RADIODETECTION 7

6100-Cu
Multifunction Phone Network
Analyser and Copper Tester

Operation manual

90/6100-CU-OPMAN-ENG/01

spxz PROMAT (IIK) Limited #F (it ) AR

£, 2001 2307 6 s19a RReD B - infolppomethl 6 hetocdteseaoromial b




6100-Cu Multifunction Copper Tester Operation Manual

8.1 Result Manager.........cccccvvvvviiiiiiiieiiieinnnnn, 49

C 8.2 Results SUMmMary .......ccccccvvvvvvvviiiiiiiennennn, 49
ontents 8.3 Result Manager Menu..........ccccoeeeeeeeeeeennn, 49

Section 1 Preface ......................................... 5 gg’ Epload ....................................................... g%
1.1 Before you begin...........cccevviiiiniiiiiieiiiinn, 5 8.6 D)é?g[g """""""""""""""""""""""""""""""" 53
1.2 Important NOLICES ........ceevvvvviiiiiie e, 5 T pmmmmmmmmmmmmm
1.3 TraINING «vveeeeieeiie e 5 Section 9 Multimeter Tests.............ceee. 54

Section 2 INtroduction .........c.ccccoeveeeveeenennnn. 6 9-; \I\;Iulltimeter Main Page ..., 54
2.1 About thismanual............ccoeeeevveviiiieiiiieneenen, 6 8'3 Carigﬁ """""""""""""""""""""""""""""" g?

Additional dOCUMENTALON w...o..coocvsvvsvevvo 6 9.4 RESIStANCE ...vueeviviii e, 59
2.2 About the 6100-CU........ccoviriiiiiiiiiiic, 6 9.5 Resistive BalanCe.........ccoeveeveeeeeeeeeeeeeeenn. 61
2.3 Product description ... 6 9.6 1S0IAtION. ..., 63
2.4 Key Features and Benefits........................... 6 9.7 Capacitance/Opens...........coovrvrureeeeererecenn. 65
2.5 Typical Applications.............cc.cooennininnnine 6 9.8 Station GroUNd.........ceveeveeeeeeeeeeeeeeeeneeeann 67

Section 3 Us|ng the B100-CU.cooniiiiiii 7 9.9 Stressed BalanCe ......ccovveeveeieiiieiciiiaaaen, 69
3.1 Cable CONNECHIONS ......cevveeeeieeciiiiieeeeeeeeeens 8 Section 10 SmartR Features..................... 72
3.2 Technical specifications ..o 8 10.1 Pair DELECHVE ......vveeveeeeeeeeeeeeeeeeeeeee s 72

Section 4 Safety |nf0rma‘ti0n ______________________ 9 10.2 Pair Detective Result Details.................... 77
4.1 EQUIPMENt RAHNGS «...vvvvoeeeeeeeeeeeeeeeeeen 9 10.3f FauItMapPer ............................................ 77

Section 5 Getting Started with the 6100- Section .11 Noise Tgsts ............................. 82

Cu 10 11.1 Noise Tests Main Page ...........ccoevvvvvneenn. 82

T T 11.2 VE NOISE «.cvviieiieeieee e 82
5.1 Turning the Unit On/Off..........cccooviinn, 10 11.3 POWer INFIUENCE .....veeeeeeeeeeeeeeeeeeeee e 84
5.2 Using Menus and Keypad..............c.coco.... 10 11.4 VF IMPUISE NOISE .....v.veeeeeeeeeereerereeenn. 85
5.3 Keypad ...................................................... 11 11.5WB PSD NOISE ...oooooooeee 87
5.4 Using Screenshot Capture...........c..oocooeeve. 11 11.6 WB IMpuISE NOISE.........eeeeereereeeeerrreeneen, 90

Section 6 Setting Up the 6100-Cu............. 12 117 NEXT oot 92
6.1 Home........... ............................................... 12 Section 12 Frequency TestS..........ccouve... 08
6.2 System Settlngs ......................................... 12 12.1 Frequency Tests Main Page....ccccceeveunnn.. 08
6.3 Display and Language ............c.coooeenenne. 12 122 VFIAC BAlanCe.......veoeveeeeeeeeeeeeeeereennn, 08
6.4 Remote Display ..., 13 12.3WB BAlANCe v 101
6.5Date and TiMe ..c.oveeeiei e 14 12.4 WB AtenUation ....oomnreeeee 104
6.6 Battery Info B 15 12.5 REUIN LOSS..omnn oo 107
6.7 Software Options ..o, 16 12,6 L0Ad COMIS covvreereeeeeeeeeeeeeeeeereee e 110
6.8 Information.......cooveeeeee e 16 12.7 LOCAtOr TONC ooneoeeoee e 112
6.9 Upload Setup.......c.cooniiiiiiiiniiin, 17 128 TXIRX TONE coreeeeeeeeeeeeeeeeeeeseereeeen, 113
B. IO WI-FITeSt ..o, 20 12.9 RX Tone With EED.....onovomeee 114
6.11 COMMS SELUP ...uuieeeeiieieiiie e 21 .

Section 7 Setting Up C - 23 Section 13 TDR ..., 118
ection etting 'p opper Tests .......... 13.1 ContiNUOUS ......uoeviiiiieeieiceeeeee e, 118
7.1 Copper Test Main Menu ..., 23 132 XTaK TDR oo, 123
7.2 Test Configuration ..........ccceeeeevieeeereeeennnnnnn. 23 13.3 CabIE SELUP v 125
7.3 Setup ......................................................... 27 13.4 Load TraCe ..o 126
7.4 Phone BOOk' ............................................... 28 13.5 Result DetailS ......oooveoeee 126
7.5 Dialer FUNCLION......cvveeieieie e 31 13.6 TDR Profile Details.............\oo 128
7.6 Cable BOOK.........cccooevviiiiieeiiiiieeeeiee e, 34 .

7.7 Application Settings ............cccveveveeeveeenane. 38 Sectlon 14 RF_L ---------------------------------------- 129
7.8 Test Lead Compensation........................... 42 14.1 Single Pair.......ccoooeeeieiiie 129
7.9 FED CONrOL......ocvoeieieeeeeeeeeeeeeeeeeeeeens 43 14.2 Separate Good Palir...............coocovnn 130
7.10 Saving ReSUILS..........ccoecvveeereeieeceeeeeeen, 47 143 K-TESt .o, 131

. . 14.4 RFL Cable Setup........cccceeevvieeeiiieiiiinnnn. 133

Section 8 Reading Saved Copper Test 14.5 Result Manager.........cccoceeeeieeeeeeeeiiinnnnnn. 133

RESUIS ..o 49 14.6 Result Details .....oooo 134

© 2020 Radiodetection Ltd 3



6100-Cu Multifunction Copper Tester Operation Manual

Section 15 Copper Auto Tests ............... 136
I5. 1 MENU..cuiiiniiiiii e, 136
15.2 POTS AUtO TeSt..uiiiiiiiieeiiiiee e, 136
15.3User Auto TesSt....cunieieieiieeeeeee, 138
15.4 Result Details........c.cccoeeviiiiiiiiiiiiiieciies 146
15.5 Profile Details.........coooeeeveiiiiiiiiiieeen, 146

Section 16 Maintenance.............cccccouv..... 150
16.1 General Maintenance............cccccueeeevunnnes 150
16.2 Recalibrating the Unit..................c.oeeeee. 150
16.3 Battery ...ccoeeeeeiiiiieeeeeeeeee e 150
16.4 Recycling and Disposal...................eveeee. 151

Section 17 Troubleshooting ................... 153
17.1 Solving Common Problems.................... 153
17.2 LED StatuSesS.....ccevvvnieieiiiieieieeeeeeeen, 154
17.3 Transportation............cccvvveeeeeeeeeeeeevinnnnn. 154

Section 18 Software License Agreement

(“Agreement”) ..........ccccooeiiiiiiiiiiiiiii, 155
18.1 DEFINITIONS ..o, 155
18.2 PROPRIETARY RIGHTS........ceovvvvvvinenn, 156
18.3 LICENSE GRANT ....uviiiiieieeeeee e, 156
18.4 LICENSE RESTRICTIONS..........cccoe..... 157
18.5 RESERVED RIGHTS......cooiviiiieiievviinnnn, 157
18.6 COOKIE AND PRIVACY POLICY.......... 158
18.7 AUDIT ..o 158
18.8 SUPPORT ...t 158
18.9 CONFIDENTIAL INFORMATION........... 158
18.10 LIMITED WARRANTY AND EXCLUSIVE

REMEDY ..ouiiiieeeeeee e, 159

18.11 DISCLAIMER .....oieiiii e, 159

18.12 LIMITATION OF LIABILITY ....evveeeen.. 159

18.13 TERM AND TERMINATION................. 160

18.14 GENERAL.......ooviiiieeeeeee, 160
4

© 2020 Radiodetection Ltd



Section 1 Preface

1.1 Before you begin

Thank you for your interest in Radiodetection’s 6100-
Cu Multifunction Phone Network Analyzer and Copper
Tester.

Please read this user manual in its entirety before
attempting to use the 6100-Cu system as it contains
many important safety notices and warnings.

Radiodetection products, including this manual, are
under continuous development. The information
contained within is accurate at the time of publication;
however, the 6100-Cu, this manual and all its contents
are subject to change.

Radiodetection Limited reserves the right to modify the
product without notice and some product changes may
have taken place after this user manual was published.

Contact your local Radiodetection dealer or visit
www.radiodetection.com for the latest information
about the 6100 product family, including this manual.

1.2 Important notices

Read this manual in its entirety before attempting to
operate the 6100-Cu. Note all safety notices in the
preface and throughout this manual.

Ensure that you have read and understood the safety
notices in Section 4 Safety Information.

& WARNING: Failure to comply with safety warnings
can cause serious injury or death.

CAUTION: Failure to comply with safety cautions can
result in damage to equipment or property.

This equipment shall be used only by qualified and
trained personnel, and only after fully reading this
Operation Manual.

ﬁ—‘- WARNING: Direct connection to live conductors is
POTENTIALLY LETHAL. Direct connections
to live conductors should be attempted by
fully qualified personnel only using the
relevant products that allow connections to
energized lines.

You are responsible for determining whether the
conditions are suitable for using this device. Always
carry out a risk assessment of the site to be inspected.

Follow your company and national safety procedures
and or requirements when operating this equipment in
any environment or workplace. If you are unsure what
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policies or procedures apply, contact your company or
site’s occupational health and safety officer or your
local government for more information.

Do not use this equipment if you suspect that any
component or accessory is damaged or faulty.

Use authorized accessories only. Incompatible
accessories may damage the equipment or give
inaccurate readings.

Keep this equipment clean and arrange for regular
services with an authorized Radiodetection service
center. More information can be found in the Appendix
or from your local Radiodetection representative.

Headphone use: you need to remain alert to traffic and
other hazards that are normally heard outdoors. Always
turn the volume down before plugging headphones into
an audio source and use only the minimum level,
necessary to take your measurements. Excessive
exposure to loud sounds can cause hearing damage.

Do not attempt to open or dismantle any part of this
equipment unless directed specifically by this manual.
Doing so may render the equipment faulty and may
void the manufacturer’s warranty.

You are responsible for determining whether you
consider the measurement results to be valid and for
any conclusions that are reached or any measures that
are taken as a result thereof. Radiodetection can
neither guarantee the validity of any measuring results
nor can we accept liability for any such results. We are
on no account able to accept liability for any damage
which may be caused as a consequence of the use of
these results. Please see the Standard Warranty Terms
enclosed with the product for further information.

Radiodetection provides training services for most
Radiodetection products. Our qualified instructors will
train equipment operators or other personnel at your
preferred location or at a Radiodetection location.

For more information go to www.radiodetection.com or
contact your local Radiodetection representative.

© 2020 Radiodetection Ltd
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Section 2 Introduction 2.5 Typical Applications

e Automatic Pair Quality Test toward remote test
head or far end device (FED)

i e Multimeter test
2.1 About this manual ultimeter tests

] ] ] ] ¢ Noise tests including power influence and PSD
This manual provides copper network installation and

repair professionals with comprehensive operating e Frequency tests including balance, load coils,

instructions for the 6100-Cu test system. Before and tracing tone

operating the 6100-Cu system it is very important that

you read this manual in its entirety, noting all safety

warnings, cautions and procedures. e SmartR features including Pair Detective and
FaultMapper

e Fault location tests including TDR and RFL

Additional documentation e Configurable pass/fail results for automated

The full product specification and related manuals are testing
available to download from

www.radiodetection.com.

2.2 About the 6100-Cu

The 6100-Cu is a handheld device designed to qualify
and troubleshoot the copper-loop plant by using
pass/fail-driven automated functionalities.

The unit also verifies the location of faults during the
installation and repair of voice and DSL circuits.

For more information, including available accessories,
please visit

www.radiodetection.com

2.3 Product description

The 6100-Cu Test Set is housed in an aluminum
enclosure with rubber over mold, which makes it ideal
for field use. Its display is a back-lit LCD featuring 480 x
800 resolution. A membrane keypad mounted on the
face of the unit features a 14-button keypad used to
operate the test set. An external keyboard and mouse
can also be used.

2.4 Key Features and
Benefits

User-defined automatic testing

Single-ended copper testing — no remote device
required

Color display with graphical analysis

Battery powered

Rugged and weatherproof handheld unit

Touchscreen with stylus

Compatible with Teletech TS125 or Viavi UFED IIB
Remote Far End Device (FED) for remote control
circuit change

6 © 2020 Radiodetection Ltd
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Section 3 Using the
6100-Cu

The 6100-Cu is tested for IEC IP54 compliance which
means that it is not affected by dust or water splashing

against the enclosure from any direction. This P ) L,
protection is only valid when both side doors are r
properly closed. If the equipment is used in a manner |
not specified by the manufacturer, the protection Touchscreen
provided by the equipment may be impaired.
The 6100-Cu is equipped with a series of interfaces:
o et
e —— =
| i -HH_ |
- CICED : ‘ _ =
[ | J 1 ﬁu:mﬂ'
l e m— — —— T I [_‘I'fl']"i
— ; = = — ==
= ] Moot OUod/E
Power LED - g am
USB Host Port Head Set Jack (2.5mm)
USB Client Port Door

Battery LED  Speaker
SD Card (not used)

Fig. 3.1: 6100-Cu connections — left view Fig. 3.3: 6100-Cu connections — top view

."- : - H'\-
f !
| |
(Y Y
Stylus USB Client Port i »
DC Power Door
Fig. 3.2: 6100-Cu connections — right view : i L
Stylus = "'-‘a‘_::‘-'lf"
,i:-l' ] I T I
:!I-'“l::_._::l-—-.-i--h-u--b
Screws ' ' — Screws
Battery door
|
-.'\-\. r .-"'r

_— =

Fig. 3.4: 6100-Cu connections — back view

Note: The 6100-Cu enclosure may become warm
during normal use.

© 2020 Radiodetection Ltd
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3.1 Cable Connections

The graphics below show the connectors on the 6100-
Cu device.

WAN port

Primary tip/A and — —— Secondary tip/A
ring/B connectors and ring/B
connectors
Ground
terminal

Fig. 3.5: 6100-Cu connections — end view

Note: When connecting a DSL cable to the WAN port,
use the RJ-45 plug end of the cable provided
with the unit. There is a 1500 V maximum
transient voltage on telecom ports. Basic
insulation is needed for external telecom circuits.

Secondary Tip/A —
wire of phone line

Secondary Ring/B —
wire of phone line

Shield of phone line
Primary Tip/A wire of phone line
Primary Ring/B wire of phone line

Fig. 3.6: 6100-Cu connection identification

A WARNING! A 50 to 500 V limited power source
may be present on connector T/R/G (A/B/E),
T1/R1/G (A1/B1/E) when the unit is testing
isolation resistance. Use with caution.

& WARNING! These connections are intended for
the express purpose of electrical testing of
common telephone line conductors, within
the ranges specified in the Technical
Specifications found on the Radiodetection
Web site. The device is not intended to be
used on telephone lines having voltages
greater than 280 VAC or 400 VDC, and it is
also not intended to be used on power
distribution circuits.

CAUTION: The unit is protected against damage caused
by fault voltages that may be present on lines
under test. Do not connect the unit if the
maximum expected fault voltage is greater
than 500 volts.

3.2 Technical specifications

Please see the separate Technical Specification
document, available at www.radiodetection.com

© 2020 Radiodetection Ltd
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WARNING. Only use accessories that meet

SeCtion 4 Safety Radiodetection specifications.
Information

WARNING. The use of controls, adjustments and 4.1 Equipment Ratings

procedures other than those specified

herein may result in exposure to hazardous Temperature
situations or impair the protection provided Operation 0°Cto40°C(32 °F to 104 °F)
by this unit. Storage —~40 °C to 70 °C (~40 °F to 158 °F)

- e
WARNING. If the equipment is used in a manner not Relative humidity

specified by the manufacturer, the 6100-Cu <95 % non-condensing
Erqtectiqn Srovided by the equipment may AC adapter 0 % to 80 % non-condensing
e impaired.
P Maximum 3000 m (9843 ft)

WARNING. Use only accessories designed for your operating altitude

unit and approved by Radiodetection. For a Pollution degree 2 (when plugged to AC mains) °
complete list of accessories available for
your unit, refer to its technical specifications
or contact Radiodetection.

3 (when operated from
batteries) ¢

Overvoltage II
IMPORTANT catego
When you see the following symbol A on your unit, gory
make sure that you refer to the instructions provided in Input power ¢
your user documentation. Ensure that you understand 6100-Cu 9-24V: 18 W: 1.67 A
and meet the required conditions before using your ’ ’
product. AC adapter 100 - 240 V; 50/60 Hz; 0.7 A
IMPORTANT a. Measuredin 0 °Cto 31 °C (32 °F to 87.8 °F) range,
Other safety instructions relevant for your product are decreasing linearly to 50 % at 40 °C (104 °F).
Iocateq throughout this documentation, depending on b.  For indoor use only.
the action to perform. Make sure you read them
carefully when they apply to your situation. c. Equipment is normally protected against exposure

to direct sunlight, precipitations and full wind

Electrical Safety Information pressure.

The AC adapter/charger provided with this unit is

. 0 .
specifically designed to work with your 6100-Cu. d. Notexceeding + 10 % of the nominal voltage.

WARNING.
e Only use the AC/DC adapter/charger indoors.

e Only use with a Class Il AC/DC adapter, power
limited output.

e Onthe AC/DC adapter, replacing detachable
mains supply cords with inadequately rated
cords, may result in overheating of the cord
and create a fire risk.

e The adapter shall have the appropriate safety
mark (e.g. UL, CSA, TUV, CE, etc.) that is
acceptable to the authorities in the country
where the equipment is to be used.

CAUTION. When using the 6100-Cu while connected to
the AC/DC adapter/charger, make sure you
do not position the equipment so that it is
difficult to disconnect the adapter/charger
from the AC mains.

© 2020 Radiodetection Ltd 9
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Section 5 Getting
Started with the 6100-
Cu

5.1 Turning the Unit On/Off

When you turn the unit on, you may use it immediately
under normal conditions. When the unit is turned off, it
keeps the following parameters in its internal memory:
e Setup including application settings, phone and
cable books, and test lead characteristics.
¢ Profiles consisting of:
0 Test parameters
0 User-defined thresholds

Note: Save the current profile before turning the unit
off, or else any changes will be lost. See To
save a profile, use one of the following function
keys: for more information.

e Regional, LCD, and energy-saving settings
e Test results saved internally vs. USB

There are two ways to turn off the 6100-Cu:

e Suspend: the next time you turn your unit on,
you will quickly return to your work
environment.

e Shutdown: completely cuts power to the unit;
the unit will perform a complete restart routine
the next time you use it. You should perform a
shutdown if you do not intend to use your unit
for a few hours or more.

To turn the unit on:

Press (') to start. The unit initializes for a few seconds
and displays the Home pane.

To enter suspend mode:

Press (') for about 2 seconds. The 6100-Cu will stay
in suspend mode for 2 hours. After which it will
automatically shut down. This prevents complete
battery discharge and ensures maximum battery
performance.

To perform a shutdown:

Hold down (b for at least 4 seconds. The shutdown
process starts.

