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1 Introduction

TheuDL1 is a high accuracy, low cost data logger designed specifically for cathodic applications. The device is very
simple to use and has a large@at can locally verify the readinggwo models of theiDL1 are available

1 The Basic model has a 500,000 readings measurement meittoayconfigurable sample rate between 1 second
and 12 hours

1 The Advanced model has a 1,000,q@M000,000 for G2 hardware revisiordadings measurement memory,
internal GPS receiver, and a DC voltage waveform capture mode which samptesodit O times per second.

A long life rechargeable battery allewthe device tamperate fol6 monthsor capture 1,000,000 readings per battery
charge Theinternal GPS receivan the Advanced modgirovides an accurate time reference and sitelgeation
coordinates.Both the Basic and Advanced models are capable of measuring DC volts, AC volts and internal
temperature. Téa small physical sizand water resistarfhornrsubmersible) enclosure allow the device to be utilized

in a wide range of field environments including witliommon CP test stations he generation 2 (G2) advanced
model also supports interruption waveform tracking for impressecknt cathodic protection close interval survey
use.

This document details the configuration and operation ofiflel product.

Figure 1 uDL1 Micro Data Logger
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Figure 2uDL1 Installed In a Test Station
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2 General Safety Information

The following safety precautions must be reviewed to avoid injury and prevent damage to this product or any products
connected to it. To avoid potential hazards, use this product only as spelfifieel equipment is used in a manner
not specified by the manufacturer, the protection provided by the equipment may be impaired.

Only qualified personnel should perform service procedures.

While using this product, you may need to access other partamfes system. Read the safety sections of the other
componentdés manuals for warnings and cautions related f

To Avoid Fire or Personal Injury

1 Connect and Disconnect Properly.Do not connect or disconnect terminal wiring whie wires are connected
to a voltage source.

1 Observe All Terminal Ratings. To avoid fire or shock hazard, observe all ratings and markings on the product.
Consult the product manual for further ratings information before making connections to the.paluot use
an input marked with measurement category | for measurements within measurement categories II,Dib or IV.
not connectcategory llinputs directly tamaing a Class 2 CSA/UL transformerust be used for isolation

1 Do Not Operate Without Coves. Do not operate this product with covers or panels removed.

1 Avoid Exposed Circuitry. Do not touch exposed connections and components when power is present.

1 Do Not Operate With Suspected Failures.If you suspect there is damage to this product, hawspected by
qualified service personnel.

9 Only use Mobiltex approved cables and accessorieslse of unapproved cables and accessories may cause a
safety hazard for users.

Symbols and Terms

These terms may appear in thignual:

TERM MEANING
WARNING | Warning statements identify conditions or practices that could result in injury or loss of life.

CAUTION Caution statements identify conditions or practices that could result in damage to this produt
other property.
These terms may appear on greduct:

TERM MEANING
DANGER ‘ Danger indicates an injury hazard immediately accessible as you read the marking.
WARNING ‘ Warning indicates an injury hazard not immediately accessible as you read the marking.

CAUTION ‘ Caution indicates a hazard to property including the product.

The following symbols may appear on hr@duct:
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SYMBOL MEANING
CAUTION
Refer to Manual

—— ‘ DC Input
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3 uDL 1 Kit Contents

The Mobiltex part numbefor the BasicuDL1 kit is A20A03UDL01. A20A03UDLO02 is the part numbefor the
AdvanceduDL1 kit. Thefollowing items are included iaach kit

1. uDL1 Unit BasicA15000UDLO01 or Advanced A15000DL02)

Figure 3uDL1 Front View
2. uDL1 USB Cable (W1641BDL01)

Mobiltex P/N
W164IFUDLO1

Figure 4 uDL1 USB Cable
3. uDL1 Analog Cable\W16410UDL01)
4. ExtensionBanana Plug T&lip Adapters H27404UDL01/H27404UDLOR

mobiltex.com
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To Measurement Point
or

Extension Clip Wires To uDL1 Connector

Analog Cable
, Mobiltex P/N W16410UDLO1 —

Mobiltex P/N H27404UDL01

To Analog Cable Extension Clip Wires To Measurement
Point

Mobiltex P/N H27404UDL02

Figure 5 uDL1 Analog Cable andExtensionClip Adapters
5. ProgrammingApplication and Driver Media (CD or USB flash drive)

b

Figure 6 Programming Application and Driver USB Flash Drive

To usea PC to communicate witihe uDL1, you will require the media (CD or USB flash drive) that shipped with
theuDL1. The media contains drivers atite uDL1 configurationapplication. If you do not have the media, the

contents can be downloaded from the Mobiltex web site at the following :URL
https://www.mobiltex.com/dations/cathodieprotectionportableinstruments/cortatud|1/

mobiltex.com
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The following optional items are available separately:

1 uDLBT1 BluetoothProgrammer(A150603430), provides USB connection and Bluetooth capabilities for the
connected uDL1

ToPC To ubL1/2
Connector

Mobiltex P/N
A1506034301

uDL1/2 BLUETOOTH INTERFACE

CONTAINS
8 FCC 1D XPYNINABY IC 8585A~ NINABY
3 MADE IN CANADA
wmublLTEX DATALTD.

