P 11/20
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5.6.3. Calibrate

[ Monitor ||Settings | L F a—"

CALIBRATE EEEZ]
TIME AHD DATE Enter + I
calikbration
Wwizard® ¥ I
HO
[—1

Hed 16 Har 2885

No actually setting can immediately be set in #isa. The selection makes it
possible for the user to start the calibration wdz&imply rotate the rotary key until
YES is selected and push the enter button.

Information about the calibration wizard can berfdun it's respective section.

5.6.4. Water density

(Manitor ||Settings |L{E ] —]
P — |

E aHO DATE Enter water
IERATE dens1ty.

1.8880 ton<m3

TIM
CAL

T

EHSORE PO
ILTER TI

b

=ITIOH
ME CST

L

B9:45:57 Hed 16 Har 28685

Check the settings section in this manual to finttbe purpose of this setting.
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5.6.5. Sensor range

[ Monitor ||Settings | L F a—"

FILTEE TIME CST

SENSORE EANGE E
TIME aHD DATE Enter sensor +
CAL IEEATE FAnQE . :
WATEE OEHZITY
4.88 bar & I
[—]

89:46:21 Hed 16 Har 2885

This setting has in the current setup no impadhercalculated depth.
Users shouldn’t bother about this value, as anywatk.
As this setting is deprecated this might be remorddture versions..

5.6.6.  Sensor position

_ [ Mo i ok " Settinas ]'—4_| Ry __|

iy i

w

SENSOR POSITION EEEE]

TIME AMDO DATE Enter off=zet +

CALIERATE :I

WATER DEHSITY =ENSOr FOs.

SEMSOR RAHGE B.688 m T
[—]

89 : 46 : 48 Hed 16 Har 28685

Check the settings section in this manual to éatthe purpose of this setting.

Operation Unit — V1.0 P 13/20
www.mgl-fech.com



—JMGB-TECH

5.6.7. Filter time constant

[ Monitor ||Settings | L F a—"

FILTER TIME CST M

CAlL IBRATE Enter filter
WATER DEHSITY '

EPMERE BOHCE time constant
SEMSOFE POSITION -

L

89:46:59 Hed 16 Har 2885

Data received over the wireless link can be uséh eifferent averaging filters, with
different depth. User can choose between 3 possbills, 5s, 10s.

For example when the 5s filter has been chosea,rdatived over the wireless link
will be averaged over 5 seconds before it's usdétierdepth calculation.

5.6.8.  Factory settings

[ Mo i ok " Settinas ]'—4_| F o -
FACTORY SETTIHGS

SEMS0OR FOSITION factord
FILTEF TIME C=T settinas?

aﬁgﬂg??FQQMInmﬂﬂ TES

89:47:13 Hed 16 Har 28685

e

Feturn to

L

A simple YES/NO question makes it possible to rédsetDepthCalibrator.
After pushing the enter button when YES is seledteel DepthCalibrator will be

reset as if it just left the factory.
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5.6.9.  About...

_ [ Manitor |[Settings L] Fi I—

ABOUT . ..

Llar=ion:
Lz .4

U =TlN

L

89:47: 36 Hed 16 Mar 2885

Actually there is no setting in this area, butlibas the user to check which
firmware version the DepthCalibrator is using foe tnoment. When in trouble the
user can be asked to check this version.
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5.7. Calibration wizard

To make the user interface as intuitive and eappasible, it has been provided with
an easy calibration wizard. A user can enter gugh the settings page.

When activated the wizard will take the user thtoagcouple of pages, telling him
what to do and what is happening.

Calibration is the process where the pressure legtwee water sensor and the
atmospheric sensor are equalised.

Note that in order to have the best result, théb@lonUnit should be in the eventual
operation place, and the pressure sensor shoutveeed just above the water
surface, before calibration is started.

5.7.1. Introduction (Pagel)

Monitor |[Settings L] Fi I—

[Calibration wizard FP1/4

This wizard will auide 9Qou
throuah calibration paoes.

E=c

Leave the wizard if 9ou don't
want to calikbrate the dewvice.

ﬁ\lHLHU

Esc: leave the wizard
Enter: rext paae
"@9:48: 31 Hed 16 Har 2085

The introduction page gives a short descriptiowloét the wizard does, it's main
purpose is to give the user the chance to leavia &g entered by mistake.

Operation Unit — V1.0 P 16/20
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5.7.2. Explanation (Page2)

[ Monitor ||Settings | L F a—"

[Calibration wizard Pa/4

Flease lift the pressure
sensor out of the water and
prress enter to continue.