Note: In both previous cases, if the power adapter is
connected, the 6100-Cu will simulate either a
fake suspend or fake shutdown in order to
facilitate the charger.

Note: If you hold C') down for 12 seconds or more, the
6100-Cu may reset the date and time to incorrect
values. Once the unit is powered back on, an
Invalid Date and Time dialogue box will pop up
displaying The unit date and time are probably
invalid. (1/1/2006 12:00:25 PM). Please update
the date and time in Date and Time to ensure
the delivery of all the functionality the unit has to
offer.

5.2 Using Menus and Keypad

You can access various tools from the keypad or menu.
Menu options may differ depending on your unit
configuration.

Home menu is where you can access Copper tests or
System Settings. Each test has a sub menu.

e To navigate through the items, use the arrow
keys.

e To confirm a choice or enter a menu,
press + .

e To cancel an action or test, or return to the
previous item or pane, press 4=y.

. Pressh once to return to the Main test menu
or twice to return to the Home page.

Note: Pressing D while a test is running will also stop
the test and return to the main menu screen.

Note: You can also select an option directly by pressing
the function keys corresponding to the on-screen
buttons at the bottom of the screen.

10
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e Power button on the lower left side of the unit is
used to power the unit on and off.

e Arrow Keys navigate the screen to access and
modify parameters.

¢ Function Keys activate the corresponding on-
screen function button.

¢ Home button brings you to the Copper Main
page of the 6100-Cu or to the Home page.

5.4 Using Screenshot
Capture

Using the Home/Help button, you can take a
screenshot of the current page display. If screenshots
are Enabled, you will have to select No in the popup
message before accessing the onboard help. (See
below.)

Screenshot Capture

To take a screenshot:

Press and hold the Home/Help button to capture the
current page and save it with filename
screenshot_ddmmyyyy hhmmss

where ddmmyyyy is 2-digit day, 2-digit month, 4-digit
year; and hhmmess is 2-digit hour, 2-digit minute, and 2-
digit second.

Note: The date and time value format is dependent on
the format selected in System Settings \ Date
and Time.

e Screenshots can be Enabled or Disabled from
the System Settings \ Display and Language

page.

6100-Cu Multifunction Copper Tester Operation Manual

e If Enabled, press and hold the ? key to
capture a screenshot on any page.

e A popup message is displayed saying
Screenshot captured, Press “Yes” to save
or “No” to continue to Help. Pressing No will
also discard the screenshot.

Note: If you selected USB as the screenshot file
location and no USB is connected to the 6100-
Cu, the following popup message is displayed:
Screenshot not saved, Insert USB and press
“Yes” to save it or press “No” to continue to
Help.

e Disabling Enable Screenshots will take you to
the onboard help page when pressing and

holding the ? key, as previously described.

Onboard Help

Onboard help is available at any time. Most test
operations pause while you view help, but will resume
automatically when you exit help.

To access help about the current function at any
time:

Press and hold the 7 key.

© 2020 Radiodetection Ltd
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Section 6 Setting Up
the 6100-Cu

Home presents the main menu page which allows you
to navigate between Copper Test and System
Settings using the left/right arrow keys on the keypad.

Syvwm Sattngy

;

e Te v
=

Press ¥ to bring up the sub-menu of the selected icon:
e Copper Test opens the Copper Main menu
displaying the copper qualification testing
applications.

System Settings allow you to set the
parameters of the unit such as language, date
and time, and battery info. You can also view
installed options, and software and hardware
revision information. Plus, System Settings
provides access to Upload Setup.

6.2 System Settings

System Settings presents a menu of items to setup
the unit.

w o
paa” 1"..'
Segier iyl ! Tire
Lagage
ey ki SEEE
bl =
—
B
L]
bdmmm Vsl B mp

e Display and Language provides the setup for
backlight, information on the title bar, language
choice, and Touchscreen Calibration.

e Date and Time sets the date, time and format.

o Battery Info displays the battery status and
measurements, and allows you to set the
power schemes.

e Software Options allow you to enable/disable
purchased feature options.

¢ Information displays information About
Radiodetection and unit details pertaining to
hardware/software/ product info.

e Upload Setup allows you to enable and select
an upload method using the following function
keys:

e Upload Enable
e FTP Setup

o Wi-Fi Setup

e Ethernet Setup

To navigate between the system settings:

1. Press the up/down left/right arrow keys on the
keypad to select an icon.

2. Press ¥ to confirm your selection.

6.3 Display and Language

To fit your work environment, you may adjust the LCD
brightness, display the time and ActiveSync, and
change the display language. Plus, you can Enable
Screenshots which uses the Home/Help button. The
values are kept in memory when you turn the unit off.

12
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Note: The LCD Backlight consumes battery power;

more brightness results in more power
consumption.

To adjust the display settings:

1.

From D , Select System Settings, and then
Display and Language.

Use the up/down arrow keys to select the
setting to change.

Press to ¥ select.

By using the up/down arrow keys, you can
switch between preset brightness levels in the

Backlight item. Press ¥ to confirm.

To display the time and ActiveSync in the title
bar, enable the item.

Press ¥ after your selection to confirm.

Use the up/down arrow keys to navigate
between the available languages, then press
+” to select. You will be prompted to restart
your unit.

To set which Home page the unit defaults to
when pressing D highlight Start 6100-Cu
using: and select from the list.

Touchscreen Calibration. To calibrate the
touchscreen, press/tap/click the button to open
a popup window and select Yes or No. This
screen will automatically display during power
up, if calibration was never conducted and the
data file is not available in memory.

To Enable Screenshots, select Enabled
(default), then the Screenshot file format in

6100-Cu Multifunction Copper Tester Operation Manual

either JPG (default) or GIF, and where you
would like to Save Screenshot to: USB
(default) or FTP.

o If USB, the image is saved to a directory
called \\6100\Screenshots on the USB
memory device. If the directory does not
exist, create it on the root directory of the
USB memory device.

Note: If you selected USB as the screenshot file
location and no USB is connected to the 6100-
Cu, the following popup message is displayed:

Screenshot not saved, Insert USB and press
"Yes" to save it or press "No" to continue to
Help.

o If FTP, the image is saved locally to
\\DATA\6100\Copper\UploadResults.

From Result Manager\Upload\Upload
Location, select FTP to enable uploading
screenshot images to the FTP server. If
you select USB as the Upload Location,
the image is uploaded to Removable
Disk\6100\Screenshots.

Note: FTP is available only if you have the FTP Result
Upload option listed in System
Settings\Software Options\Platform Options.

6.4 Remote Display

The Remote Display function allows you to connect the
6100-Cu to your computer remotely, using PC
TightVNC or RealVNC client application, and a
Bluetooth or USB connection.

e Enable Remote Display button starts the
Remote Display connection. Once the
connection is setup successfully and the
remote display server starts, the button
changes to Stop Remote Display until the
connection is dropped.

e Connect to Device allows you to select a
Bluetooth device that has been paired
successfully or a USB Connection. A
connection icon is displayed in the menu bar if
the setup is successful. If you select None,
then the Enable Remote Display button is
disabled.

© 2020 Radiodetection Ltd
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Note: The USB Connection for Remote Display uses
RNDIS protocol and the ActiveSync will not be
functional when this USB connection is active.

e VNC Server IP address displays one of the
following server IP addresses:

o fora USB Connection, 169.254.0.1
o for a Bluetooth connection, 169.254.0.2
o for None, N/A

e Bluetooth Pairing

o Find Bluetooth Devices button
searches for and lists all discoverable
Bluetooth devices. The list also displays
all the device names that were
previously paired with your 6100-Cu,
whether or not a Bluetooth signal is
currently present.

0 Status displays a Bluetooth symbol if the
device is connected.

e Device Name (Bluetooth Address) displays
the name of the device and its Bluetooth
address.

e Athird, right-hand column displays a
checkmark if the device is Paired.

Note: Use only a Radiodetection certified Bluetooth
dongle.
To initiate remote display:

1. Connect the Bluetooth Dongle or USB
Connection to a USB port on the 6100-Cu.

N

Select the Connect to Device and press the
up arrow key to highlight and press the Enable
Remote Display button.

OR

Press the down arrow key to highlight and
press the Find Bluetooth Devices button to
search for available Bluetooth devices.

w

E

Press the down arrow key to highlight the list
box and press ¥ to get into the list.

o

In the list, press the up/down arrows to select a
device to pair.

o

Follow the instructions in the pop-up dialog
boxes. Only one device can be paired at a time
in the 6100-Cu.

Once you have connected to your device,
press < 1 to come out of the list.

~

©

Return to step #2 above to select your
Bluetooth device and establish the VNC
connection.

When saving results, the unit also saves the
corresponding Date and Time.
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Date allows you to enter the date according to
the following formats:

0 yyyy-mm-dd
0 dd-mm-yyyy
0 mm-dd-yyyy

The Time Format can be set according to the
12- or 24-hour formats.

14
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e You can also modify the Time Zone and
enable an option so that your unit automatically
adjusts the time for the daylight saving period.

To set the date and time:

1. Press h select System Settings, and then
Date and Time.

2. Use the up/down arrow keys to select any of
the date or time settings.

3. Press ¢ to enable the modification controls.

a. Forthe Date and Time, an edit screen
is displayed with descriptive function
keys.

b. Use the arrow keys to modify the
number values, then press to confirm
the change and go back to the
previous screen.

c. If 12 hours (AM-PM) is selected, when
setting the Time in the edit screen,
toggle the AM/PM function key for the

desired period of the day. Press o |
to go back to the previous screen
without saving the new value.

d. Forthe Time Format, Auto daylight
saving and Time Zone values, use the
arrow keys to select the desired value,
then press 4 to confirm the change.

6.6 Battery Info

You can set your unit to automatically switch to
suspend mode independently for the battery or DC
power modes.
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This is useful for example if you want to save battery
power but do not want to be hindered by unwanted
switches between modes when using DC power.

e Power off completely shuts down the unit’s
power.

e Power suspend puts the unit in sleep mode;
you can wake up the system by pressing d)

Note: If you hold down Q') for 12 seconds or more, the
6100-Cu may reset the date and time to incorrect
values. Once the unit is powered back on, an
Invalid Date and Time dialog box will pop up
displaying The unit date and time are probably
invalid. (1/1/2006 12:00:25 PM). Please update
the date and time in System Settings/Date and
Time to ensure the delivery of all the functionality
the unit has to offer.

o DCIN/BATTERY Idle timeout allows you to
set the time duration for the unit to idle (no
keys pressed or test being run) before turning
off the LCD.

e DC IN/BATTERY suspend timeout allows you
to set the time duration for the unit to enter
sleep mode.

Note: Setting the DC IN suspend timeout to the lowest
value and not to Never ensures the unit enters
suspend mode while the charger is connected.
Battery charging time is quickest when the unit is
in suspend mode.

e Power Save Mode is either Disable/Enable.
When enabled, BATTERY Idle timeout and
BATTERY suspend timeout are set to 5 min,
Backlight to 50 %, and Modem Power OFF
(including the unit) to Immediately. The
selections are limited and the following warning
message will popup:

e Power Save mode is enabled. High Voltage
Monitoring is active only while the test is in
progress.

e The Default power scheme settings are:

e LCD backlight turns off after system idles (no
keys pressed) for 10 min.

e Unit switches to suspend mode after timeout:
10 min.

e Power Save Mode is Disable requiring you to
go to this page to see what will be changed
before enabling it.

The chart displays the following battery measurements:
capacity, current, and voltage. Battery Status indicates
the current power level, as a percentage, for the
battery.

© 2020 Radiodetection Ltd
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To change the power scheme settings:

1. Press D select System Settings, and then
Battery Info.

2. Under DC IN or BATTERY, use the arrow keys
to select Idle/suspend timeout modes. Press
v to view the list of available choices or use
the left/right arrow keys.

3. Select a new value, then press ¥ to confirm

the choice. Repeat for the other modes as
needed.

6.7 Software Options

To activate a newly purchased option key on your
6100-Cu, please contact Radiodetection. The unit may
require returning to Radiodetection.
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Copper Options

This screen lists all the Copper Configured Options
that are present on the unit. Possible options are as
follow:

e TDR
e RFL
e FaultMapper

Pair Detective
Wideband Testing
Near End Crosstalk

High Voltage Isolation Resistance
e Stressed Balance Test

e Far End Device Test Control

Return Loss

ADSL+ and VDSL2 Data Rate Prediction
VDSL2-35b Data Rate Prediction

UFED Control

Platform Options

This screen lists all the Platform Configured Options
which are present on the unit.

Possible options are:
e FTP Result Upload

e Touchscreen Support (always enabled)

6.8 Information

About Radiodetection

The About tab contains contact information should you
require technical assistance.

Sad odetecton Lid

Wenters Drive, Ormscd, 534 0AF, UK
Cogpght & 2000

For techncal sappont

Vet

alipassgpon. el odutection, cont/
or mrwd rd_supporiPess.com

or cal

(LS +44 (0) 117 376 T7T%
USAICS +]1 (B77) 247 2097
Eirope: +31 (U 314 6647 00
Ao +852 2110 BL50

Apxc 48] (0)2 WO X2

6100-Cu Information

The Information tab displays information about the
product, software, and memory installed on the device.

The page also identifies hardware information.

To view the complete version numbers of the
software installed on the device:

1. Press the Information tab again.

2. Press the tab again to return to the original
value.

16
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0 Yellow icon indicates that the Wi-Fi
dongle is powered up and ok, but that
the 6100-Cu is not connected to any
Wi-Fi hotspot.

!
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6.9 Upload Setu Wi-Fi (dongle not attached, etc.).
Upload Enable

The Upload Enable function allows you to upload your
test result files (FTP Result Upload option must be
enabled.)

e Ethernet is the default upload and if selected,
displays an Ethernet g% icon in the top right-
hand corner of the navigation bar. It identifies
whether or not a connection is present
displaying a green or yellow icon similar to the
Wi-Fi symbol described above.

e Disable Upload option disables uploading your
files via Wi-Fi or Ethernet. You can export
results to a USB memory device.

The DSL In-band Upload method supports DSL or
Ethernet, and can be set to either Enable or Disable.

“"m

The Out-band Upload Method allows you to use one
of the following methods:

Wi-Fi allows you to upload files from the 6100-Cu via a
Wi-Fi hotspot/router and is available for the following
results pages:

e Copper User Auto Test from Upload/Save
Result tab

e Copper User Auto Test from Result
Manager/Summary/Upload

e All Copper results from Result
Manager/Upload

© 2020 Radiodetection Ltd 17
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FTP Setup
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The FTP Setup function allows you to configure the file
transfer information using the following:

e Address Format allows you to select the FTP
server address type:

o |IP Address
o URL

e FTP Server Address allows you to set either
the IP Address or URL.

e Port is a fixed numeric value for the signaling
port used to establish an IP network session.

e Username/Password is your login ID and
password.

e Mode is either Active or Passive for the file
transfer mode.

e Transfer Type is set to Binary, transferring
files as a binary stream of data.

e Remote Directory can be used to specify the
file upload directory on the FTP server, for
example, dirl/dir2. If this field is left empty, the
FTP upload will save the result file at root
directory on FTP server.

o Restore Default button allows you to reset the
entries to their defaults.

To configure the setup options:

1. Press the up/down arrows to select the desired
parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on a value to open a list box of
options or the alphanumeric editor screen and
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use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

Wi-Fi Setup
The Wi-Fi Setup pages allows you to connect your
6100-Cu to a Wi-Fi network.

e Select a Wi-Fi Network for Upload lists the
available secure Wi-Fi networks in range and
presently connected. (Unsecured Wi-Fi
networks are not supported.) The last three
networks that were connected are also listed,
whether or not they are presently connected to
the 6100-Cu.

Note: If you select a network from the list of previously
selected networks (last 3), the 6100-Cu will try to
join that network using the credentials saved for
the selected network.

0 Status displays a Wi-Fi symbol if the
device is connected, and is
dynamically updated with the present
connectivity state of the networks.

o Network Name is the Wi-Fi network
name.

0 A third, right-hand column displays a
checkmark indicating the network
selected for upload.

e Forget Network button removes a previously
joined network from the list.

18
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e Select Other Network button opens a new
page allowing you to search for a specific
network.

e Find Networks button searches for available
networks.

Note: Only Wi-Fi channels 1-11 are supported.

To connect your 6100-Cu to a Wi-Fi network:

1. Press the down arrow key to highlight the list
box and press ¥ to get into the list.

2. Inthe list, press the up/down arrows to select
the desired network.

3. Press ¥ to confirm a network and open the
alphanumeric editor screen to enter your
Password.

4. Press < 1 to come out of the list.

Press the down and left/right arrow keys to
highlight the network buttons and press ¥ .

Select Network

The Select Network page allows you to search for a
specific Wi-Fi network.

Beckizd Hcerirk
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e Network Name opens the alphanumeric editor

screen allowing you to enter the name of the
desired Wi-Fi network.

e Security lists the following wireless security
protocols:

o WEP (Wired Equivalent Privacy)
o WPA (Wi-Fi Protected Access)

o WPA2 (Wi-Fi Protected Access version
2)

6100-Cu Multifunction Copper Tester Operation Manual

Note: When using WPA encryption, some specific
routers may have performance issues with the
supplied Wi-Fi dongle. In this case, please use
WPA2 encryption.

e Password opens the alphanumeric editor
screen allowing you to enter the desired Wi-Fi
network’s password. Join function key replaces
Done on the editor screen.

e Join function key allows your 6100-Cu to
connect to the other network and it becomes
the selected/preferred upload network.

To configure the other network parameters:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

Press the Join function key to connect to the
other Wi-Fi network.

Ethernet Setup
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The Ethernet Setup function allows you to configure
the line and access modes, etc for an Ethernet
connection, using the following parameters:

e Access Mode options are DHCP, Static, or
PPPoE.

© 2020 Radiodetection Ltd
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WAN Link Speed is a choice between Auto
(negotiated during the link establishment), 100
or 10 Mbit/s.

WAN Connect Mode is Full- or Half-Duplex,
when Link Speed is set to either 100 or 10
Mbit/s.

VLAN Support enables the unit to tag/untag
Ethernet frames.

VLAN ID is a virtual local area network
(VLANtag ranging from 0 through 4094. The
entry is available only when VLAN Support is
Enable.

Vendor ID is the name of the unit. This entry is
available only when Access Mode is DHCP.

Local Mac Address is the internal MAC
address of the unit: either 6100-Cu or User
Defined.

Mac Address is a specific MAC address, in a
hexadecimal format, if User Defined was
selected for the previous parameter. This entry
is available only when Access Mode is DHCP
or Static.

WAN Login Timeout is a numeric setup entry.

The following parameters are available only when
Access Mode is PPPoE.

0 Login Name/Password is your user ID
and password.

0 Obtain IP is either Dynamic where the
access concentrator or broadband
remote access server assigns a
temporary IP address to the unit, or
Static where you enter the IP address
of the unit.

The following parameters are available only when
Access Mode is Static.

0 IP Address is the address for the unit
that is actively connected to your
network or the internet at the time of
login.

o Gateway is the IP address of the
default gateway.

0 Subnet Mask is the network address
used to identify if the IP address is
within the same wide area network.

0 DNSL1 is the address of the primary
domain name server to be used by the
unit. If DNS is unavailable, enter
0.0.0.0.

0 DNS2 is the address of the secondary
domain name server to be used by the
unit. If DNS is unavailable, enter
0.0.0.0.

e Restore Default button allows you to reset the
entries to their defaults.

To configure the setup options:

1. Press the up/down arrows to select the desired
parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

6.10 Wi-Fi Test

Selecting the Wi-Fi Test icon activates the Wi-Fi Scan
function, listing all the Wi-Fi (wireless) networks
available to you.

Wi-Fi Scan

The Wi-Fi Scan tab displays all wireless networks
available with details that allow you to compare them.

e Navigate to a Wi-Fi Network for Details
enables you to select a wireless network from
the list to view further details below.

0 Chan. displays the Wi-Fi channel
number.

0 Network Name or SSID (service set
IDentifier) is the name assigned to a
wireless network.

0 MAC Address or BSSID (basic service
set identifier) is the address of the WAP
(wireless access point).

0 RSSI is the received signal strength
indicator returned from the Wi-Fi dongle.

e Sort Channels button allows you to toggle the
channel numbers by ascending and
descending.

e Sort RSSI button allows you to toggle the RSSI
signal strength values by ascending and
descending.