Figure 7uDLBT1 Programmer

1 uDLBT1 Bluetooth programmer Ki20A033430), comes with USB Power Bank 2600mAh, DC USB Vehicle
Charger, USA/Canada AOSB Wall Chargey USB flash drivewith software installatiorand aBlack Fabric
Case

1 Large Alligator Clips (H27400112BK/H27400112RD)

Large Alligator Clips

Mobiltex P/N H27400112BK Mobiltex P/N H27400112RD

Figure 8 Large Alligator Clips
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1 USA/Canada AC USB Wall Charger (P11606UDLO01)

1 DC USB Vehicle Charger (P11606UDL02)

Figure 9 USA/Canada ACUSB Wall Charger Figure 10 DC USB Vehicle Charger

1 Test Station Spacer Rings (Provide More Height Inside Standard Test Station)

H23510RMUO1 H23550RMUO01 H23530RMUO1 H23540RMUO1
(Black) (Green) (Orange) (Yellow)

Figure 11 Test Station Spacer Rings
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4 Configuration

4.1 Configuration Equipment Requirements
The following items wi be neededvhen configuring auDL1.
1 uDL1USB CableW164IRUDLO01)
1 ProgrammingApplication and DriveMedia (CD or USB flash drive)
A To usea PC to communicate with thDL1, you will require thenedia(CD or USB flash drive}hat
shipped with th&iDL1. Themediacontains drivers antheuDL1 configuratiorapplication. If you do nio

have themedia, the contentsan be downloaded from the Mobilteeb site at the following URL
https://www.mobiltex.com/solutions/cathoelicotectiorportableinstruments/cortakud|1/

I The installation media corites configuration applications for both the uDL1 and the uDL2.
1 Personal Computer (PC)
A The application software and drivers require that the PC be running Windows3d? BiBher for an
operating system.
A The PC must have an available USB port.

4.2 Software Installation

To install the configuration application and driver software, irntbennedia (CD or USB flash drivehat came with
the configuration interface into tlepropriatedriveor USB porton t he PC. I f Aautoruno
screen irFigure12 will appear.

I f Aautoruno i s not madiahade eeh copiedrto atldsad directory, tise WindowsdExplorerh e
to navigate to themedia drive or the directory containing the installation software. Doubliek on the
fuDLI NSTALLER. ex e 0 digogonlfkigurali2wibappear. T h e

m Mobiltex corTalk® uDL2 Configuration Application and Driver 1[

corlalk’

by”’ﬂll’ﬂ®
uDL1/2

Install uDL 1 Single Channel Data Logger Configuration Application

Install uDL2 Data Logger for CP Coupons Configuration Application

Install uDL1/2 USB Interface Drivers

Install Adobe Acrobat Reader XI

Exit

Figure 12 uDL 1/2 Installer Dialog

mobiltex.com
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4.2.1 Configuration Application Installation

Click on

uDlH Singfe IChasrteleDlath Logg€onfigurato n - Appl i cati ono

UDL1-MAN-001, 2.01

installer. A security warningdialog may appear. lick thefi R u lbution to continueThe following dialog should

now appear:

r 1
) uDL1 Configuration Application Iil_li:—hj

Setup Wizard

your computer.

WARNING: This computer program is protected by copuright law and international treaties.

or criminal penalties, and will be prozecuted ta the maximum extent possible under the: law.

Welcome to the uDL1 Configuration Application corlalk’
v [GEITEY”

The inztaller will guide you through the steps required to install WDL1 Configuration Application on

Unauthorized duplication or distibution of this program, or any portion of it, may result in severe civi

Figure 13uDL 1 Configuration Application Installation Dialog

button to

t o moyv e to

Follow the instructions presented in the installation screeng | i cki ng FfANext o
Some screens may pause for tens of seconds as the Windows installation procedure isgprddesginal screen
should show thdialogin Figure14. Click ACloseo to complete the i
rﬁ uDL1 Configuration Application l = &1
Installation Complete cor alk
= [ITOHITEY

uDL1 Configuration &pplication has been successfully installed.

Click "Close™ to exit.