E=c

Leave the wizard 1f 9ou don't
want to calikbrate the dewvice.

ﬁ\lHLHU

E=sc: leave the wizard
Enter: calibrate
"B9:48: 42 Hed 16 Har 2885

To remind the user how calibration is supposecetddne, this page tells the user to
make sure the water sensor is out of the water.

5.7.3. Progress (Page3)

[Mnnltnr "Sett1ﬁ95]L4 E— - — |

Calibration wizard P3/4

Calibratina...

E=c

Proaress: SH

ﬁ\lHLHU

Esc: stop & cancel calikbration

B9:49:11 Hed 16 Har 28685

Indication of the progress is shown in this padee mormal process takes about 10
seconds to complete.

Operation Unit — V1.0 P 17/20
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5.7.4. Result (Page4)

[ Monitor |[Settings || {—| ] —]

Calibration wizard P4/4]

Calibration succeeded

E=c

Sensar: 1836 .13
Atmospheric: 1822 . 29mBar
Correction: 12.53mE

il

E=zc & Enter: cloze wizard

B0:50;:27 Hed 16 Har 2885

When calibration was successful the collected gasdown to the user.

Calibration is to equalize the measured pressuredasn the water sensor and the
atmospheric sensor. The correction value is shamwaedl. When the difference is too
much there must be something wrong, in that castacbthe dealer.

57.5. Errors

[ Monitor ][SettingleEH &
Calibration wizaprd 1ttt

Ho ?P poor commdnilcation with
real .

E=c

Fleaze check reel =status and
Ty asain.

L

E=sc % Enter: close wizard

89:51: 36 Hed 16 Har 28685

Whenever communication got lost while calibratihg error page will be displayed to the
user. This means that there is a bad wireless ctione Check the Wireless connection
section to see how troubleshooting can be done.

Note that when the calibration progress takes sogmitly longer than 10 seconds this
indicates already a poor connection.
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6. Wireless connection

6.1. Trouble shooting guidelines
Following guidelines give a base for troubleshaptivhenever a wireless link fails.

6.1.1.  Antenna connection
Check whether the antennas on both devices arby/fattached.

6.1.2.  Line of sight

Communications functions best when both devicege laaclear line of sight.
Too many obstacles might prohibit good functionifigy to reduce the amount
of surrounding metal in the communication path.

6.1.3.  Short range

When troubleshooting try to startup communicatio@ ias short range as
possible. Ideally with both the devices next toheather.

6.1.4. Restart

Shutdown both devices and plug them into their paupply. Restart the
devices.

When uncertain whether the devices were chargguepsg charge them for an
extended period.

6.1.5. Antenna alignment

In case of bad communication, try to align the an&s in the same direction.
In example, both vertical.

6.1.6. Interference

The radio connection works orfraguency of 869,525 MHz with abandwidth of
100kHz. When other devices are working in this frequency area problems might occur.
Note: some GSM providers work around this frequency, a cell phone close to the
receiver might mess up the connection.
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7. Power and charging

The operational unit can operate on mains supfilypagh the main purpose is to operate
it while working on the internal batteries. Whemnected to the mains supply this will be
indicated on the display.

7.1. Led indicator

The power led has following indications:

Off: The unit is off.

On: The unit is on and working.

Blinking: The unit is charging and on when the bnthas been pressed.

7.2. Charging

The operational unit is smart enough to manag®ws charging.

An internal A/D converter is constantly monitoritige battery state.

When necessary the unit will go into charging mageuntil the batteries are fully
charged again. The unit will activate a boost mad@matically when necessary.

7.3. Charge output
Additional this unit incorporates a charging outpatt. This port outputs a DC voltage
whenever the unit is connected to the device. alhdsvs easy charging of the combined

equipment. In a normal DepthCalibrator setup th&aBquisitionUnit can be charged by
using the accompanying cable.

8. Specifications

» Average charging time: 16 hours

* Average uptime: 10 hours without backlight
* Dimensions: w x h x d: 290 x 160 x 150mm
 Temperature Range: -20 to +60C

» Graphical display with intensity and contrast colstr
* Intuitive user interface

* Battery management system

* Charging output: 15VDC

* Input supply: 100-240VAC 50-60Hz

* Input data averaging: (1s, 5s, 10s)

* Frequency : 869,525 MHz

* Bandwidth : 100 kHz
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