Note: With touchscreen, you can also sort the network
names by clicking/tapping the column header.

e Hide/Show Hidden Network button allow you
to hide/show hidden networks in the list.

20
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Details of the selected Network Name include: o  Wi-Fi
e Signal (RSSI) strength may list one of the e Ethernet
following levels with the table cell shown in the ] ] } )
corresponding colour: o Disable Connection option disables uploads

) via Wi-Fi or the Ethernet.
o No Signal (< -90/black) o ] )
When Wi-Fi or Ethernet are selected, their respective

o Very Low (-90 to -82/red) icons are displayed in the top right-hand corner of the
o Low (-81 to -72/red) navigation bar. The status of whether or not a
connection is present is indicated by the color of the
0 Good (-71 to -68/orange) icon: green, yellow, or red.
o Very Good (-67 to -58/yellow)
o Excellent (> -58/green) Wi-FEi Setup
e Channel displays the Wi-Fi channel number
and frequency. The Wi-Fi Setup function for Comms Setup is the

e Security displays one of the following
encryption and authentication types: NONE,
WEP-OPEN, WEP-SHARED, WPA-TKIP, T
WPAPSK-TKIP, WPA2-TKIP, WPA2PSK-TKIP, P .
WPA-AES, WPAPSK-AES, WPA2-AES,
WPA2PSK-AES.

o Network Type is either Access Point (the
infrastructure network or router) or Adhoc
(spontaneous).

To navigate to a Wi-Fi network and view the details:

5. Press ¥ to get into the list. i : .
et M|
6. Press the up/down arrow keys to select a K
network and view its details below. (e LS o el g G

| -
R

same as in the System Settings/Upload Setup.
Please see Wi-Fi Setup on page 18.
6.11 Comms Setup

Connection Enable Ethernet Setup

The Ethernet Setup function for Comms Setup is the
same as in the System Settings/Upload Setup.
Please see Ethernet Setup on page 19.
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The Connection Enable tab allows you to choose the B oo
Connection Method for upload. .."‘
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Section 7 Setting Up
Copper Tests

The 6100-Cu is designed to test basic twisted pair
quality, identify and locate faults, and troubleshoot
noise and signal issues. These measurements offer a
quick and thorough method to determine if the cable is
capable of supporting xDSL technology. In addition, it
utilizes noise measurements, longitudinal and stressed
balance tests, and power spectral density tests to
assist in the installation, maintenance, and
troubleshooting of copper cables.

7.1 Copper Test Main Menu

Copper Main presents the main copper menu page
which allows you to navigate between all the copper
qualification testing applications using the up/down,
left/right arrow keys on the keypad.
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Press ¥ to run a test, bring up the sub-menu, or
perform the application of the selected icon.

7.2 Test Configuration

Before performing copper tests, you can set up the
software settings and values for the cables. The 6100-
Cu allows you to save test parameters and threshold
settings to different profiles and reuse them as needed.
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The Test Configuration menu provides the utilities to
setup test parameters. The 6100-Cu supports several
types of copper test applications. Test parameters and
thresholds are saved into a test configuration profile. A
Profile Default is provided with a predefined set of
parameters for all test applications.

Note: Cable parameters are not included in these
profiles but can be configured in Setup.

e Select Profile lists available profiles saved in
the internal memory. The current active profile
is shown in the upper information header.

e An asterisk "#" on the currently Selected
Profile name indicates that modifications have
been made to this profile in the Threshold
Settings or parameters of a particular test.

e At power up, settings are read from the last
loaded profile.

e Profile Details lists the tests for configuration:
o Pair Detective

FaultMapper

Auto Test

Multimeter

Noise Tests

Frequency Tests

TDR

O O O o o o

e Copy to USB allows you to copy all profiles
found in the internal memory to an external
USB device. If the profile name already exists
in the destination folder, you will be prompted
to overwrite existing profile(s).

0 You can overwrite each file individually
by pressing the Yes button, or
overwrite all by pressing Yes to All.

© 2020 Radiodetection Ltd
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o If Yes to All is not pressed, then
individual files may be overwritten by
pressing Yes, or skipped by pressing
No.

0 You can terminate the process by
pressing Cancel.

e Copy from USB allows you to copy all profiles
found on an external USB device to the unit.

o Delete Profile allows you to delete a profile
(except the default profile) on the unit.

e Profile Default resets the current test setup to
the factory default profile. If selected, a
dialogue box pops up to confirm that all single
and auto test settings will revert to factory test
settings.

e Save Profile allows you to save changes made
to a selected profile. An asterisk "*" on the
Selected Profile name indicates that
modifications have been made in the
Threshold Settings or parameters of a
particular test. the following function keys.

To save a profile, use one of the following function
keys:

o Save allows you to save to the
currently selected profile name.

0 Save As opens the alphanumeric
editor screen allowing you to enter a
new name for the profile selected.

o Don’t Save deletes the message box
without saving the changes to the
currently selected profile.

To navigate between the configuration icons:

1. Press the up/down left/right arrow keys on the
keypad to select an icon.

2. Press ¥ to confirm your selection.

Select Profile

The Select Profile page lists the available profiles in
the internal memory, by Profile Name and
Modification Date.

AE Woomi S hdmi ey Ceen

The Selected Profile displays the current active profile.
To select a profile:

1. Press the up/down arrow keys to highlight the
desired entry and press . The profile is loaded
and the Selected Profile is updated with the
current selection.

OR

2. Press | to cancel your selection and go
back to the Test Configuration menu.

Profile Details Main Menu

You can view any of the currently selected test
parameters from the Profile Details menu by selecting
the desired test icon. An asterisk # on the Selected
Profile name indicates that modifications have been
made to this profile in the threshold settings or
parameters of a particular test.

Each test displays a sub-menu of test icons to select
and view.
To select a test:

1. Press the up/down left/right arrow keys on the
keypad to select an icon.

2. Press ¥ to display the sub-menu test icons.

24
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Multimeter Profile Details
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The profile details Multimeter main menu allows you to
view the test threshold and parameters of the following
tests:

Voltage

e Current

e Resistance

¢ Resistive Balance

e Isolation

e Capacitance/Opens
e Station Ground

e Stressed Balance

6100-Cu Multifunction Copper Tester Operation Manual

To navigate between the test profiles:

1. Press the up/down left/right arrow keys on the
keypad to select an icon.

2. Press ¥ to confirm your selection.

Noise Tests Profile Details
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The profile details Noise Tests main menu allows you
to view the test threshold and parameters of the
following tests:

e VF Noise

e Power Influence

e VF Impulse Noise
e WB PSD Noise

e WB Impulse Noise
e NEXT

To navigate between the test profiles:

1. Press the up/down left/right arrow keys on the
keypad to select an icon.

2. Press ¥ to confirm your selection.

© 2020 Radiodetection Ltd
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Frequency Tests Profile Details
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The profile details Frequency Tests main menu allows
you to view the test threshold and parameters of the
following tests:

e VF/AC Balance

e \WB Balance

¢ \WB Attenuation

e Return Loss

e TX/RX Tone

e RX Tone with FED

To navigate between the test profiles:

1. Press the up/down left/right arrow keys on the
keypad to select an icon.

2. Press ¥ to confirm your selection.

TDR Profile Details

The profile details TDR menu allows you to select and
view the parameters set for the following tests:

e Auto TDR
e Manual TDR
e XxTalkk TDR

To navigate between the test profiles:

1. Press the left/right arrow keys on the keypad to
select an icon.

2. Press ¥ to confirm your selection.

Auto Test Profile Details

The profile details Auto Test main menu allows you to
view the test threshold and parameters of the following
tests:

e POTS Auto Test

e User Auto Test

26
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To navigate between the test profiles:

1. Press the up/down left/right arrow keys on the
keypad to select an icon.

2. Press ¥ to confirm your selection.

Delete Profile
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Delete Profile lists all profiles found on the internal
memory except the default profile, which cannot be
removed.

Selected Profile displays the profile name in use.

To delete a profile:
1. Press the up/down arrow keys to highlight the
entry to be removed and press ¥ .

2. Press the Delete function key to remove the
entry from the unit.

OR
3. Press < 1 to cancel your selection, remove

any display message, and go back without
impacting any profiles.

7.3 Setup

The Setup function allows you to set up parameters
common to all tests.
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To access the Setup function:

1. Onthe Home pane, highlight Copper Test,
then press V.

2. From the Copper Main page select Setup and
press ¥ .

Setup presents a menu of items to set up copper tests.

e Phone Book includes pages to setup and save
groups of phone numbers.

e Cable Book includes pages to select, add,
clone, and delete a cable, as well as modify its
details.

e Application Settings include the following
pages: General, Standard, Identification, File
Name, and Buzzer. Current settings are kept
in memory and are independent of the profiles.

e Factory Default allows you to revert the
Phone Book and/or Application Settings to
the factory default values.

e Test Lead Compensation overwrites the
current test lead characteristics to start
resistance and capacitance compensation
based on the cable temperature of the test
lead.

To navigate between the setup icons:

1. Press the up/down left/right arrow keys on the
keypad to select an icon.

2. Press ¥ to confirm your selection.

© 2020 Radiodetection Ltd
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The Phone Book menu presents a selection of T T T e T a1
functions which allow you to manage the groups of AL 1 [T v e
phone numbers relevant to performing the copper tests.
It can include a maximum of 50 groups of up to 3
individual entries each. The functions are as follows:

e Select Group/Entry
¢ Phone Book Details
e Add Group

e Clone Group

e Delete Group

il Whow L Geai i-.r.-fi
e Load Phone Book

e Save Phone Book
Group #in use displays the group number in use.

bt Gy by To select a group and entry:
Sroup L Mctory M et see

1. Press the up/down arrow keys to highlight the

A — i i
n; » desired entry and press ¥ . The Group #in
wa) Pembed 0 O Use is updated with the current selection.
Avctowr Loy
e = 0 o
Ty  OiebDop  eitims 2. Press o | to cancel your selection and go

S

back to the Phone Book menu.

a
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Phone Book Details

The Phone Book Details page allows you to view and
modify the Phone Book parameters of the currently
highlighted phone entry. You can also enable/disable
entries 2 and 3 in each phone group.

To navigate between the phone book functions: When creating a new phone group, only entry 1is
. enabled. Entries 2 and 3 remain disabled until entry 1 is
1. Press the up/down left/right arrow keys on the filled in.
keypad to select an icon.
TR
2. Press ¥ to confirm your selection. Faa e Ly Ml e
_Pwu-hrl. ot e
Select Group/Entry

The page lists entries by Group ID and Entry
Name/Type. There is 1 group of 3 factory default
entries which cannot be edited or deleted. The Phone Pl P | A
Book can include a maximum of 50 groups.
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Group ID displays the group ID number. This
is the only parameter that cannot be modified
however you can navigate between the
available phone groups.

Entry Name is the name of the entry in the
Phone Book.

Phone Number is the 10-digit numeric phone
number of the entry.

Type displays the following list of values:
o Milliwatt tone
0 Quietline
o Drop battery
o - (for additional line types)
Enable displays either Yes or No.

Accept function key validates and updates all
the parameters of the Phone Book.

To view and modify the group details:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.
OR

3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.
Press the Accept function key to update the
Phone Book with your changes.

Add Group

The Add Group page allows you to add a new group
entry into the Phone Book using the following
parameters for the currently highlighted Group ID.

6100-Cu Multifunction Copper Tester Operation Manual
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Group ID displays the group ID number. This
parameter cannot be modified.

Entry Name is the name of the entry in the
Phone Book.

Phone Number is the 10-digit numeric phone
number of the entry.

Type displays the following list of values:
o Milliwatt tone
o Drop battery
0 Quiet line
0 - (for additional line types)
Enable displays either Yes or No.

Add function key adds the new group entry to
the Phone Book.

To add a new group entry:

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

Press ¥ to confirm the value.

Press the Add function key to append the new
group entry to the end of the Phone Book. If
the maximum number of Phone Book entries
has been reached, delete an entry before
adding a new one.

© 2020 Radiodetection Ltd
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Clone Group

The Clone Group page allows you to copy the details
of an existing entry to a new group entry in the Phone
Book. The page lists all entries by Group ID.

The list can display a maximum of 50 entries.

Group # In Use displays the Group ID number in use.

T T

To clone a group entry:

1. Press the up/down arrow keys to highlight the
desired entry.

2. Press the Clone function key to copy the
details of the highlighted entry and append a
new Group ID to the list.

OR

3. Press < 1 to cancel your selection and go
back to the Phone Book menu.

Delete Group

The Delete Group page allows you to delete a group
entry from the Phone Book. The page lists all entries
by Group ID.

Group #in Use displays the group number in use.
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To delete a group entry:

1. Press the up/down arrow keys to select the
entry to be removed.

2. Press the Delete function key to remove the
selected entry from the Phone Book. If you try
to delete a cable in use, a warning message
pops-up and changes the Group #in Use to
Group 1 by default.

OR
3. Press < 1 to cancel your selection, remove

any display message, and go back without
impacting the Phone Book.

Load Phone Book

The Load Phone Book page allows you to import a
phone book. The page displays the file name and date
of the last phone book loaded. Only .csv files are
supported.

e The Storage Location lists the load
destinations:

0 Internal memory
o USB

e File Name lists the phone book file name(s) to
load.

e Load button imports the selected phone book.

e You will be prompted for confirmation since this
action will overwrite the current phone book.

e Cancel button removes the
confirmation/warning message without
impacting the phone book.
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To load a phone book:

1. Select the Storage Location using the
left/right arrow keys.

OR

2. Press ¥ to display the list of options.

3. Using the up/down arrow keys, select a file
name to load.

4. Press Load and confirm. The unit will remove
the existing phone book and replace it with the
loaded one.

OR

5. Press Cancel to remove the message.

Save Phone Book

The Save Phone Book page allows you to save or
export a phone book.
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Save File allows you to enter a file name of the
current phone book to save. By default, the
name is phone_book.csv.

The Storage Location lists the save
destinations:

o Internal memory
o USB

Save button saves the selected file.

Note: The unit will overwrite any document with the
same file name found on the disk, without
warning.

To save a phone book:

1. Accept the default file name or press ¥ to
create a hew one using the edit screen.

N

Select a Storage Location.

w

Press Save.

7.5 Dialer Function

The Dialer function provides a dial-up path from the
6100-Cu to another tester (or quiet termination or silent
switchman) through a switched circuit network. DTMF
(dual-tone multi-frequency) transmission is enabled via
the phone keypad allowing you to place POTS calls.
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The dialer can be accessed from the Copper Main or
Multimeter (if FED option enabled) pane and is also
integrated into individual test screens to give you quick
access to the manual dialer function, speed dial and
last dialed lists, without exiting the current test
application.
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To access the Dialer function:

1. Onthe Home pane use the up/down arrow
keys to highlight Copper Test, then press V.
2. From the Copper Main or Multimeter (if FED
option enabled) page select Dialer and
press V.
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Dialer

Dialer provides the following functions:

The means to call and signal voice switch test
functions, such as drop battery, quiet line, and
more.

It is integrated with POTS Auto Test and other
manual test screens for easy access to the
switch functions during those tests. For
example, when testing for load coils, you can
remove the line battery and use the dialer
function to signal the switch to drop battery,
and then run the load coil test.

Itis DTMF and can also be used to control a
DTMF FED (Far End Device) by entering
specific FED DTMF commands.

e Allows you to use the unit as a telephone (with
the built-in speaker or external headset and the
on-screen phone keypad as a dialer) when
Enter Number is invoked, whether in the test
results screens or through the separate
dedicated Dialer application.
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The following parameters can be accessed from this
page:
e Dialing Status shows the current status of the
dialed number.

e Group ID displays the group ID number of the
dialed number if it was selected from the
Phone Book.

e Entry ID displays the Entry Name of the dialed
number if it was selected from the Phone
Book.

e Enter Number displays the telephone number
entered, or selected from the Recent Dialed
Numbers list or Phone Book.

e Recent Dialed Numbers button opens a list of
recently dialed numbers for selection.

e Select From Phone Book button allows you to
select a number from the Phone Book.

e Function Keys:

o Dial/Hang Up allows you to dial the
selected or entered number, and hang
up the dialer.

o Add To Phone Book saves the
entered number to the Phone Book.

0 Mute/Unmute Speaker changes the
speaker status.

0 Volume adjusts the volume level.
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To dial a number:

1. Use the up/down arrow keys to highlight an
entry or button and press ¥ .

2. Enter a new phone number using the on-
screen keypad or select an existing one from
the lists.

3. Press the Dial function key to start the call.

Enter Number

The Enter Number box is where you enter the phone
number you wish to dial.
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To enter a phone number:

1. Press any of the buttons on the keypad by
using the navigation keys on the unit and

pressing ¥ . The selected numbers are
entered in the text box.

2. Press Pause to enter a 1-second pause while
dialing. For example, pressing Pause
consecutively 3 times, creates a 3-second
pause.

3. Move left or right in the text box by using
Cursor Left/Right function keys.

4. Delete a character by moving the cursor to the
left of the character and pressing the Delete
function key.

5. Press Done function key when you have
completed entering a phone number.

Note: Alphabets on the keypad are for reference only.
Pressing any of the buttons will not show the
alpha-character in the text box.

6100-Cu Multifunction Copper Tester Operation Manual

Recent Dialed Numbers

The Select Number page lists a maximum of 8
recently dialed telephone numbers which you can
select to make your call.
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To select a recently dialed number:
1. Use the up/down arrow keys to select an entry.

2. Press ¥ to confirm your choice. The number

is automatically entered in the Enter Number
field of the Dialer page.

Select from Phone Book

iy  Wirks P isei ey sl

The Select Entry read-only page lists entries by Group
ID and Entry Name/Type. There is 1 group of 3 factory
default entries. The Phone Book can include a
maximum of 50 groups.

© 2020 Radiodetection Ltd
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e Group #in Use displays the group number in
use.

e Entry in use displays the Entry Name in use.

To select a group and entry:

Press the up/down arrow keys to highlight the desired

entry and press ¥ . The Group # in Use is updated
with the current selection and automatically entered in
the Enter Number field of the Dialer page.

Add to Phone Book
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The Add Group page allows you to add a new group

entry into the Phone Book using the following
parameters for the currently highlighted Group ID.

e Group ID displays the group ID number. This
parameter that cannot be modified.

e Entry Name is the name of the entry in the
Phone Book.

e Phone Number is the 10-digit numeric phone
number of the entry.

e Type displays the following list of values:
o Milliwatt tone
o Drop battery
0 Quietline
0 - (for additional line types)
e Enable displays either Yes or No.

e Add function key adds the new group entry to
the Phone Book.

To add a number to the phone book:

1. Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

Press ¥ to confirm the value.

Press the Add function key to append the new
group entry to the end of the Phone Book. If
the maximum number of Phone Book entries
has been reached, delete an entry before
adding a new one.

7.6 Cable Book

The Cable Book menu allows you to select, add,
clone, and delete a cable, as well as modify its details,
such as:

Select Cable
Cable Details
Add Cable

Clone Cable
Delete Cable
Load Cable Book
Save Cable Book

Zibac: Labie
ke | [’ 14 VT

B e

T | ¢ ki Tl Dl e

E 4
R K &
v . [ —
T DA e [l (E N e
i
n
1 em ]
S
L]

To navigate between the cable book functions:

1. Press the up/down left/right arrow keys on the

keypad to select an icon.

2. Press ¥ to confirm your selection.
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Select Cable

The Select Cable page lists entries by ID, Cable
Name, and Cable Fill. The list can display a maximum
of 25 entries. Only the cables from the selected Cable
Book will be available for selection in test screens.
Also, only cables from the CableBookSettings can be
edited or deleted.
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e Select Custom Cable Book
o0 FactoryDefaultBook
CableBookSettings
ItalianCableBook
UKCableBook

FranceCableBook

o O O o o

Cable # in Use displays the ID number
of the cable in use.

o Cable Book Version displays the
current edition number of the Cable
Book in use.

To select a cable in use:

1. Press the up/down arrow keys to highlight the

desired entry and press ¥ . The Cable # in
Use is updated with the current selection
displaying Cable Details.