Cancel < Back

Figure 14 uDL 1 Configuration Application Installation Complete

nst al

A shortcut to the configuration application and tH2L.1 manual are created in the Windows start menu under the

fiuDL1Co n f

JMOBILTEX)

mobiltex.com
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4.2.2 Driver Installation

To prevent potential hardware driver issues in Windows, do not attach theDL1 to the PC USB port before
installing the device drivers.

From the uDL I nstaller screen, cl i ckNotethattoinstaidrivess] | uDL 1/
you must be logged into the PC wi an account that has administrative privileges.The following screen should
display. Follow the installation instructions presented by the driver installer application.

x|
FTDI CDM drivers

Click 'Extract’ to unpack version 2.08.28 of FTDI's Windows
driver package and launch the installer.

www ftdichip.com

= Back Cancel

Figure 15 Driver Installation Screen

Once the driveinstaller completg, you may then plug in the uDItHrough the USB cable into an available USB port
onthe PC.

4.2.3 Adobe Acrobat ReaderXI

Adobe Acrobat Reader Xl is provided on the installation media to allow wviewfithe PDF version of the uDL1

manual. IfAcrobatReader is already installed on the PC, it is not necessanjristad it. To install Acrobat Reader,

click on the #fAlnstall Adobe Acrobat Reader Xl 0 button
provided by the Acrobat Readestallation application.

4.3 uDL1 Configuration and Extraction
91 Attach the supplied USB cable between the PC andihd.

9 Start theconfigurations o f t war e b wyDL& Configukatiom ghortzutin Vilindowsstart menuunder the
fuDLIConf i gur ati on . Afhefdllowing dcreem wibapgear! d e r

mobiltex.com
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[ Mobittex corTalk@® ubL1 Configuration Editor v1.1.6.0 ©2011-2018
File Communications Help

x|

—Configuration

rPeriodic Sampling Timng——————————————————————
I q hlo ml 1 & sampling Interval (1s - 12hrs)
Delayed Start Timing (v1.16+4)

’7 I o Acquistion Start Del

100 1s DC Sampling Delay (100 - 500 ms)
~DC sampling

lay (0-40320 mins)
[V Enabled @ v " A Units

AC Sampling
I 1 Scale Factor

™ Enabled ' v A Units
Il— Scale Factor

IU— Offset  Shunt Calc |

Motes

IU— Offset  Shunt Calc
|

D Waye Capture (Advanced Wnit Ol
I~ | Enable ™| Continuaus Capture

30 Repetition Interyal (1min - 720min)

60 Duration (s3 | 100 Rate (ms)

0 I 00ms Syme Offset (0-98ms)

GRS (Advanced Unit @nlyy
™| Require GPS Time Laock To Start Sampling
I™ | Disatle Long Term GRS Time Synchronization

Interruption Tracking (Advanced G2 Unit Only)
I” Enatle ™| @nfirst Cycle
I 1000 Off: Time (200-59500 ms) 100 Oni-=0FF Offset (ms)

I 9000 O Time (200-55500 ms) 100 Off-=0n Offset (ms)
I 10000 Cyele Time (me) 0 UTEC Offset (+/-5000ms)

Input Range Temperature Sampling
( CEE

£ Low(+f-150mVpeak) [ Enabled & =C
’7 @ utc

7 Med(+/-20Vpeak) Time Display
% High (+/-150Vpeak) ™ Enabled
Local

(

I~ Enable Minimurm EHPE Validstion For Position

8 i EHRE {m) | 5 EHPE Timeout {minj

r—Data Memory ruDL 1 Communications and Status
Mem Used | Factory
—Extraction Time Format Read Faults | _I Options
Extract To Master Data File |
C utc ; Detailed Status | =l
¥ Local (Mountsin Standard Time) Master Data File Split Utility |
Data Preview Charts I Firmiare I =
I Chart Title Defaults
DC | DC Wave | AC | Temperature All |

Read Config From File | Write Config To File

Read Config From uDL 1

DC Int. | AC Int. |

Read Master Data File

RebootuDL1 Write Config To uDL1

Figure 16 uDL1CONFIG Main Screen
4.3.1 uDL1 Communications and Status

4.3.1.1 Read Config From uDL1
The first step in configuring a device is to read in the current gsttiom the unit.

T Click o@onfig RreraubLl 0 . LimkhSt aft uso fi el d wild]l briefly sh¢
configuration parameters are read fromuipg.1.

T After the link status returns to Al dl @BLl. you will see
A If theuDL1 is not responding or not connedf an error dialog will pop up.
A Ifitis not connected, simply connect the USB cable to the computer and try again.
A IftheuDLl LCD di splay is showing 6bSY6, wait until o6UStE

configuration from theiDL1.

requirements of a particular measurement session.

4.3.1.2 Write Config To uDL1

Once commuications havéeenestablished with theDL1, the operational parameters can be configured for the

Once all configuration itembaveb een set as desired, ubtld cliuttthen AtWr i wei
configuration to theiDL1 and activate it.

4.3.1.3 Link Status

The ALink Statusodo field will indicate ADisabl eddo, ABuUsSYy
communicating with thauDL1 hardware. The application Wil n ot respond to further ac

displayed.

JMOBILTEX)
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TheuDL1 can be unplugged at any time from the USB port. However if you have changed any parameters, be sure to
write them to thaiDL1 before unplugging the device.

4.3.1.4 Factory Options

Thei Fact ory Opt i on s factooyeconfigwedloptions. iAbguidlaly wany show ANoneodo,
advancd uDL1 will showfi GPS T MEBSRFNB&GE ME Mo

4.3.1.5 Firmware

The AFirmwareo box wil/l sOhLbthat iad last rédad.r mwar e version of t|
4.3.1.6 Serial#
The nSerial #0 box wi |l s h oulDL1ttHatevasddsteead. r oni ¢ ser i al numb

4.3.1.7 Read/Write Config File

The AWrite Conf imgyb& usedRoisiore acofy wftthie ourrent configuration to a file on th&HeC.
configuratonmaypoe retri eved by using the ARead Config From Fil
file, it must still be written to thaDL1 before the changes become effective.

4.3.1.8 Set uDL1 Clock
The gl tCl ocko i s us e duDilofromteetPC tldtle NotelthatdnkGP® dquippdd enits, the
ubDL1 clock will automatically be set from the GPS receiver as soon as a valid GPS time fix is detected.

On basic units, theDL1 clock should be sett least oncbefore data acquisition &tempted.Beyond that, the clock
should be updated periodically to resynchronize the clock to actual time. The internalfdteesktDL1 basic model
can be expected to drifis much as/-10s each month. The uDL1 will maintain the real time cloclong hs the
battery is not fully depleted.

4.3.1.9 Read Faults

The ARead Faultso button is used t ouDLle®dinfamationpresgnt f aul t s
in this box should be sent to Mobiltex for analysis when faults are encoungehéstory of faults and their associated
time stamps is maintained.

To clear the fault history, click the AClear Fault Hi s

[ Faults &Jw

Current:

Mo faults

History: Clear Fault History

Mo faults

Figure 17 Faults Dialog
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4.3.1.10 Detailed Status

The fADetail ed St atupwiodowbtaiappear.nTheovindow endudes deprite@ information about
several items used by th®L1.

The GPS Status information may be used to diagnose GPS satellite signal reception issues that may prevent time lock
from occurring. Ideally, more than 3 sat@$tshould be in the fix for a reliable lodke GPS Status information is
only applicable to thedvanced model afiDL1.

[ Status ﬁ1

GPS Status:
Position: Lat 51.08544 deg, Long -113.99774 deg, Alt 1086.45 m
Position Valid: Yes
Time: 2014,/11/25 00:41:58 (UTC)
Tirne Valid: No
Sats in Fixz 9
Sats Fully Acquired: 4
HDOP: 1.0m
EHPE: 49.5m
SVID: 111704 20
C/MNo: 27 2731 33

Battery Status:
Charge State: Charging
Potential: 385V
Temperature: 2587 C 7856 F

Fault Status:
Mo faults

Real Time Clock:
2010/12/31 17:20:24 (Local)
2011,/01/01 00:20:24 (UTC)

Calibration:
Date: 2013/04/12 16:03:29 UTC
Temperature: 28.29C 8292F

Figure 18 Detailed Status Dialog

4.3.1.11 Reboot uDL1
The ARPUH®ot s us e duDlitlapplicaient art t he

4.3.2 Configuration Group

Al items in the configuration group may be reset back
4.3.2.1 Timing
The ATi mingd section all ows vy o wval(lsecosddgol12otrs).t he measur e m

An additional par amet ean befuded whBnCDC Sieguisitibni isnegabl&@leahdathe dampling
interval is 1 second. Thigarameter delays the acquisition of a data sample from the top of the second. Thigs could b
used when a signal is expected to transitiofincaent with the transition of the second, but there is an associated
settling time with the signal transition. Delaying the sampling past the settling time will then yieldteapsision
reading.
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This parameter is only useful on advanc#l 1 models. Normally, when not nestl the parameter should be left
at the default value of 100ms to minimize battery consumption during unit operation.