OR

2. Press < 1 to cancel your selection and go
back to the Cable Book menu.

Cable Detalls

The Cable Details page allows you to view the
parameter details of the Cable # in Use, or select a

6100-Cu Multifunction Copper Tester Operation Manual

Cable ID number by pressing the left/right arrow keys
on the keypad and view its details. You can only modify
cables from the CableBookSettings book, see above.
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e Cable Name is the name of the cable in the
Cable Book.

e Cable Gauge is the gauge system for
measuring wire sizes in AWG (American Wire
Gauge) units or mm (metric wire size).

e Cable Fill is the type of material the cable is
filled with: Aircore, Jelly, Pulp, 5 PR, or 2 PR.

e Capacitance T-R/A-B specifies a value for the
capacitance per length constant.

e Capacitance T/R to GND/A/B to E specifies a
value for the capacitance per length to ground
constant.

e Resistance specifies a value for the resistance
constant of the cable.

e Attenuation @ 300 kHz specifies a value for
the reduction in signal strength or insertion loss
of the cable.

e VOP Ratio is the velocity of propagation for the
cable as a ratio of the speed of light

e VOP Percentage is the velocity of propagation
for the cable as a percentage of the speed of
light

e VOP V/2 m/us is the velocity of propagation for
the cable in m/us divided by 2

e Temperature specifies the temperature of
reference at which all cable parameters have
been measured, in either °F (Fahrenheit) or °C
(Celsius) units. The measurement units are
updated based on the Temperature settings in
Setup/Application Settings/Standard.

© 2020 Radiodetection Ltd

35



6100-Cu Multifunction Copper Tester Operation Manual

To view and modify the cable details:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options and use the navigation keys to scroll
through.

4. Press ¥ to confirm the value.

Press the Accept function key to update the
cable details with your changes.

Add Cable

The Add Cable page allows you to add a hew cable
entry into the CableBookSettings using the following
parameters for the currently highlighted Cable ID.
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e Cable ID displays the cable ID number. This
parameter that cannot be modified.

e Cable Name is the name of the cable in the
Cable Book.

e Cable Gauge is the gauge system for
measuring wire sizes in AWG (American Wire
GaugeO0 units or mm (metric wire size).

e Cable Fill allows you to select the type of
material the cable can be filled with: Aircore,
Jelly, Pulp 5, PR, or 2 PR.

e Capacitance T-R/A-B allows you to specify a
value for the capacitance per length constant.

Capacitance T/R to GND/A/B to E allows you
to specify a value for the capacitance per
length to ground constant.

Resistance allows you specify a value for the
resistance constant of the cable.

Attenuation @ 300 kHz allows you to specify
a value for the reduction in signal strength or
insertion loss of the cable.

VOP allows you to set the velocity of
propagation for the cable.

Temperature specifies the temperature of
reference at which all cable parameters have
been measured.

Add function key adds the new cable entry to
the Cable Book.

To add a new cable entry:

1.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

Press ¥ to confirm the value.

Press the Add function key to append the new
cable entry to the end of the
CableBookSettings. If the maximum number
of Cable Book entries has been reached,
delete an entry before adding a new one.

Clone Cable

The Clone Cable page allows you to copy the cable
details of an existing entry from the selected Cable
Book to a new cable entry in the CableBookSettings.
The page lists all entries by ID, Cable Name, and
Cable Fill.

Cable # in Use displays the ID number of the
cable in use.

Cable Book Version displays the current
edition number of the Cable Book in use.
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To clone a cable entry:

1. Press the up/down arrow keys to highlight the
desired entry and press ¥ .

2. Press the Clone function key to copy the
details of the highlighted entry and append a

new ID to the CableBookSettings list.

OR

3. Press < 1 to cancel your selection and go
back to the Cable Book menu.

Delete Cable

The Delete Cable page allows you to delete a cable
entry from the selected Custom Cable Book. The
page lists all entries by Cable ID, Cable Name, and

Cable Fill.
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Cable # in Use displays the ID number of the
cable in use.

Cable Book Version displays the current
edition number of the Cable Book in use.

To delete a cable entry:

1.

Press the up/down arrow keys to highlight the
entry to be removed and press ¥ .

Press the Delete function key to remove the
entry from the Custom Cable Book. If you try
to delete a cable in use, a warning message
pops-up and changes the Cable # in Use to
cable #1 by default.

OR

Press < 1 to cancel your selection, remove
any display message, and go back without
impacting the Cable Book.

Load Cable Book

The Load Cable Book page allows you to import a
cable book. The page displays the file name and date
of the last phone book loaded. Only .csv files are
supported.

The Storage Location lists the load
destinations:

o Internal memory
o USB

File Name lists the cable book file name(s) to
load.

Load button imports the selected cable book.
You will be prompted for confirmation since this
action will overwrite the current cable book.

© 2020 Radiodetection Ltd
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e Cancel button removes the
confirmation/warning message without
impacting the cable book.

To load a cable book:

1. Select the Storage Location using the
left/right arrow keys.

OR

2. Press ¥ to display the list of options.

3. Using the up/down arrow keys, select a file
name to load.

4. Press Load and confirm. The unit will remove
the existing cable book and replace it with the
loaded one.

OR

5. Press Cancel to remove the message.

Save Cable Book

The Save Cable Book page allows you to save or
export a cable book.

e ey b v

e Save File allows you to enter a file name of the
current cable book to save. By default, the
name is cable_book.csv.

e The Storage Location lists the save
destinations:

o Internal memory
o USB

e Save button saves the selected file.

Note: The unit will overwrite any document with the
same file name found on the disk, without
warning.

To save a cable book:

1. Accept the default file name or press ¥ to
create a new one using the edit screen.
2. Select a Storage Location.

3. Press Save.

7.7 Application Settings

Before executing the copper tests, set up the software
settings and values for the cables. The 6100-Cu allows
you to save standard parameter settings to different
profiles and reuse them as needed.

To access Application Settings:

From the Home pane, select Copper Test, then
Setup, and Application Settings.

General

The General tab allows you to configure the unit with
specific measurement values and graph viewing
settings.
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Each parameter is described below:

e Cable Temperature specifies the temperature
of the cable under test in either °F (Fahrenheit)
or °C (Celsius) units.

e Capacitance Measurement is either 3
Terminal or 2 Terminal. The latter method
measures the capacitance across the 2
terminals specified (either T-R, T-G, R-G or A-
B, A-E, B-E), whereas the 3 Terminal method

38

© 2020 Radiodetection Ltd



measures the capacitance across the 2
terminals specified, and shorts the remaining
(or unspecified) terminal to G/E. The 3
Terminal method is more common and is the
default. Continue to use it unless you know you
need the 2 Terminal method.

Note: In order to correctly determine cable length by
using the Capacitance Measurement, the
Cable Book must contain both 3/2 Terminal
values.

Note: The accuracy of the 2 Terminal Capacitance
Measurement is impacted by the use of the
FED, and the 3 Terminal method is
recommended to be used instead.

e VOP Compensation offsets length calculation
inaccuracy caused by the changes in velocity
of the pulse propagation, depending on the
pulse width and cable length produced by skin
effect; and is applied to TDR, WB Attenuation,
and FaultMapper tests.

e Test Startup Mode lists the test startup type:

o Auto (default) automatically starts a test when
you select the respective icon from the test

sub-menu pane and press ¥ .

e Manual requires that you press Start/Stop on
the 6100-Cu keypad to start a test.

e Report File Storage Location is USB which is
automatically selected.

e Report Format is HTML, MHTML, or XML as
the generated report format.

e Prompt To Save Results allows you to
Enable/Disable popup confirmation messages
before leaving a test and not saving results.

e Result File Storage Location allows you to
select where to save your results: to a USB or
the internal memory of the 6100-Cu.

e Landscape Mode Settings:

o Default Graph Mode sets the default
graph viewing mode to either Portrait
or Landscape.

0 Screen Rotation sets your preferred
default rotation of the unit for viewing
graphs in Landscape mode. Select
either Right to rotate the 6100-Cu 90
degrees clockwise so that the keypad
is on the left-hand side, or Left to
rotate the unit 90 degrees counter-
clockwise so that the keypad is on the
right-hand side.

6100-Cu Multifunction Copper Tester Operation Manual

To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.
OR

3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

Standard

| Fresar Lot Deweey v

Catde Cosgm vor

Label

Xareecior ol

Tot Oncwmatwn Aot

Marert i Fromponn o 0

s R e
NT St L

e e

hm

The Standard tab allows you to set unit parameter
values composed of the following:

Standard Selection

Standard allows you to specify if the copper
tests should conform to the ITU (International
Telecommunications) or ANSI (American
National Standards Institute) standard.

Note: Selecting the Standard resets the default

Measurement Units, Label Customization, and
Test Parameters Preset for the page.

Measurement Units

o Distance lists the measurement units
for distance in feet or meters.

0 Temperature lists the measurement
units for temperature in °F (Fahrenheit)
or °C (Celsius).

0 Level lists the units of power level in
dBm or dBRN.

© 2020 Radiodetection Ltd
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o0 Capacitance lists the units of
capacitance for Tip and Ring in nF/km
or nF/mi.

0 Resistance lists the units for
resistance in Q/km or Q/mi.

o Attenuation lists the units for the
reduction in signal strength or insertion
loss of the cable, in dB/km or dB/mi.

o Power Spectral Density (PSD) lists
the units to measure the noise energy
at a point in a noise spectrum. Units
are dependent on the previously
selected Level.

o0 Cable Gauge Unit allows you to select
either AWG or mm wire gauge. AWG
is the default for ANSI and mm for ITU.
If you select AWG, only AWG cables
will be displayed in the Cable
Book\Select Cable list and test pages.

0 NTD (Network Terminal Device)
Provider allows you to filter out certain
devices in the Pair Detective test
dependent on your provider. None
(default) filters out all devices except
Short, Phone, and Phone Off Hook.
Disabled does not run the Device
Detection as part of Pair Detective test.

o VOP allows you to select the velocity of
propagation for the cable as a Ratio,
Percentage, or V/2 m/us (meters per
microsecond).

Label Customization

Connection lists the type of cable connection:
T-R-G or A-B-E.

Test Parameters Preset

o Power Line Frequency lists the
frequency value of the power line.

o Noise Filter lists the type of noise
filters to use.

To select the parameter values:

1.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options.

Press ¥ to confirm the value.

Identification
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The Identification tab allows you to preset values to
identify each single and auto test result file when
saving them. The parameters are as follows:

User Name/User ID allow you to enter up to 25
alphanumeric characters, in each field.

Contractor Name allows you to enter the
name of a contractor used to perform the tests.

Test From/To allows you to select from a list of
entries - up to 20 each, including user defined
values.

Test From/To List Setup buttons open
separate list management pages.

To select the parameter values:

1.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

Press ¥ to confirm the value.

Test List Setup

The Test From List Setup and Test To List Setup
pages allow you to manage the entries of the list.
However, there are 5 entries by default which cannot
be edited or deleted. These are DSLAM, NID, CPE,
CROSSBOX, and FRAME. When any of these are
selected, the Delete and Accept buttons are disabled.
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A maximum of 20 different entries can be added.

To manage the list:

1.

Press the left/right arrow keys to select the

Previous/Next Entry buttons and press ¥ to
select the previous/next entry.

Press Page Up/Down function keys to see
entries on the previous or next pages. These
keys are disabled if no other pages exist.

Press Add function key to add an entry just
below the selected entry in the list.

To edit an entry, press the up/down arrow keys
to highlight the selected test. Press Accept
function key to confirm the changes. If you
press Previous/Next Entry buttons before the
Accept function key, the edited value will be
lost.

Press Delete function key to delete any entry
you have added.

File Name

The File Name tab sets up the standard configuration
for automatically naming a result file. You can only
Enable/Disable the entries. All enabled entries are
considered for file name generation.

6100-Cu Multifunction Copper Tester Operation Manual
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File Name Preview displays a preview of the
file name. The actual values of the enabled
entries are not shown.

Date and Time value format depends on the
format selected in System Settings. This entry
cannot be disabled.

Separator allows you to choose a value to
separate the enabled entries in the file name,
e.g.: Space (), Dash (-), Underscore ().
Change Order button allows you to change the
order of the file name entries by moving them
up or down in the list.

To select an entry and choose a value:

1.

Press the up/down arrow keys to highlight the
desired entry.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options.

Press the up/down arrow keys to select the
option and press ¥ to confirm your selection.

Change Order

Change Order page allows you to change the order of
the File Name Fields in the list.

© 2020 Radiodetection Ltd
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To change the order:

1. Press ¥ to get into the list.

2. Use the up/down arrow keys to select the
desired entry.

Press | to come out of the list.

4. Press the up or down arrow key to activate the
Up/Down buttons.

5. Using the left/right arrow keys, select Up/Down

and press ¥ to move the entry up/down the
list.

6. Press o | to go back to the File Name tab.
The File Name Preview will be updated with
your changes.

Buzzer

The Buzzer is a built-in, continuous warning system to
detect hazardous voltage levels on the line/test leads.
The tab allows you to configure values for the buzzer
settings. However, due to the risk of electrical shocks,
the 6100-Cu detects high voltages on any pair of leads
without user intervention.

(PRI

e Buzzer Threshold Voltage allows you to
configure the hazardous voltage level from 70
to 150 volts.

e Hush Time allows you to configure the hush
timeout from 1 to 15 minutes.

e Hush Buzzer button mutes the sounding
buzzer.

Note: When the 6100-Cu raises the hazardous voltage
flag, it opens the relays and you will have to
press Start/Stop on the keypad to re initialize the
unit. In case the voltage is still too high, the
6100-Cu will open the relays once again
preventing any damage to the equipment. If not,
the test will start normally.

To set the buzzer settings:

1. Use the up/down arrow keys to select the
desired parameter.

2. Press ¥ on an entry to open the
alphanumeric editor screen and use the
navigation keys to scroll through.

3. Press ¥ to confirm each value.

7.8 Test Lead Compensation

Test Lead Compensation should be performed when
copper test accuracy is in question, since test lead
characteristics have some impact on copper test results
(mainly resistance, capacitance, and TDR tests). Test
lead characteristics vary with respect to cable
temperature.
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Refer to Cable Connections on page 8 on how to
connect the leads before starting compensation.

The Test Lead Compensation routine also performs
resistance and capacitance compensation. The page
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displays the Pass/Fail status of the last compensation
done.

Note: Always perform a test lead compensation if the
test leads have recently been removed or
replaced.

¢ Date and Time identifies when the last
compensation was done or application
installation time.

e Start Compensation button allows you to start
the Test Lead Compensation by overwriting
the current test lead characteristics.

To perform a test lead compensation:

1. Connect the cables to the unit, leave all test

leads open, and press ¥ to start
compensation.

2. Follow the on-screen dialogue boxes for next
steps.
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7.9 FED Control

FED G100-Cu
PUT

/4
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FED Control is an option-enabled feature that tells the
test set to detect and control the Teletech TS125 or
Viavi UltraFED™ 11B remote FED (far end device)
during testing. Pair Detective, Auto Test and many
manual tests will automatically detect and control the
FED when this option is enabled, saving you multiple
trips to the far end after it is initially placed on the line.
The FED should always be connected to ground as
well as the P.U.T. (pair under test).

By connecting the T-R-G/A-B-E of a customer’s pair
(CPE) to the customer side of the FED (blue labeled
connectors; the red labeled connectors are connected to
CO/Exchange side of the pair for pass-through mode),
control signals are sent to the FED by the 6100-Cu in
order to open/short (or pass through to the
CO/Exchange) the T-R-G/A-B-E connections.

Connect T-R-G/A-B-E as follows for each FED state:

1. For Pass Through/Exchange Connect,
connect the T-R/A-B wires to the blue-labeled
Pair1-Cu connectors on the FED (customer

FEDO BH00-Cu

P-LT |
o 7 oo

A 1

Exchamgs
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side), and the network side T-R/A-B to the red-
labeled Pairl Ex-CO connectors towards the
CO/Exchange.

2. For Open, connect the T-R/A-B and ground
FED G100-Cue

oA :
¥,
A .

-:_a-m-.! -

wires to the customer side of the FED (blue
labeled connectors).
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3. For T-R-G/A-B-E Shorted, connect the T-R-

G/A-B-E to the customer connectors (blue-
labeled Pairl- Cu) and the ground lead to the
network ground.

Note: P.U.T., in the above diagrams, refers to the Pair

Under Test.

The FED Control tab displays the following
parameters:

FED sets the default FED States to be
Disabled, Auto (automatic), or Manual for the
following tests. When Disabled/Auto, the
states are saved in the profile.

o Multimeter
o Noise
o Frequency
o Other

. -h‘m

When FED is Auto or Manual and you start a
test, the 6100-Cu will warn you if the FED
battery level is low. Select OK to close the
message and run the test. Also, if the FED is
not present or not responding, a Confirmation
dialogue box will be displayed asking if you
want to disable FED and run the test anyway.

FED Type is enabled when FED is set to Auto
or Manual. If Auto is selected, you can choose
between TS125 or UFED IIB.

When UFED support is enabled:

o the Isolation test voltage source will
automatically be limited to 125V,
Return Loss test termination to 120 Q,
and VF/WB Impulse Noise tests
duration to 15 min only.

0 MMT (maximum measurement time) is
determined for every test.

For tests which run in Continuous mode, the
MMT is set to 20 s allowing you to observe
continuous results in numerical or graphical
format.

At the end of the MMT, the continuous test is
terminated. However, due to UFED limitation,
the Continuous Isolation resistance test will
act the same as the test in Snapshot mode
and terminate after the Soak Time period
expires.

If Manual is selected, the FED Type is set to
TS125 by default. When FED is Manual, you
can set the FED to a desired state
independently from the one defined currently in
the FED setup for a particular test. This state
will be kept indefinitely until you set the FED to

| =

o ke |

another one, change the mode to Auto, or
disable the FED.

The Manual state of the FED Control is not
saved in the profile and is only kept for the time
of the current session. If you leave the copper
application, at next startup FED will be set to
the value saved in the profile: Disabled or
Auto.

Manual Setup includes 5 options:
o OpenO
0 T-R/A-B Shorted 1
0 T-R-G/A-B-E Shorted 2
o

Pass Through/Exchange Connect 3
(default)

o IDTone4
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e Set FED button activates the state defined in
the Manual Setup control.

e Test Status displays a communication with
FED status message.

e FED Factory Default button allows you to
restore the factory defaults for the following:

0 Single Test defaults sets the default
FED state values for all the individual
tests, except Auto Test.

0 User Auto Test defaults sets the
default FED state values for Auto
Test.

o All these options sets the default FED
state values for all tests.

FED States are displayed in the Current Test line as a
numeral on the right-hand side of the FED icon, for
example =¥ g. Numerals match the following states:

e 0=0pen

1 =T-R/A-B Shorted

2 = T-R-G/A-B-E Shorted

3 = Pass Through/Exchange Connect

4 =D Tone

5 = Terminated (100 Q, 120 Q, 135 Q, 600 Q)

Note: A line termination of 150 Q is not supported by
the FED.

e 6 =Crosstalk NEXT
e 7 =Transmit
e 8=None

Note: For all FED States other than Pass
Through/Exchange Connect, the Dialer tab is
disabled. If the dialer is already running before
the test starts, the dialer will be stopped on entry
of the test with a message saying Dialer cannot
be used, hence dialer will be stopped. - similar
to FaultMapper test.

To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR
3. Press ¥ on a value to open a list box of

options and press the up/down arrow keys to
highlight the desired parameter.

6100-Cu Multifunction Copper Tester Operation Manual

4. Press ¥ to confirm the value.

Multimeter

The Multimeter tab lists the default FED States set for
all multimeter tests, and allows you to set the values for
the following:

e Voltage
e Current

e Resistance
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To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options and press the up/down arrow keys to
highlight the desired parameter.

4. Press ¥ to confirm the value.

© 2020 Radiodetection Ltd
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Noise

The Noise tab allows you to set the FED States for all
noise tests, and lists the default value for NEXT test.

Pz DmBswrne g
AF brie b bl e (1
S T D

| HEIT; Do B T

The Terminated FED state appends the required
resistance value. For example, if you select
Terminated (600 Q) 5, the Termination Resistance
will be 600 ohms.