4.3.2.2 Delayed Start Timing (v1.16+)

Starting with version 1.16 firmare, the uDL1 can now be programmed to delay data acquisition start by a
programmable number of minutes. This allows the unit hardware to be deployed days or weeks in advance of a desired
measurement period.

1 The acquisition start delay can be set t@le between 0 and 40320 minutes (28 days).

1 When the analog cable is plugged into the unit, it will perform its normal first minute of measurement previews
and then enter the delayed start mode for the programmed number of minutes.

1 While waiting,thet CD di spl ay will show 6hLD6, indicated the un

4.3.2.3 Interruption Tracking (Advanced G2 Unit Only)

Advanced uDL1 units based on the generation 2 (G2) hardware platform can be programmed to tracking interruption
waveforms typicallyusedwith impressed curremathodic protection close interval surveys. When programmed with
interruption cycle parametensatchingsurvey waveform parameters, the uDL1 can measure on and off potentials of
structures relative to a hadkll reference.

T This mode is enabled by checking the &édEnabl ed option
1 The interruption wavefaon operation matches the rest of the Mobiltex corTalk RMU line for timing capabilities.
1 Interruption cycles are always synchronized to thedfhe- minute.

T I'f tHar&®n Cycl ed option is checked,-ofthémennte wilkbeanf i r st n
on measurement.

T The -t6iOmed6 AamdnedOfpfarameters should be configured such
a whole number; if this condition is not met, then a partial cycle will occur just before tbé tiogpminute.

1 The cycle time is calculated and displayed after théra or offtime is changed and another configuration field
is selected.

1 Note that interruption cycle parameters are specified in millisecond unierruption waveform on/off times
are Imited to a minimum of 200ms each.

To allow for measurements to be made after the potential has stabilized on the structure, two delay parameters are
provi de@®ff 60hf setDd OhtfséoObf The uDL1 will waanon t he pr
to-off transition or offto-on transition before initiating a measurement.

Note that there are limitations on the values programmed for the offsets. The offsets must be less than the waveform
on/off times with the unit sampling time taken irgocount. For DC measurements, the unit requires 150ms for a
sample to be taken. When AC and DC measurements are enabled, 250ms is required for measurements to complete.
For example, with a 1000ms on and 500ms off waveform and both AC and DC measussrablad, the offo-on

offset parameter may only be set between 0 and 750ms and-theffroffset parameter may only be set between 0

and 250ms.
Finally, the &6UTC Offsetd par amet er aSstelatwesto actl @TCt i me ba
ti me. When using the uDL1 with some other manufacture

the time base to match the other manufacturersod ti me.
equipment, this parameterahd be set to Oms.

mobiltex.com



uDL1 Configuration and Operation Guide
UDL1-MAN-001,2.01

4.3.2.4 DC, AC, Temperature Sampling

The ADC S&aGpSammgloindg, and fAiTemperature Samplingodo sectioc
measure.

1 Scale and offset factors can be entered for DC Volts and AC Volts.
1 Readings may batjged as volts or ampy selecting the appropriate radio button in the AC/DC Sampling areas.

1 Temperature readings may be tagged as Celsius or Fahrenheit by selecting the corresponding radio button in the
Temperature Sampling section.

1 You can enable angombination of DC, AC, or temperature.

A For example if you wish to only measure DC then che
measure both DC and AC then check the ADC Samplingo

A Note that each measurement reading corsuanmemory locatiorso, if you enabled all 3 items with a
sample period every 10 seconds, 3 memory locations would be utilized every 10 seconds.

fScale Factoro defines the software multiplication tha
1 This is used in mostases for current readings taken using a shunt resistor.

1 Ifashuntistoread 50mV at 100A, the scaling factor would be 100 / 0.05 = 2000.

1 A scale factor calculator is provided for use with current shunts.

A Next to each scalfactorentryin the AC and DC sectionss a button | abeled fAiShunt

A Clicking the buttomext tothescale factoto be configured brings up the following dialbgx:

Current Shunt Calc I&

shunt full scale amps: | 200]
Shunt full scale milivolts: | 50

Set Parameters Cancel

Figure 19 Current Shunt Calculator Dialog
A Entering the two parameters for the ssaefaotdavalend pr ess
in theuDL1 configuration with the appropriate value for the shunt.

4.3.2.5 Input Range
The Al nput Ranged section is used to select the measur

1 The low range accepts a maximum of #0mV DC or 110mRMS AC and is typically used for current shunt
measurement.

1 The medium range accepts a maximum e28/VDC or 14 VRMS AC and is typically used to measure reference
cells.
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1 The high range accepts a maximum &f#0VDC or 106 VRMS AC.

1 Allthree ranges have a greater ti2@&Mohm input impedance. For measuren®AC line voltages (i.e. 120 or
240 VAC) an external attenuator is required.

4.3.2.6 Time Display

The uDL1 can be configured to display the current time during the initial 60 seconds after the analog cable is attached

and for 5 seconds after the analog cablensaved. After the analog cable is attached, the display will cycle through

the measurement data and the time for 60 seconds. Ti me
the display indicating AM times. To enable this feature, chetke 6 Enabl edd6 box.

The time may be displayed in UTC or local time. Click on the corresponding radio button to select the display time
type. For local time, the time zone of the configuration PC is used to select time zone offset for the uDL1 display.

4.3.2.7 Notes

The ANoteso section allows the user to enter freeform t
A maximum of 100 characters can be entered into this field.

4.3.2.8 GPS (Advanced Unit Only)

T h eGPSi(AdvancedUnit Only)d section allows setting GPS synchronization options for the Advanced Unit
operation.

T The fARequire GPS Ti me L oc uDLItowasund acturate tinmepsirecaivgddroni or c e s
the GPS satellites before starting data recording after tdleganable is inserted.

A This option would be checked when high accuracy time stamps are needed on the measurement points.

T When checked, the ADisabl e Long Ter mDLGROB pefiodicedly Sy nc hr
turning on the GPS receivly maintain accurate time.

A This option would be enabled to save power when high accuracy timing is not required for a particular
measurement session.

A TheuDL1 will attempt to synchronize the internal clock to the GPS signal every hour if this aptiot i
enabled.

1 In addition, with firmware v1.11 and higher, it is also possible to apply a limit check to the position accuracy of
the GPS receiver befordatitude/longitudegposition is logged by the uDL1.
A To enable this functionality, check the bokd#ledfiEnabled Minimum EHPE Validation For Position

A The minimum estimated horizontal positiomcg (EHPE) limit can then be entered, in meters, in the box
labelledfiMin EHPE (mp. Thelimit must be between 3.0 and 200.0 meters.

A A timeout is specified in the AEHPE Ti meout (min)o
met within this timeout period, the current position is logged anyway and the unit continues with data
acquisition. The EHPE timeout can be set betweamd13600 minutes.

A V1.11 firmware will also place the EHPE at the time of position logging into the datalog memory. The
EHPE value will be included in the output master data file.

4.3.2.9 DC Wave Capture (Advanced Unit Only)

The fADC Wa \AdvanCealnit @Qnly)ésedtion configures the DC fast sampling capability on the Advanced
uDL1 unit.
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1 While theuDL1 is in wave capture mode, normal sampling of DC/AC/temperature is susp@ncleding
interruption tracking measurements)

1 Wave capture mode can be configdi to runperiodicallyfor a certain duration, or it may be configured to run
continuously. In wave capture mode, DC samples are taken every 100ms.

1 With firmware v1.11 or higher, it is possible to synchronize the DC wave capture to an offset from a 100ms
multiple.
A Enable this functionality by c¢he9c9%nsngd.t he box | abel

A The offset from 100ms can then be set by entering the value, in milliseconds, in the box next to the enable
check box. As an example, if this feature ialdad and the offset is set to zero, then DC wave capture
samples would start at a whole number multiple of 100ms and continue every 100ms thereafter.

4.3.3 Data Memory Group

The data memory group is used to extract and preview measurement data.
T The AMem Usedd section provides a bar grapibLlbf t he me

A The larger the bar graph, the more memory that is used in the device.
A The color of the bar graph changes from blue to red as the memory fills.

T The riicExtt To Master Data Fileo button aluDldmea@s¥tr acti o
file.

A Prior to clicking this button, ensure that the desired time format is selected. Data may be extracted in UTC
(GMT) time, or in local time.

A Local ime is based on the time zone selected in the operating system of the computer being used to extract
the data.

A When the AExtract To Master Data Fileodo button is cl
for the storage filename.

M Save As ==

@Q-v\ " Libraries » Documents » UDLL [ 44 ][ Searen uDLL 2|

Organize *  Mew folder = @
> taf] My Picture: +
| My Re
> (2 My Shapes
@ My Videos =

Documents library
upL

Name Date modified Type Size

National In ems match your search

New Folder

New Folder

NelCE

Remote As:

sdll

SQL Manag

SQL Manag

SQL Manag
> | test data

. T-Mobile b

ubu

| Updaters

File pame:  udll_sn000538.csv -

Save as type: | UDLL CSV Data Files (*.csv) v]

Figure 20 Extract To Master Data File Dialog
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The stored file is saved in a comma separated value (CSV) format that can be imported into spreadsheets (i.e. Excel)
and other applications that support CSV import. Note that older versionself &ipport a maximum of 65,000 lines

so large measurement files may not be completely displayed when using those Excel Ets@ngrsions prior to

and including version 2003 will have this limitation

The CSV file is arranged as indicated in théofeing Excel screen capture. The first line contains header information

which identifies the contents of each column. Each row contains a time stamped event which can include cable

insertion (unit turned on), cable removal (unit turned off), device lyatteltage level, GPS Location (in GPS

equipped devices), number of GPS satellites (in GPS equipped units), DC reading, AC reading, device temperature,

user notes, and timease lock status.