To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options and press the up/down arrow keys to
highlight the desired parameter.

4. Press ¥ to confirm the value.

Frequency
The Frequency tab lists the default FED States set for

frequency tests and allows you to set the values for the
following:

e VF/AC Balance

e WB Balance

e Return Loss

———— -

Default values are displayed for WB Attenuation, RX
Tone with FED, and Load Coils.

The Terminated FED state appends the required
resistance value. For example, if you select
Terminated (600 Q) 5, the Termination Resistance
will be 600 ohms.

To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options and press the up/down arrow keys to
highlight the desired parameter.

4. Press ¥ to confirm the value.

Other

The Other tab displays the default FED States set for
all other tests. The FED States are listed for the
following tests:

e XxTalk TDR
e RFL Single/Separate Good Pair/K-Test
e Pair Detective

You can set the default values for the following:
e Auto/Manual TDR

e FaultMapper
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To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options and press the up/down arrow keys to
highlight the desired parameter.

4. Press ¥ to confirm the value.

7.10 Saving Results

Save Result

You can save a shapshot of test results into a result file
during or after a test performed with the 6100-Cu. Each
copper test includes a Save Result tab to do so. The
tab allows you to save your test results to an internal
memory file or export results to an HTML, MHTML, or
XML report using a USB key.
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Alternatively, when a test is completed or stopped and

you press < 1, Confirm Save dialog box pops up.
Selecting Save displays the Save Result screen where
the following information can be entered:

e Identification Fields

0 User Name/User ID display the values
set up in the Application
Settings/Identification tab. You can
edit this field using the editor screen.

o0 Contractor Name allows you to enter
the name of a contractor used to
perform the tests.

0 Test From/To displays the values set
up in the Application
Settings/Identification tab. You can
edit this field using the choices from
the list box.

o Job ID allows you to create/edit a
unique identifier for the task.

o Customer Name is the name of the
customer for which the test was run.

o Circuit ID allows you to create/edit a
unique identifier for the circuit under
test.

o Comments allows you to add any
relevant information.

e Save Result

0 Select Result File button displays a
list of existing file names where you
can save your results.

0 Result File Storage Location gives
you the option of storing results either
in the 6100-Cu internal memory or
USB device. The default selection
comes from Application
Settings/General tab.

© 2020 Radiodetection Ltd
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0 Result File Name allows you to
preview and edit the result file name.
The proposed file name is based on
current auto-naming parameters
configured in Setup/Application
Settings/File Name.

0 Save button confirms if the Result File
Name is saved successfully.

Export Report

0 Report File Storage Location is set to
USB automatically.

0 Report Format is HTML, MHTML, or
XML.

You can generate and export HTML, MHTML,
or XML reports from any saved test result.

Reports include:

General Information including Pass/Fail
status.

Identification
Profile/Result Summary
Blank entries for your Signature and the Date.

Report File Name allows you to preview and
edit the result file name. The proposed file
name is based on current auto-naming
parameters configured in Setup/Application
Settings/File Name.

Export button confirms if the Report File
Name is saved successfully. If a USB device is
not inserted, the following warning dialogue
box appears: USB device not present.

To set parameter values and save results:

1.

Press the left/right and up/down arrow keys to
highlight the desired parameter.
Press ¥ to display the list or select the value.

Press the up/down arrow key to highlight the
desired value.

OR

Press the left arrow key to erase the existing
value, and then use the alphanumeric keypad
to enter a value. To cancel the entry, press

-

Press ¥ to accept the value.

Select Result File

Select Result File page displays a list of existing file
names where you can save your results.
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To save your results to an existing File Name:

1. Use the up/down navigation keys to highlight
the desired File Name.

2. Press ¥ to confirm your selection.
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To open previously saved test results:

Section 8 Reading _ o

1. Press the left/right arrow keys to highlight the
Saved CO p p er Test desired Storage Location.
Results oR

2. Press ¥ to display the list and select the

value.
8.1 Result Manager 3

Press the down arrow key to highlight the list

You can view, Qpload, Export, and Delete any of your box and press ¥ to open the list.
saved results with the 6100-Cu Copper Test Set, by _
highlighting the Result Manager icon from the Copper 4. Inthe list, press the up/down arrows to select

Main pane and pressing v the test results file.

5. Press ¥ to open the result file.
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b3 - ﬂ 8.3 Result Manager Menu

- The Result Manager menu allows you to view saved
ﬂ o test results with the following details:
T T R— e Summary displays general information and
i .. parameters of the test.
';:‘ = 'E' e Result Details displays measured results for
e . fre each lead combination and cable parameters
. of the test.
E_
: ﬂ E e Profile Details displays the thresholds and
= S e setup parameters of the test.

e Phone Book displays the phone entry dialed
during the test.

e FED Details displays the FED (far end device)

8.2 Results Summary State f°r_ the test.

The Results Summary page allows you to select a | .
File Name and view the results of files previously ST, FUI7-T3 075 P i
saved. The page lists all saved result files by test date n

o
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and time. The format of Test Date Time is per the
selection in System Settings. Result files can be loaded
from either the 6100-Cu internal memory or a USB.
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To navigate the results menu:

1. Press the up/down left/right arrow keys on the
keypad to select an icon.

2. Press ¥ to display the results.

Summary

The results Summary page displays pass/fail status,
general and identification information, along with
comments, for the test.
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e General Information displays read-only
information pertaining to the test result.

e Test Lead Compensation displays read-only
Date and Time and Pass/Fail Status of the
compensated resistance and capacitance
based on the cable temperature of the test
lead.

o Editable Identification Fields display values
from the loaded file. You can edit all fields
using the editor screen or by selecting an entry
from the list box.

User Name/ID
Contractor Name
Test From/To
Job ID

Customer Name
Circuit ID

Comments

O O O o o o o

e Function keys:

0 Save keeps any current changes with
the current file name.

0 Save As saves the current changes
under a different file name that you can
configure in the editor screen.

o Don’t Save does not save any
changes and closes the page.

0 Report allows you to load a result file
to a USB device, update the ID fields,
and generate a report in HTML,
MHTML, or XML format.

0 Upload (in User Auto Test only) allows
you to transfer an Auto Test result file
to an FTP site or USB device via the
presently selected method (Wi-Fi or
Ethernet).

To view and edit the test result information:

1.

Press the up/down arrow keys to highlight and
view the desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on an editable value to open the list
box of options or the alphanumeric editor
screen. Use the navigation keys to scroll
through and select.

4. Press ¥ to confirm the value.

Result Details

The Results Details page allows you to view
measured results for each lead combination and cable
parameters of the selected test.
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The Profile Details page displays read-only test
thresholds and/or parameters information about the
setup of the selected test, and may contain the
following entries:

e Profile Name (only displayed in Results
Manager) is the file name of the selected
saved results.

e Test Group is the overall test group of the
selected saved results file, for example
Multimeter.

e Test Identification is the test type of the
group, for example Current.

Phone Book

The Phone Book page summarizes the Phone Book
details when loading a results file.

G Harw Ervap |

|7 BN TR Farras Cpam Fas

Fiopm Tonde A1FSEILI

Tay: Qude Iy
Sy

6100-Cu Multifunction Copper Tester Operation Manual

It contains information about group entries such as
group ID, name, phone numbers, and tags.

If the dialer was not used during the test, the Phone
Book icon will not appear as part of the Read Result
menu page.

FED Detalls

The FED Details page displays the default FED state
Value set for the test(s).

i
:

8.4 Upload

The Upload page allows you to upload the saved
results of User Auto tests only to an FTP site, or a USB
memory stick. Select a File Name or All files previously
saved. Files are uploaded via the selected method (Wi-
Fi or Ethernet) as shown by the corresponding icon in
the top right-hand corner of the navigation bar.
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Upload Location is FTP, or USB.

Select Files is either None which removes all
check marks allowing you to select one or
more files, or All.

Uploaded status column displays a successful,
failed, or no upload for each file.

Upload button transfers the selected files to
the designated location.

Delete button removes selected XML files from
the internal memory.

To upload previously saved User Auto Test results:

1.

Press the left/right arrow keys to highlight the
desired Upload Location.

OR

Press ¥ to display the list and select the
value.

Press the down arrow key and select either
None or All files.

If None, press the down arrow key to highlight
the list box and press ¥ to open the list.

In the list, press the up/down arrows to select
the desired files.

Press ¢ 1 to come out of the list.

Press the down arrow key to highlight either
Upload or Delete and press ¥ .

8.5 Export

If you have saved a number of test results in the test
set, you can export them (convert to another file format
such as MHTML or XML) all at once to a USB stick
when you have time, or save them to a USB stick
anytime on the job.

The Export page allows you to select a File Name or
All files previously saved and export the results in a
selected Report Format.
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Storage Location gives you the option of
exporting your results to either the 6100-Cu
internal memory or USB device.

Select Files is either None or All. None
removes all check marks allowing you to select
one or more files, or All.

Export Report

0 Report File Storage Location is set to
USB automatically.

0 Report Format is HTML, MHTML, or
XML.

0 Export button transfers the selected
file(s) to the internal memory or USB
device in the selected report format.

To export previously saved test results:

1.

Press the left/right arrow keys to highlight the
desired Storage Location.

OR

Press ¥ to display the list and select the
value.

Press the down arrow key and select either
None or All files.

If None, press the down arrow key to highlight
the list box and press ¥ to open the list.

In the list, press the up/down arrows to select
the desired files.

Press < 1 to come out of the list.

Press the down arrow key to highlight the
Report Format.

Press the left/right arrow keys to select the
desired format.

OR
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9. Press ¥ to display the list and select the

value.

10. Press the down arrow key to press the Export

button.

8.6 Delete

The Delete page allows you to delete a selected File
Name or All selected result files previously saved in
the 6100-Cu internal memory only.
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Storage Location is the 6100-Cu internal
memory.

Select Files is either None or All. None
removes all check marks allowing you to select
one or more files, or All.

Delete button removes the selected files.

To delete previously saved test results:

1.

Press the left/right arrow keys and then ¥ to
select either None or All files.

If None, press the down arrow key to highlight
the list box and press ¥ to open the list.

In the list, press the up/down arrows to select
the desired files.

Press < 1 to come out of the list.

Press the down arrow key to press the Delete
button.

Press Delete to confirm your selection or
Cancel to abort the operation.

6100-Cu Multifunction Copper Tester Operation Manual
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Section 9 Multimeter
Tests

The purpose of the Multimeter tests function is to
detect AC/DC voltages and currents, measure
resistance and capacitance in a loop, and stress test
the loop.

To access Multimeter tests:

From the Copper Main pane, highlight Multimeter and
press ¥ to open the Multimeter menu.

9.1 Multimeter Main Page

Multimeter tests allow you to do the following:
o make basic electrical safety checks (AC volts)

e check for crossed or coupled battery voltages
e assess basic loop continuity

e balance loop quality with resistance
measurements

e measure total electrical length with capacitance

e measure the ground path resistance with the
station ground test

e run a stress test.

Pair Detective runs many of these tests automatically
and is a recommended starting test to assess loop
quality and identify common faults.

To access Pair Detective from Multimeter tests:
1. Press < 1 to return to the Copper Main menu.

2. Highlight Pair Detective and press ¥ to
launch the test.

The Multimeter menu allows you to select and run the
displayed tests:

e \oltage

e Current

e Resistance

e Resistive Balance
e Isolation

e Capacitance/Opens
e Station Ground

e Stressed Balance

e Dialer (icon shown here if FED or UFED
enabled; see Dialer Function on page 30 for
details.)
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To start/stop a test:
1. Press the up/down left/right arrow keys on the
keypad to select the desired test icon.

2. Press ¥ to confirm your selection.

3. The test will start automatically if the
Setup/Application Settings - Test Startup
Mode is set to Auto. If not, press Start/Stop
on the keypad.

9.2 Voltage

The Voltage test detects AC RMS and DC voltages in
the line and allows you to measure AC/DC voltages
and Frequency on A/B/E or T/R/G depending on the
selected Standard in Setup/Application Settings.
Voltage tests are not meant, nor is the test set rated, to
measure electrical power circuits.

Continuous DC Page

With voltage measurements, you can detect crossed
battery, other foreign unwanted voltages, and even see
intermittent breaks or contact if the voltages fluctuate.

Most plant operators allow 3 or 4 volts of DC and/or AC
signal on working loops, although for higher speed
broadband circuits (ADSL2+ or VDSL2), even a few
volts indicate a small fault and some imbalance which
may affect the data rate. You would need to run
balance tests such as Stressed Balance, VF/AC
Balance, and/or short the far end and run Resistive
Balance to isolate small faults.

Larger foreign/unwanted voltages are a real problem
because they indicate a contact fault and add
unwanted noise affecting other signals (including
affecting test set signals). 48 to 52 volts would indicate
working POTS. If you have not already done so, press

< and select Pair Detective to identify metallic faults
or even wetness.

The Voltage test defaults to the Continuous DC page
from the Multimeter menu. This function measures
each pair, displaying and updating results in real time,
until you stop the test. The last valid results then
remain displayed. If the DC value is fluctuating, it could
indicate the presence of moisture in a fault or possibly
a moving or swinging metallic fault, causing intermittent
breaks in the DC (such as POTS battery).

6100-Cu Multifunction Copper Tester Operation Manual
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To view all lead combinations right away:

e Press the Snapshot function key.

Continuous AC and Continuous DC are run
synchronously. Press Start/Stop on the keypad to run
the test.

e Current Group is the current test group name,
for example Multimeter.

e Current Test displays the test being
measured. Here you can switch to another test
from the given list. However, this action will
terminate the ongoing measurement test.

e Selected Pair allows you to select All Pairs or
a single wire pair for measurement.

e Termination Resistance defines how much
resistance the tester uses to connect to the line
and measure voltages.

e Threshold Settings button opens a new page
that allows you to set the DC voltage
thresholds for each pair.

e Result displays a snapshot of the pass/fail
status and volts for each continuous DC pair.

e Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options.

4. Press ¥ to confirm the value.

© 2020 Radiodetection Ltd
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Voltage Thresholds

The AC/DC Voltage Threshold Settings page allows
you to set the Threshold Voltage for each pair. The
threshold is a programmable value you can use as an
on-screen indicator in each test when a measured
value is too high or too low.
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e Type is the threshold limit for each pair: either
Maximum or Minimum.

e Enabled is a flag to use the voltage threshold:
either Yes or No.

To set threshold values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

Continuous AC Page

The Continuous AC function measures each pair,
displaying and updating results in real time, until you
stop the test. The last valid results then remain
displayed. The Voltage test defaults to the Continuous
DC page from the Multimeter menu.

Continuous AC and Continuous DC are run
synchronously. Press Start/Stop on the keypad to run
the test.
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e Current Group is the current test group name,
for example Multimeter.

e Current Test displays the test being
measured. Here you can switch to another test
from the given list. However, this action will
terminate the ongoing measurement test.

e Selected Pair allows you to select All Pairs or
a single wire pair for measurement.

e Termination Resistance defines how much
resistance the tester uses to connect to the line
and measure voltages.

e Threshold Settings button opens a new page
that allows you to set the AC voltage
thresholds for each pair.

e Result displays a snapshot of the pass/fail
status, volts and frequency (Hz) values for
each continuous AC pair.

e Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options.

4. Press ¥ to confirm the value.
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Snapshot

The voltage Snapshot tab shows measured volts for
each lead combination.

R N

b Tt g

o ———
T T
9 49 & 23 ue
E 36 © 2.7 1@
g 2.2 @ 09 e

T Bambias  Mewamred ey iried

The parameters are as follows:

Current Group is the current test group name,
for example Multimeter.

Current Test displays the test being
measured. Here you can switch to another test
from the given list. However, this action will
terminate the ongoing measurement test.

Selected Pair allows you to select All Pairs or
a single wire pair for measurement.

Termination Resistance defines how much
resistance the tester uses to connect to the line
and measure voltages. The default value of
100 kQ is widely used in the industry.

Threshold Settings button opens a new page
that allows you to set the AC/DC voltage
thresholds for each pair.

Result displays a snapshot of the pass/fail
status, volts and frequency (Hz) values for
each continuous AC/DC pair.

Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options.

Press ¥ to confirm the value.

6100-Cu Multifunction Copper Tester Operation Manual

The Current test allows you to measure the AC/DC
currents and frequency in the loop. DSL service does
not directly use this measurement.

Snapshot

The current Snapshot shows measured AC/DC results
for each lead combination. DC current is traditionally
measured for POTS/voice with a minimum of 23 mA,
but less DC current can indicate line faults or too much
loss. The Current test defaults to the Continuous DC
page from the Multimeter menu.

The parameters are as follows:

e Current Group is the current test group name,
for example Multimeter.

e Current Test displays the test being
measured. Here you can switch to another test
from the given list. However, this action will
terminate the ongoing measurement test.

e Selected Pair allows you to select All Pairs or
a single wire pair for measurement.

e Termination Resistance is a read-only value
of 430 Q that defines how much resistance the
tester uses to connect to the line.

e Threshold Settings button opens a new page
that allows you to set the AC/DC current
thresholds for each pair.

e Result displays a snapshot of the pass/fail
status, DC current, AC current and frequency
(Hz) results for each selected wire pair.

e Test Status displays the current state of
measurement or an error message.

© 2020 Radiodetection Ltd
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To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options.

4. Press ¥ to confirm the value.

Current Thresholds

The AC/DC Current Threshold Settings page allows
you to set the Current threshold for each pair. The
threshold is a programmable value you can use as an
on-screen indicator in each test when a measured
value is too high or too low.
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e Type is the threshold limit for each pair: either
Maximum or Minimum.

e Enabled is a flag to use the current threshold:
either Yes or No.

To set threshold values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

Continuous AC Page

The Continuous AC function measures each pair,
displaying and updating results in real time, until you
stop the test. The last valid results then remain
displayed. The Current test defaults to the
Continuous DC page from the Multimeter menu.
Continuous AC and Continuous DC are run
synchronously. Press Start/Stop on the keypad to run
the test.

e | Sarmd

| M ParE

i
!

e Current Group is the current test group name,
for example Multimeter.

e Current Test displays the test being
measured. Here you can switch to another test
from the given list. However, this action will
terminate the ongoing measurement test.

e Selected Pair allows you to select All Pairs or
a single wire pair for measurement.

e Termination Resistance is a read-only value
of 430 Q that defines how much resistance the
tester uses to connect to the line.

e Threshold Settings button opens a new page
that allows you to set the AC current thresholds
for each pair.

e Result displays a snapshot of the pass/fail
status, AC current and frequency (Hz) results
for each selected wire pair.

e Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR
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3. Press ¥ on avalue to open a list box of
options.

4. Press ¥ to confirm the value.

Continuous DC Page

The Continuous DC function measures each pair,
displaying and updating results in real time, until you
stop the test. The last valid results then remain
displayed. Significant fluctuations while this test is
running can indicate intermittent swinging, contact or
wet faults.
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To view all lead combinations right away:

e Press the Snapshot function key.

Continuous AC and Continuous DC are run
synchronously. Press Start/Stop on the keypad to run
the test.

e Current Group is the current test group name,
for example Multimeter.

e Current Test displays the test being
measured. Here you can switch to another test
from the given list. However, this action will
terminate the ongoing measurement test.

e Selected Pair allows you to select All Pairs or
a single wire pair for measurement.

e Termination Resistance is a read-only value
of 430 Q that defines how much resistance the
tester uses to connect to the line.

e Threshold Settings button opens a new page
that allows you to set the DC current thresholds
for each pair.

e Result displays a snapshot of the pass/fail
status and DC current results for each selected
wire pair.
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e Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options.

4. Press ¥ to confirm the value.

The Resistance test, also known as shorts, allows you
to measure the resistance values in Ohms, of the wire
pair under test. Use this test to identify shorts and
grounds when the far end is open, comparing the
Ohms reading of each lead combination. You want
high-Ohm values between the leads when measuring
to an open, the higher the better. But if a reading is
very low, such as 200 kQ T-G/A-E, we know there is a
ground fault present.

It is also valuable to apply a short across T/A-R/B at the
far end, and then measure the round trip loop
resistance, in which case you will see that low values
with the far-end short are applied (< 2500 Q, depending
on loop length and condition). It is even more valuable
to run the resistance balance test when the far end is
shorted, as the test will calculate the resistance in
ohms of each side/leg of the pair, so you may see the
difference, in effect the balance.