A
Record Type

Cable Inserted
Motesi40:1,04:Med)
Battery
Location
DCReading
ACReading
Tem perature
DCReading
10 | Reading
11 Temperature
12 |DCReading
13 |ACReading
14 |Tem perature
15 |DCReading
16 |ACReading
17 [Temperature
18 |DCReading
19 ACReading
20 Temperature
21 |Cable Removed
22 |Cable Inserted
23 |Battery

24 Location

25 |DCReading
26 |AC Reading
27 [Tem perature
28 |DCReading
29 |ACReading
a0 [Tem perature
31 |DCReading
32 |ACReading
33 [Tem perature
34 |DCReading
35 |AC Reading
36 Temperature
37 |DCReading
38 |ACReading
29 [Tem perature
40 | DCReading

@ || e w e

w

B

5

D

E F G

H

) K L

I M

o]
Notes

This is a test file,

Date/Time(UTC) Milliseconds Bxcel Time(UTC) DCReading DC Units ACReading AC Units Temperature Temperature Battery GPS GPS GPS Sats
Reading Units Potential(V) latitude Longitude
09-07-201102:10:02 o 40793.0303
03-07-201102:10:02 0 40753.0903
09-07-201102:10:03 o 40733.03031 3.88
09-07-201102:10: 46 o 40793.09081 51.0642 -114,25549 3
09-07-201102:11:00 o 40793.09097 oYy
03-07-201102:11:00 0 40793,09087 o
03-07-201102:11:00 ) 40733.09097 22C
09-07-201102:11:01 o 40793.09098 0.000648
09-07-201102:11:01 o 40793.09098 o
03-07-201102:11:01 0 40793,03098 213 ¢C
03-07-201102:11:02 ) 40793.091 0w
09-07-201102:11:02 o 40793.091 0
09-07-201102:11:02 o 40793.091 1.9 C
03-07-201102:11:03 0 40793,09101 0.028504 v
03-07-201102:11:03 0 40793,03101 o
09-07-201102:11:03 o 40733.09101 213 ¢C
09-07-201102:11:04 o 40793.09102  -0.063486 W
09-07-201102:11:04 o 40733.09102 0122171V
09-07-201102:11:04 0 40793,08102 2cC
09-07-201102:11:05 o 40733.09103
09-07-201102:11:18 o 40793.09118
09-07-201102:11:18 o 40733.09118 3.88
03-07-201102:11:18 0 40793.09118 51.0642 -114,25543 3
09-07-201102:12:17 o 40733.09186 LY
09-07-201102:12:17 o 40733.09186 0
09-07-201102:12:17 o 40793.09186 2230C
03-07-201102:12:18 0 40793.09188 [
03-07-201102:12:18 ) 40733.09188 0w
09-07-201102:12:18 o 40733.09188 223 C
09-07-201102:12:19 o 40793.09189  -0.005183 W
03-07-201102:12:13 0 40793,03189 oy
03-07-201102:12:13 ) 40733.09189 222C
09-07-201102:12:20 o 40793.0919 LY
09-07-201102:12:20 o 40793.0919 0
09-07-201102:12:20 o 40793.0919 2220C
03-07-201102:12;21 0 40793.03181  -0.000648 v
09-07-201102:12:21 o 40793.09191 L
09-07-201102:12:21 o 40793.09191 222C
09-07-201102:12:22 o 40733.09192 0.004535 4

Figure 21 Sample Master Data File

The fAiMaster

Dat a

Fil e

Spl it
uDL1 for use in other analysis applications. The function allows a master data file to be split into seppubafdes

Utilityo

button

i nvokes

for DC, AC, temperature, and DC wave readings. As well, separate files can be created for different recording

sessions.

T Click

1 Next, set the output file djons check boxes as required.

T Final

the fiSel ect

y, ¢c¢l

ck the

Source

Master

AConverto

the source, but with new extensions to the source file name.

mobiltex.com

250F 39

button.