Significant differences indicate one-sided faults or
series resistance and/or high resistive partial opens.
Typical values for POTS circuits are 1 to 3.5 MQ across
each lead combination, whereas pairs for broadband
DSL should be at least 5 MQ; and for higher speed
broadband circuits, > 20 MQ is recommended.

Resistance values are valuable when the far end is
shorted and grounded (all leads). We can get an
accurate Ohms value for each lead/leg independent of
the other and compare them (resistance balance),
looking for a different Ohms value on one side versus
the other, indicating series or one-sided
faults/imbalances sometimes also called partial dirty or
high resistive opens. These can be difficult to locate, as
they are not clearly a ground fault, but RFL would be
the primary way to locate a one-sided series fault. In

© 2020 Radiodetection Ltd

59



6100-Cu Multifunction Copper Tester Operation Manual

some cases, a TDR may reflect off such a fault but then
again, may not. Try TDR first, but be prepared to try
RFL if you really need this pair in service for a high-
speed broadband.

To select either TDR or RFL tests:
1. Press o | to return to the Copper Main menu.

2. Highlight TDR or RFL and press ¥ to launch
the test.

Snapshot
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The resistance Snapshot shows measured resistance
values in Ohms and cable lengths for each lead
combination. The parameters are as follows:

e Current Group is the current test group name,
for example Multimeter.

e Current Test displays the test being
measured. When FED is Enabled, the FED
icon and numeric state are displayed beside
the Current Test. Here you can switch to
another test from the given list. However, this
action will terminate the ongoing measurement
test.

e Selected Pair allows you to select All Pairs or
a single wire pair for measurement.

e Cable Parameters:

o Cable Type displays the ID, Cable
Name and Fill, and allows you to select
an entry (with its associated
parameters) from the current Cable
Book, to use for testing. The selection
is not saved when leaving the test. The
current Cable Book entry is shown by
default.

0 Cable Temperature is the temperature
in either °F or °C of the cable under
test.

¢ Resistance displays the resistance per length
constant of the selected Cable Type. The
value is updated when Cable
Temperature/Type is changed.

e Threshold Settings button opens a new page
that allows you to set resistance thresholds for
each pair.

e Result displays a snapshot of the pass/fail
status, Resistance and Length for each
selected wire pair.

e Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options.

4. Press ¥ to confirm the value.

Resistance Thresholds

The Resistance Threshold Settings page allows you
to set the Resistance for each pair. The threshold is a
programmable value you can use as an on-screen
indicator in each test when a measured value is too
high or too low.
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e Type is the threshold limit for each pair: either
Maximum or Minimum.

e Enabled is a flag to use the current threshold:
either Yes or No.

To set threshold values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

Continuous

The Continuous function measures each pair,
displaying and updating results in real time, until you
stop the test. The last valid results then remain
displayed. In Continuous mode, significant changes or
fluctuations in the values can indicate wet faults or
intermittent metallic faults (swinging faults), or other
foreign voltages on the pair. (Sometimes ground
signals can influence a pair through a ground fault.)
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e Current Group is the current test group name,
for example Multimeter.

e Current Test displays the test being
measured. When FED is Enabled, the FED
icon and numeric state are displayed beside
the Current Test.

Here you can switch to another test from the
given list. However, this action will terminate
the ongoing measurement test.
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e Selected Pair allows you to select All Pairs or
a single wire pair for measurement.

e Cable Parameters:

0 Cable Type displays the ID, Cable
Name and Fill, and allows you to select
an entry (with its associated
parameters) from the current Cable
Book, to use for testing. The selection
is not saved when leaving the test. The
current Cable Book entry is shown by
default.

0 Cable Temperature is the temperature
in either °F or °C of the cable under
test.

¢ Resistance displays the resistance per length
value of the selected Cable Type. The value is
updated when Cable Temperature/Type
change.

e Threshold Settings button opens a new page
that allows you to set the resistance thresholds
for each pair.

e Result displays a snapshot of the pass/fail
status, Continuous Resistance and Length
for each selected wire pair.

e Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

9.5 Resistive Balance

The Resistive Balance test measures and compares
the resistance of each leg. This test requires you to
short Tip and Ring (T-R/A-B) to ground/earth at the far
end (T-R-G/A-B-E short) before proceeding with the
test. Radiodetection's TS-125 FED (Far End Device)
can automatically set the far end condition.

© 2020 Radiodetection Ltd
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Snapshot

The Resistive Balance test is valuable in
understanding the presence of resistive faults on one
side versus the other (series resistance). A5 %
difference in the Ohms value between T/A and R/B is
common (95 % balance), but for higher speed DSL
such as VDSL2, imbalance is more critical and should
be 2-3 % when possible (97-98 % balance). There will
be low-Ohm values when measuring resistance with a
short at the far end.

For example, on 24 AWG cable at 21 °C (70 °F), you
will see 520 Q for a 3 m (10 ft) cable. If both Tip and
Ring have 520 Q, the pair is balanced perfectly, but
there will normally be some small difference and a
much larger value on one side, for example, 800 Q
indicates a significant series fault on that side.

The resistive balance Snapshot shows results for R/B-
Leg, T/A-Leg, Loop resistance, and the pass/fail
status for Resistive Balance in Q and %.
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Parameters are as follows:

e Current Group is the current test group name,
for example Multimeter.

e Current Test displays the test being
measured. When FED is Enabled, the FED
icon and numeric state are displayed beside
the Current Test. Here you can switch to
another test from the given list. However, this
action will terminate the ongoing measurement
test

e Threshold Settings button opens a new page
that allows you to set the resistive balance
thresholds.

e Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options.

4. Press ¥ to confirm the value.

Resistive Balance Threshold Settings

The Threshold Settings page allows you to set the
Resistive Balance (Q) Threshold values. The
threshold is a programmable value you can use as an
on-screen indicator in each test when a measured
value is too high or too low.
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e Type is the threshold limit for each pair: either
Maximum or Minimum.

e Enabled is a flag to use the current threshold:
either Yes or No.

To set threshold values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.
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Result Details

The Results Details read-only page displays the
Resistance results for each lead combination and the
pass/fail status for Resistive Balance in Q and %.

o ey s

Profile Details
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The Profile Details page displays read-only Resistive
Balance thresholds.

e Profile Name is the file name of the selected
saved results.

e Test Group is the overall test group of the
selected saved results file, for example
Multimeter.

e Test Identification is the test type of the
group, for example Resistive Balance.

6100-Cu Multifunction Copper Tester Operation Manual

9.6 Isolation

The Isolation test, also known as a leakage test, is a
type of resistance test run over a period of time to look
for high-resistive faults. This test applies more
measuring voltage than standard resistance tests
(typically 100 VDC) over a longer period of time or
Soak Time.

The purpose is to allow the applied higher voltage to
leak through corrosion or high resistive faults, revealing
the fault by the drop in the measured resistance value.
Standard resistance tests use lower voltages (15 to 45
V) only for a short period of time.

Snapshot

The Isolation (also known as insulation resistance) test
shows how the pair insulation (that is PIC or paper,
pulp, etc.) may be lower because of long-term voltage
on the pair under test. (Remember that telecom signals
are full time.) This is especially important for power
span pairs carrying significant voltages over time. Be
aware that the continuous application of a voltage
tends to dry up moisture, and some faults may seem to
disappear. (You would see the resistance value
increase and thus improve as the test progresses;
however, the cause of the moisture is not resolved.)

Note: The test should be run with an open circuit at the
far end.
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The Snapshot page shows measured isolation
resistance values for each lead combination. The
parameters are as follows:

e Current Group is the current test group name,
for example Multimeter.
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e Current Test displays the test being
measured. Here you can switch to another test
from the given list. However, this action will
terminate the ongoing measurement test.

Epmand ey
e Selected Pair allows you to select All Pairs or i S,
a single wire pair for measurement. v [
Enabeinci (L]
B - [ Thendmbli
e Soak Voltage allows you to apply a voltage P o
) o i
value to the pair(s) currently under test. If your i i

unit has the HIVOLT (high voltage) software
option configured, the Soak Voltage parameter
values are extended up to 500 V max.

Note: Since Soak Voltage is inherited in other tests
that use the Isolation test, the HIVOLT software
option also applies to the following tests: Pair ey ey v
Detective and User Auto Test.

e Soak Time sets a soak period of time from 1 to

60 seconds.
) e Type is the threshold limit for each pair: either
e Threshold Settings button opens a new page Maximum or Minimum.
that allows you to set isolation thresholds for _
each pair. e Enabled is a flag to use the voltage threshold:

i ) either Yes or No.
e Result displays a snapshot of the pass/fail

status, Resistance and a Soak Counter for
each selected wire pair. When running the test, To set threshold values:
the counter counts to the selected Soak Time

by the second, for the wire pair(s) under test. 1. Press the up/down arrow keys to highlight the

) desired parameter.
e Test Status displays the current state of . ]
measurement or an error message. 2. Press the left/right arrow keys to view and

select the options.

To select the parameter values: OR

1. Press the up/down arrow keys to highlight the
desired parameter. 3. Press ¥ onavalue to open a list box of
options or the alphanumeric editor screen and

2. Press the left/right arrow keys to view and L
use the navigation keys to scroll through.

select the options.

OR 4. Press ¥ to confirm the value.

3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and .
use the navigation keys to scroll through. Continuous

The Continuous function measures each pair,
displaying and updating results in real time, until you
stop the test. The last valid results then remain
displayed. Remember that the continuous application of

4. Press ¥ to confirm the value.

Isolation Thresholds a hlgher. voltage ter_1ds to dry up moisture |n.faults,

_ ) making it seem as if they have disappeared; but only
The Isolation Threshold Settings page allows you to the moisture is gone and will likely reappear another
set the Resistance threshold values for each pair. The time.

threshold is a programmable value you can use as an
on-screen indicator in each test when a measured

value is too high or too low. Note: The test should be run with an open circuit at the
far end.

Note: If UFED Control option is enabled, due to its
limitation, the Continuous function will act the
same as the test in Snapshot mode and
terminate after the Soak Time period expires.
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e Current Group is the current test group name,
for example Multimeter.

e Current Test displays the test being
measured. Here you can switch to another test
from the given list. However, this action will
terminate the ongoing measurement test.

e Selected Pair allows you to select a single
wire pair for measurement.

e Soak Voltage allows you to apply a voltage
value to the pair(s) currently under test. If your
unit has the HIVOLT (high voltage) software
option configured, the Soak Voltage parameter
values are extended up to 500 V maximum.

Note: Since Soak Voltage is inherited in other tests
that use the Isolation test, the HIVOLT software
option also applies to the following tests: Pair
Detective and User Auto Test.

¢ Minimal Soak Time sets a soak period of time
from 1 to 60 seconds. When the test duration
reaches the Minimal Soak Time, the pass/fail
status is displayed and then periodically
refreshed, until you stop the test.

e Threshold Settings button opens a new page
that allows you to set isolation thresholds for
each pair.

e Result displays a snapshot of the pass/fail
status, Resistance and a Soak Counter for
each selected wire pair. While running the test,
the counter displays the soak period by the
second, for the wire pair(s) under test.

e Test Status displays the current state of
measurement or an error message.
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To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

9.7 Capacitance/Opens

The Capacitance/Opens test measures the electrical
capacitance of the loop and calculates length.
Capacitive balance is also measured when all pairs are
selected.

Snapshot

The Capacitance/Opens test should be run with the
far end open, as electronics and equipment will skew or
change the values. DSL splitters also add some
capacitance and change the values, as do some NIDs
and filtered wall plates.

The test gives you a quick indication of the length, to
help you see if the loop is too short and has an open.
The capacitive balance is key and should typically be
95 % (5 % imbalance) for POTS/internet, and better for
high speed broadband such as VDSL2. If the opens
distance is significantly less than indicated on plant
maps, then the pair may be open at the distance
suggested. (Of course, if the distance matches the
expected length, you are seeing the end.)

Be a bit cautious with capacitance/opens, as wet faults
or physical damage can significantly change the result.
Wetness can provide a path to ground or other pairs
which are then also included in the capacitance value
and not just the pair under test. Opens can usually be
located using a TDR.

To access TDR from Multimeter tests:
1. Press < 1 to return to the Copper Main menu.
2. Highlight TDR and press ¥ to open the TDR
menu.

3. Select either Auto TDR or Manual TDR to run
the test. Auto TDR will attempt to locate the
nearest large event/reflection which may or
may not be the open.

TDR can also be run from Pair Detective.

© 2020 Radiodetection Ltd
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To access Pair Detective from Multimeter tests:
1. Press ® 1 to retum to the Copper Main menu.

2. Highlight Pair Detective and press ¥ to
launch the test.

See TDR on page 117 for more help on using this test.

The Snapshot page shows measured Capacitance
values and Length for each lead combination. The
parameters are as follows:

e Current Group is the current test group name,
for example Multimeter.

e Current Test displays the test being
measured. When FED is Enabled, the FED
icon and numeric state are displayed beside
the Current Test. Here you can switch to
another test from the given list. However, this
action will terminate the ongoing measurement
test.

Note: The accuracy of the 2 Terminal Capacitance
Measurement is impacted by the use of the
FED, and the 3 Terminal (default) method is
recommended to be used instead.

e Selected Pair allows you to select All Pairs or
a single wire pair for measurement.

e Cable Parameters:

o Cable Type displays the ID, Cable
Name and Fill, and allows you to select
an entry (with its associated
parameters) from the current Cable
Book, to use for testing. The selection
is not saved when leaving the test. The
current Cable Book entry is shown by
default.

o Capacitance T-R/A-B displays the
capacitance value from Tip to Ring in

nF/mi or km ranging from 10.0 to
500.0.

0 Capacitance T/R or A/B to GND/E
displays the capacitance value from
Tip or Ring to Ground, in nF/mi or km
ranging from 10.0 to 500.0.

e Threshold Settings button opens a new page
that allows you to set the capacitance balance
threshold for the test.

e Result displays a snapshot of the pass/fail
status, Capacitance and Length for each
selected wire pair. Capacitive Balance is
shown in % when All Pairs are selected.

e Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on a value to open a list box of
options and use the navigation keys to scroll
through.

4. Press ¥ to confirm the value.

Continuous

The Continuous function measures each pair,
displaying and updating results in real time, until you
stop the test. The last valid results then remain
displayed. Significant fluctuations in the capacitance
results/length could indicate intermittent or wet faults,
or a partial open.
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e Current Group is the current test group name,
for example Multimeter.

e Current Test displays the test being
measured. When FED is Enabled, the FED
icon and numeric state are displayed beside
the Current Test. Here you can switch to
another test from the given list. However, this
action will terminate the ongoing measurement
test.

Note: The accuracy of the 2 Terminal Capacitance
Measurement is impacted by the use of the
FED, and the 3 Terminal (default) method is
recommended to be used instead.

e Selected Pair allows you to select All Pairs or
a single wire pair for measurement.

e Cable Parameters:

o Cable Type displays the ID, Cable
Name and Fill, and allows you to select
an entry (with its associated
parameters) from the current Cable
Book, to use for testing. The selection
is not saved when leaving the test. The
current Cable Book entry is shown by
default.

o0 Capacitance T-R/A-B displays the
capacitance value from Tip to Ring in
nF/mi or km ranging from 10.0 to
500.0.

o Capacitance T/R or A/B to GND/E
displays the capacitance value from
Tip or Ring to Ground, in nF/mi or km
ranging from 10.0 to 500.0.

e Threshold Settings button opens a new page
that allows you to set the capacitance balance
threshold for the test.

e Result displays a snapshot of the pass/fail
status, Capacitance and Length for each
selected wire pair. Capacitive Balance is
shown in % when All Pairs is selected.

e Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on a value to open a list box of
options and use the navigation keys to scroll
through.

4. Press ¥ to confirm the value.
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Capacitance/Opens Threshold Settings

The Threshold Settings page allows you to set the
Capacitive Balance Threshold parameters for the test
between 0 and 100 %. The threshold is a
programmable value you can use as an on-screen
indicator in each test when a measured value is too
high or too low. POTS and internet circuits should be
95 %, and higher speed broadband circuits 97 % or 98
% if possible.
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e Type is the threshold limit for each pair: either
Maximum or Minimum.

e Enabled is a flag to use the current threshold:
either Yes or No.

To select the threshold values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options and use the navigation keys to scroll
through.

4. Press ¥ to confirm the value.

9.8 Station Ground

The Station Ground test measures and displays the
resistance value and pass/fail status of the ground
resistance between the 6100-Cu and the CO (Central
Office). A provisioned POTS circuit is required for this
test to work properly.

© 2020 Radiodetection Ltd
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The test uses Tip (A), Ring (B), and Ground (Earth)
leads and measures isolation resistance between the
wires and to ground. Any ground should be < 25 0 for
safety reasons, and for high speed broadband (to
minimize noise and interference), the ground value
should <5 0. If a ground value is > 25 0, it may not
provide a good path to ground and the current could
injure a person. For values between a few ohms and
25, there may be a differential with the premises
ground potential, and some noise may couple onto
communications circuits.

Depending on where you measure the station ground,
check the bonding lugs on cross-boxes, pedestals, and
electronics/remotes, as well as cable and terminal
bonds. These all need to be good quality and tight. If
you think the ground rod/plane is inadequate, please
consult your support, management, or procedures.

Tar T Pmed
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The Station Ground parameters are as follows:

e Current Group is the current test group name,
for example Multimeter.

e Current Test displays the test being
measured. Here you can switch to another
Multimeter test from the given list. However,
this action will terminate the ongoing
measurement test.

e Threshold Settings button opens a new page
that allows you to set the Ground Resistance
Threshold for the test.

e Show hookup diagram on test setup - If Yes,
the Confirmation page is prompted before
every Station Ground test is started. Select
No to hide the diagram next time you run the
test.

Hookup Diagram button opens a
Confirmation page displaying how to connect
your leads at the beginning of the test.

& Confirmation
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The hookup diagram uses the following graphic
and textual components:

0 Proceed button closes the hookup
diagram prompt and starts the test.

0 Cancel button closes the hookup
diagram prompt only.

0 The Confirmation window is prompted
before every Station Ground test is
started if you selected Yes for the
Show hookup diagram. You can
select No to hide the diagram next time
you run the test.

However, you can check the connection
diagram at any time by pressing the Hookup
Diagram button. In this case, the test does not
start when you press the OK button to close
the Confirmation window.

Test Status displays the current state of
measurement or an error message.
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To select the Station Ground parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options.

4. Press ¥ to confirm the value.

Threshold Settings

The Test Thresholds page allows you to set the
threshold values for the Ground Resistance. The
threshold is a programmable value you can use as an
on-screen indicator in each test when a measured
value is too high or too low.
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e Type is the threshold limit: either Maximum or
Minimum.

e Enabled is a flag to use the current threshold:
either Yes or No.

To set threshold values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

6100-Cu Multifunction Copper Tester Operation Manual

Result Details

The Result Details read-only page displays the
Station Ground results and the pass/fail status.

[T TERT

e Test Group is the overall test group of the
selected saved results file, for example
Multimeter.

e Test Identification is the test type of the
group, for example Station Ground.

e Test Modes identifies the manner in which the
test was run, for example Snapshot.

9.9 Stressed Balance

Stressed Balance is an optional test that continuously
generates high voltage (135 VDC) to the cable pair
under test while measuring balance. The high voltage
stresses the conductors in order to reveal imbalances
that may otherwise be hidden with the normal VF/AC
Balance test.

The test is very similar to the classic stress test well
known in North America. Compared to the VF
(longitudinal) Balance test, values for the Stressed
Balance test are depicted as follows (but check your
own methods and procedures):

e good < 20 dBRNc
e marginal = 20 to 30 dBRNc
e bad > 30 dBRNc

In general, a pair that stresses < 25 dBRNc is well
balanced for POTS and ADSL internet service.
However, higher speed ADSL2+ and VDSL2 circuits
should stress < 20. A low stress value (> 20) indicates
imbalance on the pair, which can have different causes.
Most common causes are grounds and shorts, but also
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one-sided series resistance (sometimes also called
high-open, high-resistive fault, or dirty open). Poor or
failing splice connectors/beanies also case minor
imbalances affecting higher speed DSL circuits.

Watch the stress level, and if you see an increase or
jump after a minute or two or more, the stress may
have worked through some corrosion and thus
revealed an imbalance. However, if the stress improves
and you see a lower value after a minute or two, then
the stress voltage may have dried up some moisture,
thus hiding a wet/damp fault which will appear again
when more moisture works its way back into the fault.

When you have a poor stress value (> 25), the next
best step is to isolate the imbalance by running the Pair
Detective test.

To access Pair Detective from Multimeter tests:
1. Press 1 to return to the Copper Main menu.

2. Highlight Pair Detective and press ¥ to
launch the test.

3. Open the far end, and see that faults are
identified.

4. Check the Pair Detective TDR to locate
identified faults.

If corrosion is identified, it may be difficult to
locate with the TDR. To confirm, run the
Resistive Balance test.

To access the Resistive Balance test:
1. Press < 1 to return to the Multimeter menu.

2. Highlight Resistive Balance and press ¥ to
launch the test.

It does first require a T-R-G/A-B-Earth short at
the far end. This will confirm if ohms on one
side are higher than the other and there is a
one-sided high-resistive fault. If the Ohms on
the faulted side measure < 20 M Ohms, use
the RFL Single/Separate Good Pair method
(depending on available spare pairs) to try to
locate the corrosion. See RFL on page 128 for
more help on using this test.

Tret Daapnr  Fgey

The Stressed Balance parameters are as follows:

e Current Group is the current test group name,
for example Multimeter.

e Current Test displays the test being measured.
Here you can switch to another Multimeter test
from the given list. However, this action will
terminate the ongoing measurement test.

¢ Noise Filter is a fixed value set to C-message.

e Termination Resistance is a read-only value of
600 Q.

e Threshold Settings button opens a new page
that allows you to set the Stressed Balance
Threshold for the test.

e Result displays the measurement value for
Stressed Balance and pass/fail status
dependent on the Good/Marginal Balance
threshold settings.

e Test Status displays the current state of
measurement or an error message.

To select the Stressed Balance parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options.

4. Press ¥ to confirm the value.
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The Threshold Settings page allows you to set the !t:u s
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Good/Marginal Balance threshold values for the s T W
Stressed Balance test. The threshold is a
programmable value you can use as an on-screen D,ﬂ RN g
indicator in each test when a measured value is too
high or too low.
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e Test Group is the overall test group of the
selected saved results file, for example
Multimeter.

e Test Identification is the test type of the
group, for example Stressed Balance.

ey

e Test Modes identifies the manner in which the
test was run, for example Continuous.

e Type is the threshold limit and is fixed to
Maximum.

¢ Enabled is a flag to use the current threshold:
either Yes or No.

Note: Disabling Good Balance will also disable the
Marginal Balance threshold, even if you
Enabled it.

To set threshold values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

Result Details

The Result Details read-only page displays the
Stressed Balance results and the pass/fail status.
Good values are lower (< 20) compared to the VF
(longitudinal) Balance test (= 60).
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Section 10 SmartR
Features

SmartR features, consisting of Pair Detective and
FaultMapper, are a line of intelligent tests that go
beyond plain results to also identify and locate faults
automatically. They allow you to quickly determine the
condition of the line under test with color-coded, plain
language results, as well as identify and locate a
variety of common circuit faults on a simple, graphical
result screen.

10.1 Pair Detective

The Pair Detective test is a quick, one-minute pair
guality assessment and sequence of tests that does
more than just give numbers. It correlates results using
plain language and color codes to identify common
metallic faults and imbalances such as shorts and
grounds.

Pair Detective includes high voltage isolation/leakage
tests and Auto TDR to quickly locate identified faults. It
also includes two unique tests, corrosion and wet
detect, found nowhere else in the test set. In one
minute, you have a great picture of pair quality and it is
easy to stop the test, move to a new pair, and run the
test again when looking for spare pairs.

Before proceeding with this test, ensure the line is
inactive and open at far end.

At the start of any test, the unit checks for the presence
of dangerous voltage and an active circuit. If dangerous
voltage is detected, a dialog box is displayed to inform
you and the test will stop. If an active circuit is detected,
a dialog box is displayed to ask you whether or not to
proceed with the test.

Summary

The Summary page displays a summary of the
pass/fail status, DC-Voltage/Current and Isolation for
each selected inactive wire pair, as well as other
detailed results of the Pair Detective test. Plain
language results are displayed as the test progresses,
with color coding to draw attention to faults. You may
view raw results by selecting the Multimeter tab at the
bottom of the screen.

TDR is also automatically started in auto-mode, to
locate the nearest significant event/reflection; it remains
on and ready for your usage upon test completion
(select the TDR tab to use).

Pair Detective runs two unique tests found nowhere
else in the 6100-Cu: Corrosion and Wet detect.

Corrosion detect identifies the presence of one-sided
corrosion or series resistance (such as a high resistive
or partial, dirty open), while Wet detect tells you if a
fault (faulted splice joint or module, for example) is
damp. (Pair Detective cannot identify flooded cable
sections; use TDR for this problem.)

Pair Detective can find or indicate the following
faults/conditions:

e Device Detection results for the following
providers, set up in the Application
Settings\Standard\NTD Provider. Possible
results include No Device Detected, Short,
Disabled, and Unknown Device. Results
specific to each parameter include:

o None
Phone On/Off Hook
o France
FTITD
FT ITD and Phone On/Off Hook
Phone On/Off Hook
o Germany
DT SD
DT PPA
DT PPA inverted
DT PA and SD
DT PPA inverted and SD
Phone Off Hook
o ltaly
Tl User Jack with Capacitor (C)

TI User Jack with C and Phone On/Off
Hook

Phone On/Off Hook
o Slovakia
DT PPA
DT PPA inverted
DT PPA and Phone On Hook
DT PPA inverted and Phone On Hook
Phone On/Off Hook
e Battery
e Shorts/hard short
e Grounds/high resistive ground
e Opens/possible high resistive open
e Imbalanced pair

e Corrosion (one sided series resistance)
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Wet detected (but not flooded section)

Isolation results also display a five-level indicator of
the measured isolation/leakage resistance.
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The Summary page allows you to set the following
parameters:

Note:

Isolation Soak Time sets a soak period of
time from 1 to 60 seconds for the Isolation
test. Default is 5 s. If your unit has the HIVOLT
(high voltage) software option configured, the
Soak Voltage parameter values are extended
up to 500 V maximum. Default is inherited from
Multimeter Isolation test.

The application of higher voltage over time tends

to dry-up moisture. Some faults may appear to
disappear after a soak period, but only the
moisture has disappeared. The fault remains and
moisture will likely return at a later time.

Therefore, do not extend the soak time unless
testing insulation resistivity (PIC, paper, etc.).

Cable Setup button opens a new page that
allows you to set the Cable Parameters for the
test.

Threshold Settings button opens a new page
that allows you to set the threshold parameters.
They control when Pair Detective identifies a
fault, such as 4 VDC for a battery fault. You
can also modify when Pair Detective identifies
a high-resistive versus normal fault by
changing the threshold parameters.

Note: Individual test parameters can be modified by

accessing their respective test pages.

To select the parameter values:

1.

Press the up/down arrow keys to highlight the
desired parameter.
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2. Press the left/right arrow keys to view and
select the options.

OR
3. Press ¥ on avalue to open the alphanumeric

editor screen and use the navigation keys to
scroll through.

4. Press ¥ to confirm the value.

Pair Detective Cable Setup

The Cable Setup page allows you to set Cable
Parameters for the Pair Detective test.

Pty by oo

e Cable Type displays the ID, Cable Name and
Fill, and allows you to select an entry (with its
associated parameters) from the current Cable
Book, to use for testing. The selection is not
saved when leaving the test. The current Cable
Book entry is shown by default. These cable
parameters affect distance calculations of
Capacitance/Opens and Resistance
measurements, and the TDR cursor distance
indication.

e Cable Gauge identifies the gauge system for
measuring wire sizes in AWG (American Wire
Gaugeunits or mm (metric wire size).

e Cable Fill read-only entry is the type of
material the cable is filled with: Aircore, Jelly,
Pulp, 5 PR, or 2 PR. Setup in the Cable Book.
This value affects Capacitance/Opens
distance calculations.

e Velocity of Propagation read-only entry is the
velocity of propagation for the cable. Setup in
the Cable Book. This value changes the
distance shown at the cursor.

e Cable Temperature allows you to change the
temperature of the cable under test in either °F
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or °C. Temperature primarily affects
Resistance measurements.

To select the parameter values:

1.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR
Press ¥ on a value to open a list box of

options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

Pair Detective Threshold Settings

The Threshold Settings page allows you to set the
threshold parameters for the tests below. Modifying
these values will change what color is used on a result
and when a fault is identified, such as a short at 3.5 M

Ohms.
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Foreign DC Voltage sets the maximum foreign
DC voltage value. Default is 4 V which is fine
for POTS and internet circuits; consider a lower
value for a high-speed DSL such as VDSL2.

POTS DC Voltage sets the minimum working
POTS DC voltage value.

POTS DC Current sets the minimum working
POTS DC current value.

Capacitive Balance sets the minimum
capacitive balance threshold as a percentage.

Good VF/AC Balance sets the good VF/AC
balance threshold.

Marginal VF/AC Balance sets the marginal
VF/AC balance threshold.

Isolation sets the isolation resistance
threshold.

Type is a read-only field displaying the
threshold limit: either Minimum or Maximum.

Enabled is a read-only field and always Yes
for all thresholds.

To set threshold values:

1.

Press the up/down arrow keys to highlight the
desired parameter.

Press ¥ on a value to open the alphanumeric
editor screen and use the navigation keys to
scroll through.

Press ¥ to select each value and use the
function keys to complete your selection.

Press - to confirm and close your
selections.
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The Multimeter page displays the raw values used by
Pair Detective to identify a fault on the summary

screen. Read-only results and the P/F (pass/fail) status
are shown for the following tests:

e DC Voltage displays the volts for each DC
Pair.

e DC Current displays the DC current results for
T-R/A-B wire Pair.

e Capacitance/Opens displays Capacitance and
Length for each wire Pair as well as Capacitive
Balance among All Pairs in %.

e Isolation displays Resistance and a Soak
Counter for each wire Pair.

TDR

TDR is included to help locate faults identified on the
summary screen, and runs every time Pair Detective
runs. It remains running and allows you to control and
edit the TDR test. It runs continuously after the one-
minute test cycle is completed using the setup
parameters from the initial cycle of the Pair Detective
test. After saving the results, the Pair Detective results
will contain the Estimated Length value as found for
the initial cycle of the Pair Detective test. But you may
continue to use the TDR test to further locate faults on
the line.
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The TDR test displays the line trace and is continuously
on and ready to use. It displays and updates results in
real time, in either Portrait or Landscape Mode
(recommended), until you stop the test. The last valid
results then remain displayed.

e Current Test displays the test being
measured.

e Range allows you to set the range from the
given list.

e Gain allows you select the gain test parameter
from the given list.

e The previous 2 parameters have 2 modes of
operation:

0 Auto is the default mode upon loading
the test page. TDR automatically
optimizes the test parameters and
scans each band individually looking
for one Largest Event in each band (if
any). Range and Gain are updated to
reflect optimized TDR settings. Once
results are displayed, TDR switches to
manual mode. The test keeps running
until you press Start/Stop.

0 Manual mode allows you set the test
parameters to be used as inputs for the
TDR measurements.

Note: If either of the above 2 test parameters are set to
Auto, respective parameter values will be
updated by TDR test.

e Pulse Width is a non-editable value that is
updated dependent on whether the parameters
are set to Auto or manual. The test set
automatically adjusts pulse width based on the
range selected. (A manual control TDR is
available in the TDR sub-menu from the
Copper Main menu).
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VOP allows you to change the velocity of
propagation value for the cable.

Cable Setup button opens a new page that
allows you to set the Cable Parameters for the
Current Test.

Note: For more options and control, exit the Pair

Detective test and select TDR from the Copper
Main menu.

Select Graph button changes to Graph
Selected when pressed and opens a new
selection of function keys which allow you to
maneuver the graph as follows:

0 Cursor/Marker allows you to select the
cursor (blue) or marker (red)
independently by toggling the function
key. The footer updates to reflect either
Move cursor or Move marker. Press
the left/right arrow keys to
decreaselincrease the values by
moving the cursor/marker. Press and
hold the left/right arrow keys to
accelerate the cursor/marker. Press

v to recall the cursor/marker and

place it in the middle of the current x-
axis limits.

o Zoom references the middle of the x/y
axis and not the cursor position. Press
the arrow keys as follows:

Right = x-axis zoom in.
Left = x-axis zoom out.
Up = y-axis zoom in.
Down = y-axis zoom out.
o Pan - use left/right arrow keys to pan

the x-axis and the up/down arrow keys
to pan the y-axis.

0 1:1 resets the x-axis and y-axis limits
to full scale.

0 Return To Test removes these
function keys and displays the
Continuous page.

Result displays the distance to the most
significant reflection, in text and graphical
measurements. The distance A (Delta) value
between cursor and marker is also displayed at
the top of the graph.

Test Status displays the current state of
measurement or an error message.

To select the parameter values in Portrait Mode:

1.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view, select
the options, or increase/decrease values.

OR

Press ¥ on a value to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

Press ¥ to confirm the value.

Landscape Mode is the best way to use the
TDR and allows you to view the test results in
landscape mode utilizing the full length of the
high resolution, color screen. Whether the
keyboard is on the right or left is dependent on
your preferred Landscape Mode Settings
configured in Setup/Application
Settings/General.

Landscape Mode generates the following
function keys:

o Portrait Mode is used to change the
screen orientation from landscape to
portrait.

0 Select Graph opens a new selection of
function keys which allow you to
maneuver the graph. (Same as above.)

0 Parameters displays a small strip
window listing the following values:
Range and Gain, and Pulse Width.
They can be edited or viewed as
described in Portrait Mode (above).

0 Cable Setup displays a small strip
window when selected allowing you to
change the Cable Type and Cable
Temperature. You can also view the
Cable Gauge and Cable Fill entries
which were setup in Cable Book, and
Velocity of Propagation. For more
information, see Pair Detective Cable
Setup on page 72.

To select the parameter values in Landscape Mode:

1.
2.

Press the desired function key.

For Parameters and Cable Setup, press the
up/down arrow keys to highlight the desired
parameter.

Press the left/right arrow keys to view, select
the options, or increase/decrease values.

Press ¥ to confirm the value.
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TDR Cable Setup

The Cable Setup page is the same as previously
described. Please see Pair Detective Cable Setup
on page 72 for more information.

10.2 Pair Detective Result
BISYETES

Summary

The read-only Summary page displays the cable
parameters and detailed results saved from running the
Pair Detective test.
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e Test Identification is the test type of the
group, for example Pair Detective.

e Cable Type displays the ID, Cable Name and
Fill, (with its associated parameters) from the
current Cable Book, used for testing.

6100-Cu Multifunction Copper Tester Operation Manual

e Cable Fill is the type of material the cable is
filled with: Aircore, Jelly, Pulp, 5 PR, or 2 PR.

e Velocity of Propagation is the velocity of
propagation for the cable.

e Cable Temperature is the temperature of the
cable under test in either °F or °C.

e Result displays a Summary of the overall
pass/fail status, DC-Voltage/Current and
Isolation for each selected wire pair, as well as
other detailed results of the Pair Detective
test.

o0 Isolation results also display a five-
level indicator of the measured
resistance, when it is below the Hard
Short resistance threshold (on the
Thresholds Settings page).

o Estimated Length displays the length
of the circuit as found from the TDR
test for the first cycle of the Pair
Detective test.

Multimeter

The read-only Multimeter page displays detailed
results saved from running the Pair Detective test.
Please refer to Multimeter on page 74 for more
information.

10.3 FaultMapper

The FaultMapper is a graphical snapshot of the pair to
locate and identify line faults. It combines and analyzes
the results of several different tests including
capacitance, resistance, TDR, and RFL, to draw a
diagram of the pair depicting common faults.

© 2020 Radiodetection Ltd
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FaultMapper does not find all faults but rather many
common faults, and can identify more than one at a
time. This test is useful in locating bridged taps, shorts,
grounds, and opens but only one bridged tap at a time.
(To look for more bridged taps, clear the first bridged
tap and run the test again). The TDR function key is
available for your reference, although FaultMapper is
not solely a TDR and performs some signal analysis.

FaultMapper can identify and/or locate the following:

Shorts

Grounds (strap required to determine distance)
Opens

Detect load coils

Bridged tap

S ) Scteroed
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The FaultMapper page displays the following
parameters:

Current Test displays the test being
measured.

Far End Strap allows you to select option Yes
or No for use of a strap.

A strap, while not required, enables
FaultMapper to calculate distance to a
ground/earth fault. The test will use some RFL
routines here, and you do not have to exit to
run RFL. (RFL is located on the Copper Main
menu.)

Cable Setup button opens a new page that
allows you to set the Cable Parameters for the
Current Test.

Result displays the cable faults in text and
graphical format.

Note: When running FaultMapper with a strap at the far

end of the pair, and there is a T-G/A-E fault, the
strap may also cause FaultMapper to display a
R-G/B-E short. In such cases, the resistance
shown is the resistance that would be measured
using a multimeter.

Estimated Length displays the cable length
when the cable is open.

Note: The cable length may include the Bridge Tap

length: remove the Bridge Tap for better
accuracy.

Fault Status displays the number of faults
detected (or No fault detected) after running
the test. The status Open detected is reported
in the following case:

o No strap.
0 The pair is open.

o No faults (other than the pair being
open).
Open and the distance to Open is displayed
and represented using X in the graph.

Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.
OR

3. Press ¥ on avalue to open a list box of
options.

4. Press ¥ to confirm the value.

Cable Setup

The Cable Setup page allows you to set the Cable
Type, Cable Length, and Cable Temperature for the
FaultMapper test. All other Cable Parameters are read
only and correspond to the current cable book entry as
selected in Setup/Cable Book/Cable Details page.
These cable parameters affect distance calculations of
Capacitance/Opens and Resistance measurements,
and the TDR cursor distance indication.
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To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

e oy nm TDR

The FaultMapper TDR function provides a shortcut to
the TDR test. A dialogue box opens, warning that you
are about to leave the FaultMapper test. TDR results

» Cable Type displays the ID, Cable Name and captured while running FaultMapper will be available
Fill, and allows you to select an entry (with its upon loading TDR. Please go to TDR on page 117 for
associated parameters) from the current Cable information on this test. -

Book, to use for testing. The selection is not
saved when leaving the test. The current Cable firvon v paomi it rmerm)
Book entry is shown by default. Cormat o o

e Cable Gauge identifies the gauge system for el -
measuring wire sizes, in AWG (American Wire e ks anened
Gauge) units or mm (metric wire size). Dol T G & =

e Cable Fill read-only entry is the type of Tk Sateg | - alb G
material the cable is filled with: Aircore, Jelly,

Pulp, 5 PR, or 2 PR. _— -

e Capacitance T-R/A-B read-only entry is a
value for the capacitance per length constant
used to calculate distance to opens.

e Capacitance T/R to GND/A/B to E read-only
entry is a value for the capacitance per length
to ground constant. Bt Stesl  Mossstuind & Soapes

e Attenuation @ 300 kHz read-only entry is a nemae M

value in dB for the reduction in signal strength
or insertion loss of the cable at a frequency of
300 kHz. (This frequency has been widely used
as a loss measurement for ADSL, but not
validated for ADSL2+ nor VDSL2.)

DO dn aAm

e Velocity of Propagation read-only entry is the
velocity of propagation for the cable. This value
is used to convert the timed TDR pulses into a
distance for the cursor position.

e Resistance read-only entry is a value for the
resistance constant of the cable.

e Cable Length allows you to set the length of
the cable for more accurate results.

e Cable Temperature allows you to change the
temperature of the cable under test in either °F
or °C.
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FaultMapper Result Details
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The Result Details read-only page displays the test
results in text and graphical format.

Test ldentification is the name of the test, for
example FaultMapper.

Cable Setup button opens a new page
displaying the cable parameters of the test.
Use the left/right arrows to select the button

and press ¥ to open the page.