File(s)o

The

button t

ut

ity

(o]

a

f

S

u

I



uDL1 Configuration and Operation Guide
UDL1-MAN-001,2.01

- .
Master Data File Split Utility [

File Selections

Select Source Master File(z) |

Convert |

Options
¥ Separate Output Files For Each Session I
[+ Indude Motes In Each Output File
¥ Indude Verbal Date/Time In Each Qutput File
[+ Indude Excel Date/Time In Each Output File
[+ Indude Measurement Units In Each Qutput File
¥ DC Readings Output File
¥ AC Readings Qutput File W
I¥ Temperature Readings Output File
[+ DC Wave Capture Readings Output File

Exit

Figure 22 Master Data File Split Utility

Once the data has been extracted, it may be previewed
t he MDCO WaivAeCd,, or fATemper at ur e <abledchatt of th@assodiateddatai ng up a

Forunitsc apabl e of interruption tracking, the 6DC I nt. & anc

Note that this function is intended to provide quick previews of captured measurement data and not intended as a data
analysis toolThe PC mouse can be used tivér over the graph to display the actual valassociatedvith that
measurement pointDetailed data analysis will need to be done using a third peotysuch as Excel or specialized

data analysis program.

—Data Preview Charts

I Chart Title
DC | DC Wave | AC | Temperature All |
DC Int. | AC Int, |
Read Master Data File |
Figure 23 Data Preview Charts Selection
T The current chart display may be zoomed in by select

Each click zooms thehart in further.

A Thezoomi n mode may be changed between AX Zoom/Y Autoo

A 1f AX Zoom/ Y Aut o0 -ansxsdke is ausomatieally adjusteddo, the tatadeinyg
displayed.

A I f AiXY Zoomod mode i s s eakesard botd zoontedhie with dachtclitck onthee X and
chart.

mobiltex.com



uDL1 Configuration and Operation Guide
UDL1-MAN-001,2.01

s e | doo and ¢lidk en thie Zhart rAgai@,.each clidk mobms out the chart

A To zoom out,
further If a view of the entire data set is desir
1 When viewing DC Wave capture segments, the currently displigtadegment may be selected by clickitme
6Previ ousb®b, O0Next 06, OFirstd or o6Lastd buttons wunder

for other preview chart types.

1 The current chart view may be saved to a filickt he A Sav e Ch a abitapbfuhe thartThet o s av e
bitmap may be saved in JPEG, BMP, WBMP, PNG, GIF, SVG or SVGZ formats by selecting the appropriate
type in the save file dialog.

T The current chart view may also be printed by clickir

(=]
K Forter File: udll sn000000f csv

&, Zoomn —— DCWave
| 75

(), Zoom Out

(], Zoom &I
_ 65

80 |
|| Zoom Mode 55 ‘

M X Zoom [V Auto 50
|| ey zoom 45 | |

4.0

70

ol |
a0 |
25 | |

First. 20 ‘ ‘

Wave Print Segment

Reading

Previous

Last 15 |
10 |
0s ‘

00

-05

14:40:30 14:40:31 14:40:32 14:40:33 14:40:34 14:40:35 14:40:36 14:40:37 14:40:38 14:40:39
Sep 15
Print Chart Date/Time(UTC)

Save Chart K| _,J

Figure 24 Sample Data Preview Chart

T The fMustalat a Fil ed button can be used to |l oad a previ
memory. Data charts can be printed and saved.

i After the data has been extracted fromubd 1, the data memory on tlievice may be cleared by clicking the
ACl ear Memoryo button. Note that clearing memory ma\)
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4.4 uDL1 Config Mobile App
4.4.1 Equipment Requirements

The following items will beneededvhen configuring a uDL1.
1 uDL1 BluetoothProgrammefA150603430])
1 Mobile phone or tablet (I0S or Android) to communicate with uDL1

4.4.2 App Installation

OnyourlOSorAndroidd evi ce go to the app stor e thepramptste iastatthe f or A u
app

4.4.3 Connection

Note: Below screenshots are from an |0S device, for Android devices the operation is similar with some minor
graphical differences.

Plug the uDLBT1Bluetooth Programmer to the uDL1 via the connector, plug the USB side to a 5VDC power source,
this could be a PC, power bantall, or car charger.

On the main app scr ee nwaitforthelist ofcaveilafleu®lBiledevicesdleat thedireéctl 0
one based on the SN displayed.

4:32 o F

£ Menu Bluetooth Connection

JMOBILTEX)

uDL1 Configuration

v1.1.0

Bluetooth Disconnected

Connect to uDL1

uDL1 Firmware 0.00
ubDL1 Serial 000000

ubDLBT1 Firmware 0.00
uDLBT1 Serial 000000

Figure 25 Bluetooth Connection
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