Result displays the cable fault details.

Note: When running FaultMapper with a strap at the far

end of the pair, and there is a T-G/A-E fault, the
strap may also cause FaultMapper to display a
R-G/B-E short. In such cases, the resistance
shown is the resistance that would be measured
using a multimeter.

Estimated Length displays the cable length
when the cable is open.

Fault Status displays the number of faults
detected (or No fault detected) after running
the test.

Result Details Cable Setup

The Cable Setup page in the Result Details allows
you to view the Cable Parameters set for the
FaultMapper test.
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e Cable Type displays the ID, Cable Name and
Fill, (with its associated parameters) from the
current Cable Book, used for testing.

e Cable Gauge identifies the gauge system for
measuring wire sizes, in AWG (American Wire
Gauge) units or mm (metric wire size).

e Cable Fill is the type of material the cable is
filled with: Aircore, Jelly, Pulp, 5 PR, or 2 PR.

e Capacitance T-R/A-B is the value for the
capacitance per length constant.

e Capacitance T/R to GND/A/B to E is the value
for the capacitance per length to ground
constant.

e Attenuation @ 300 kHz is the value for the
reduction in signal strength or insertion loss of
the cable.

e Velocity of Propagation is the velocity of
propagation for the cable.

e Resistance is the value for the resistance
constant of the cable.

e Cable Length is the length of the cable set to
provide more accurate results.

e Cable Temperature is the temperature of the
cable under test in either °F or °C.

FaultMapper Profile Details

The Profile Details page displays read-only
FaultMapper Test Parameters.
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e Profile Name is the file name of the selected
saved results.

e Test Identification is the test type of the
group, for example FaultMapper.

6100-Cu Multifunction Copper Tester Operation Manual
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Section 11 Noise Tests

The purpose of the noise tests is to perform VF/WB
(voice frequency / wideband) noise and level
measurements.
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Note: The 30 MHz Wideband Testing software option is
required for the WB tests to be available.

To access noise tests:
From the Copper Main pane, highlight Noise Tests
and press ¥ to open the menu.

11.1 Noise Tests Main Page

o Ao
Swlecsad Prodie < Dedu

The Noise Tests menu allows you to select and run
the displayed tests:

e VF Noise

e Power Influence

e VF Impulse Noise
e WB PSD Noise

e WB Impulse Noise
o NEXT

To start/stop a test:

1. Press the up/down left/right arrow keys on the
keypad to select the desired test icon.

Press ¥ to confirm your selection.

The test will start automatically if the
Setup/Application Settings - Test Startup
Mode is set to Auto. If not, press Start/Stop on

the keypad.

11.2 VF Noise

The VF Noise test allows you to measure the amount
of unwanted or disturbing energy introduced into a loop
from man-made and natural sources.

Detection

The Detection function displays and updates results in
real time, until you stop the test. The last valid results
then remain displayed.
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Current Group is the current test group name,
for example Noise.

Current Test displays the test being
measured. Here you can switch to another test
from the given list. However, this action will
terminate the ongoing measurement test.

VF Noise Filter allows you to define the voice
frequency noise filter to be used, dependent on
ITU or ANSI Standard mode and the Noise
Filter set in Setup/Application Settings.

Termination Resistance is a read-only value
of 600 Q.

Threshold Settings button opens a new page
that allows you to set the VF Noise threshold.

Result displays the pass/fail status and VF
Noise value.

Test Status displays the current state of
measurement or an error message.

Note: The selected VF Noise Filter shown in addition to

the current Level units selected in
Setup/Application Settings have an influence on
the measurement units displayed on this page.

To select the parameter values:

1.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options.

Press ¥ to confirm the value.

6100-Cu Multifunction Copper Tester Operation Manual

VF Noise Threshold Settings

The Threshold Settings page allows you to set the VF
Noise Threshold values for the test.
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Type is the threshold limit; either Maximum or
Minimum.

Enabled is a flag to use the current threshold:
either Yes or No.

To set threshold values:
1.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

Press ¥ to confirm the value.
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Result Details

The Results Details read-only page displays the VF

Noise value and the pass/fail status.

Detection

The Detection function displays and updates results in
real time, until you stop the test. The last valid results
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11.3 Power Influence

The Power Influence test allows you to view the effects
of interference from a 50 Hz or 60 Hz power source
(AC mains) on the circuit under test. The results of the
power influence test are also in graphical form.

then remain displayed.
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Current Group is the current test group name,
for example Noise.

Current Test displays the test being
measured. Here you can switch to another test
from the given list. However, this action will
terminate the ongoing measurement test.

VF Noise Filter allows you to define the voice
frequency noise filter to be used, dependent on
ITU or ANSI Standard mode and the Noise
Filter set in Setup/Application Settings.

Power Line Frequency is a read-only value of
50 or 60 Hz based on frequency selected in
Setup/Application Settings/Standard.

Threshold Settings button opens a new page
that allows you to set the power influence
thresholds.

Select Graph button changes to Graph
Selected when pressed and opens a new
selection of function keys which allow you to
maneuver the graph as follows:

0 Cursor - press the left/right arrow keys
to decrease/increase the values by
moving the cursor. Press and hold the
left/right arrow keys to accelerate the

cursor. Press ¥ to recall the cursor and
place it in the middle of the current x-axis
limits.

0 Zoom references the middle of the x/y
axis and not the cursor position. Press
the arrow keys as follows:

Right = x-axis zoom in.
Left = x-axis zoom out.
Up = y-axis zoom in.
Down = y-axis zoom out.

0 Pan - use left/right arrow keys to pan the
x-axis and the up/down arrow keys to
pan the y-axis.

0 1:1resets the x-axis and y-axis limits to
full scale.

o Return To Test removes these function
keys and displays the Detection page.

Result displays a value and graph of the
Power Influence measurement, and pass/fail
status.

Test Status displays the current state of
measurement or an error message.
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To select the parameter values:

1. Press the up/down arrow keys to highlight the .
desired parameter. Result Details

2. Press the left/right arrow keys to view and
select the options.

OR
3. Press ¥ on avalue to open a list box of
options. -127.5 ®m g
4. Press ¥ to confirm the value. - cuabradision ekl
Power Influence Threshold Settings s ) T,

The Threshold Settings page allows you to set the
Threshold Power Influence values for the test.
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The Result Details page displays the Power Influence
oy s value and graph, and the pass/fail status. You can
maneuver the graph as follows:

e Cursor - press the left/right arrow keys to
decreasel/increase the values by moving the
cursor. Press and hold the left/right arrow keys

to accelerate the cursor. Press ¥ to recall the
cursor and place it in the middle of the current
x-axis limits.

0 Zoom references the middle of the x/y
axis and not the cursor position. Press
the arrow keys as follows:

Fres by i
Right = x-axis zoom in.
Left = x-axis zoom out.
e Type s the threshold limit: either Maximum or Up = y-axis zoom in.

Minimum. ]
Down = y-axis zoom out.
e Enabled is a flag to use the current threshold:

either Yes or No. o Pan -use left/right arrow keys to pan the
x-axis and the up/down arrow keys to
To set threshold values: pan the y-axis.
1. Press the up/down arrow keys to highlight the 0 1:1 resets the x-axis and y-axis limits to
desired parameter. full scale.

2. Press the left/right arrow keys to view and
select the options.

OR 11.4 VF Impulse Noise

3. Press ¥ on avalue to open a list box of The VF Impulse Noise test allows you to measure

options or the alphanumeric editor screen and voice frequency impulse noise on the circuit under test.
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.
Count

The Count function displays and updates results in real
time, for the length of time set in Test Duration or less
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if you stop the test. The last valid results then remain
displayed.

000:01:00

Current Group is the current test group name,
for example Noise Tests.

Current Test displays the test being
measured. Here you can switch to another test
from the given list. However, this action will
terminate the ongoing measurement test.

VF Noise Filter allows you to define the voice
frequency noise filter to be used, dependent on
ITU or ANSI Standard mode and the Noise
Filter set in Setup/Application Settings.

Termination Resistance is a read-only value of
600 Q.

Test Duration allows you to set the length of
time to run the test from a list of values. If
UFED Control option is enabled, the maximum
value is limited to15 min.

Threshold Settings button opens a new page
that allows you to set the VF impulse noise
thresholds.

Result displays the High, Mid, Low counts,
respective detection levels, and Elapsed Time.
The pass/fail status of the Mid level is
displayed after 1 s and then periodically
refreshed, until you stop the test.

Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options.

4. Press ¥ to confirm the value.

VF Impulse Noise Threshold Settings

The Threshold Settings page allows you to set the VF
Impulse Noise Threshold values for the test.
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e Low Counter Power Detection Level defines
the low threshold limits for the impulse noise
test.

e Power Separation defines the level difference
between the Low, Mid, and High thresholds.
Specify a value between 1 and 6 dB.

e Mid Counter allows you to set the threshold
value for this counter.

e Type is the threshold limit of the Mid Counter:
either Maximum or Minimum.

e Enabled is a flag to use the current Mid
Counter threshold: either Yes or No.

To set threshold values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR
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3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

Result Details

The Results Details read-only page displays the High,
Mid, Low VF Impulse Noise Count and Detection
Level values, and the pass/fail status of the Mid level.

000:01:00

11.5 WB PSD Noise

The wideband power spectral density (PSD) noise test
measures the noise energy at a point in a noise
spectrum. It is expressed as power per hertz at a point
in a noise spectrum.

PSD

The PSD page allows you to configure the parameters
for the wideband PSD noise test and view the results
in either Portrait or Landscape Mode.

6100-Cu Multifunction Copper Tester Operation Manual
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e Current Group is the current test group name,
for example Noise Tests.

e Current Test displays the test being
measured. Here you can switch to another test
from the given list. However, this action will
terminate the ongoing measurement test.

e Bandwidth allows you to select the frequency
range for the test from a list of available
bandwidths: ISDN, HDSL, SHDSL, ADSL1/2,
ADSL2+, VDSL2-8, VDSL2-12, VDSL2-17,
VDSL2-30, or VDSL2-35.

e Noise Filter defines the filter currently enabled.
Options are: None, ISDN-E, HDSL-F, ADSL-G,
ADSL, ADSL2+, VDSL, VDSL2-8, VDSL2-12,
VDSL2-17, VDSL2-30, VDSL2-35.

e Termination is one of the following:

o Terminated if the termination
resistance is internal to the unit.

o0 Bridging if additional termination
resistance is used to bridge onto live
circuits with minimal interruption.

0 HiZ Cable when using this cable to
connect to T1/A1-R1/B1 (Yellow —
Blue) connectors. When selected, the
Termination Resistance automatically
sets to 100 Q.

e Termination Resistance allows you to select
the resistance of the dummy load connected to
the line, unless HiZ Cable is selected above.

e Mask allows you to select a network
representing the power signal of other services,
overlaid on the active noise graph, to identify
its presence on the line under test. All of the
masks you enabled from the Select Masks tab
are listed here for test selection.
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Threshold Settings button opens a new page
that allows you to set the RMS Noise
Threshold parameters for the test.

Select Graph button changes to Graph
Selected when pressed and opens a new
selection of function keys which allow you to
maneuver the graph as follows:

o Cursor - press the left/right arrow keys
to decreaselincrease the values by
moving the cursor. Press and hold the
left/right arrow keys to accelerate the

cursor. Press ¥ to recall the cursor and
place it in the middle of the current x-axis
limits.

o Zoom references the middle of the x/y
axis and not the cursor position. Press
the arrow keys as follows:

Right = x-axis zoom in.
Left = x-axis zoom out.
Up = y-axis zoom in.
Down = y-axis zoom out.

o Pan - use left/right arrow keys to pan the
x-axis and the up/down arrow keys to
pan the y-axis.

o0 1:1 resets the x-axis and y-axis limits to
full scale.

0 Return To Test removes these function
keys and displays the previous ones.

Peak ON/OFF allows you to measure the
current PSD noise value, compare it against
the peak value at each given frequency, and
display the maximum value. Select either Peak
ON or Peak OFF.

Result displays the following wideband PSD
noise test results differentiating the Current
trace from the Peak hold.

0 Max PSD reading among all frequency
bins for the Current results.

o Frequency bin where Max PSD for the
Current results are detected.

o0 RMS Noise reading for the Current
results including a pass/fail status.

If Peak Hold is ON:

0o Max PSD Peak reading among all
frequency bins.

o Frequency bin for Max PSD Peak.

Test Status displays the current state of
measurement or an error message.

To select the parameter values in Portrait Mode:

1.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options.

Press ¥ to confirm the value.

Landscape Mode function key allows you to
view the test results in landscape mode.
Whether the keyboard is on the right or left is
dependent on your preferred Landscape
Mode Settings configured in
Setup/Application Settings/General.
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This mode generates the following function keys:

Portrait Mode is used to change the screen
orientation from landscape to portrait.

Select Graph opens a new selection of
function keys which allow you to maneuver the
graph. (Same as above.)

Parameters displays a small strip window
when selected allowing you to change the
Bandwidth, Noise Filter, Termination, and
Termination Resistance values from a list of
options.

To select the parameter values in Landscape Mode:

1.
2.

Press the Parameters function key.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

Press ¥ to confirm the value.
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WB PSD Noise Threshold Settings

The Threshold Settings page allows you to set the
RMS Noise Threshold parameters for the test.

e

e Type is the threshold limit for each pair: either
Maximum or Minimum.

e Enabled is a flag to use the current threshold:
either Yes or No.

To set threshold values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR
3. Press ¥ on avalue to open a list box of

options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

Select Masks

The Select Masks tab allows you to set parameters
and choose which Masks to enable for the PSD test.
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e Select Files is either None which removes all
check marks allowing you to select one or
more Masks, or All.

e DPBO (Downstream Power Back Off) is either
ON or OFF.

e ESEL (Exchange Side Electrical Length) is
used to enter or modify the numerical values of
attenuation of the cable at 1 MHz frequency
from 0 to 120 dB with one decimal point. This
represents the DPBOESEL variable or
electrical length of exchange to cabinet cable,
and is applied to the DPBO mask calculation.

Note: DPBO and ESEL are only available if
Termination is set to Bridging or Hi-Z Cable.

e Masks lists all the networks available to select
dependent on the ITU or ANSI Standard mode
set in Setup/Application Settings/Standard.

To set parameters and enable the Masks for the
PSD test:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

Press ¥ to confirm the value.

If None is selected for the files, press the down
arrow key to highlight the list box of Masks and

press ¥ to open the list.
6. Inthe list, press the up/down arrows to

highlight the desired files and press ¥ to
select/deselect a Mask.
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7. Press < 1 to come out of the list.

All of your enabled masks are now listed on the
PSD tab page in the Mask parameter, for test
selection.

Result Details
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The Results Details read-only page displays the WB
PSD Noise test results, in text and graphical format. If
an ESEL (Exchange Side Electrical Length) value was
set, it is also displayed. The graph can be viewed in
portrait and landscape modes, and maneuvered as
follows:

e Cursor - press the left/right arrow keys to
decrease/increase the values by moving the
cursor. Press and hold the left/right arrow keys

to accelerate the cursor. Press ¥ to recall the
cursor and place it in the middle of the current
x-axis limits.

e Zoom references the middle of the x/y axis and
not the cursor position. Press the arrow keys
as follows:

0 Right = x-axis zoom in.
0 Left = x-axis zoom out.

o Up = y-axis zoom in.

o Down = y-axis zoom out.

e Pan - use left/right arrow keys to pan the x-axis
and the up/down arrow keys to pan the y-axis.

e 1:1 resets the x-axis and y-axis limits to full
scale.

e Landscape Mode function key allows you to
view the test results in landscape mode.
Whether the keyboard is on the right or left is

dependent on your preferred Landscape
Mode Settings configured in
Setup/Application Settings/General.

e Portrait Mode is used to change the screen
orientation from landscape to portrait.

11.6 WB Impulse Noise

The wideband impulse noise test allows you to measure
impulse noise on the circuit under test.

Count

The Count function displays and updates results in real
time, for the length of time set in Test Duration or less
if you stop the test. The last valid results then remain
displayed.
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e Current Group is the current test group name,
for example Noise Tests.

e Current Test displays the test being
measured. Here you can switch to another test
from the given list. However, this action will
terminate the ongoing measurement test.

e WB Noise Filter displays the filter currently

e enabled. Options are: None, ISDN-E, HDSL-F,
ADSL-G, ADSL, ADSL2+, VDSL, VDSL2-8,
VDSL2-12, VDSL2-17, VDSL2-30.

e Termination is either Terminated, if the
termination resistance is internal to the unit, or
Bridging if additional termination resistance is
used to bridge onto live circuits with minimal
interruption.

e Termination Resistance lists the resistance of
the dummy load connected to the line.
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e Test Duration allows you to set the length of
time to run the test from a list of values. If
UFED Control option is enabled, the maximum
value is limited to15 min.

e Impulse Separation Time (IST) specifies the
time interval between successive impulses.
Some impulse events comprise many sub-
pulses or a pulse-train. Use a larger IST to
capture longer events of many sub-pulses, or a
smaller IST between events to capture fast
sub-pulses as separate impulse events.

e Threshold Settings button opens a new page
that allows you to set the Power Detection
Level and WB Impulse Noise thresholds.

o Result displays the Count, Detection Level,
Elapsed Time, and pass/fail status which is
periodically refreshed, until you stop the test.

e Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

WB Impulse Noise Threshold Settings

The Threshold Settings page allows you to set the
WB Impulse Noise Threshold values for the test.

Frrw iy by i
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e Power Detection Level defines the threshold
limits.

e Counter allows you to set the threshold value
for this counter.

e Type is the threshold limit for each pair: either
Maximum or Minimum.

e Enabled is a flag to use the current threshold:
either Yes or No.

To set threshold values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

Histogram

The Histogram tab records the Elapsed Time, the
Total Counts of impulse durations that are collected
during each plot interval, and pass/fail status. The bar
graph displays the impulse counts vs time.

Select Graph button changes to Graph Selected
when pressed and opens a new selection of function
keys which allow you to maneuver the graph as follows:

e Cursor - press the left/right arrow keys to
decrease/increase the values by moving the
cursor. Press and hold the left/right arrow keys
to accelerate the cursor. Press ¢ to recall the
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cursor and place it in the middle of the current
x-axis limits.

e Zoom references the middle of the x/y axis and
not the cursor position. Press the arrow keys
as follows:

0 Right = x-axis zoom in.
0 Left = x-axis zoom out.

o Up = y-axis zoom in.

o Down = y-axis zoom out.

e Pan - use left/right arrow keys to pan the x-axis
and the up/down arrow keys to pan the y-axis.

e 1:1 resets the x-axis and y-axis limits to full
scale.

e Return To Test removes these function keys
and displays the previous ones.

Result Details Count

The Results Details read-only page displays the WB
Impulse Noise Count, Detection Level, and pass/fail
status.

[T
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Profile Details

The WB Impulse Noise Profile Details read-only page
displays the test thresholds and parameters along with
the Impulse Separation Time value.

11.7 NEXT

The NEXT test measures the Near End Crosstalk
(NEXT) between 2 pairs of cables. The test transmits a
signal on the T/A - R/B pair, and measures the received
crosstalk on T1/Al - R1/B1 pair.

Spot
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Spot is a continuous mode of operation measuring the
crosstalk for a specific frequency selected by you,
similar to the method used by the Send Tone test. The
Spot function displays and updates results in real time,
until you stop the test. The last valid results then
remain displayed.

e Current Group is the current test group name,
for example Noise Tests.

e Current Test displays the test being
measured. Here you can switch to another
Noise test from the given list. However, this
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action will terminate the ongoing measurement
test.

Frequency allows you to set the frequency
value for the Near End Crosstalk (NEXT).

Frequency Step lists a choice of frequency
step values.

Termination Resistance lists a choice of
resistance values for the termination of the
signal.

Show hookup diagram on test setup - If Yes,
the Confirmation page is prompted before
every NEXT test is started. Select No to hide
the diagram next time you run the test.

Hookup Diagram button opens a
Confirmation page displaying how to connect
your cables at the beginning of the test. When
FED is Enabled on the FED Setup page, both
the T-R/A-B and T1-R1/A1-B1 pairs will be
terminated at the FED. The hookup diagram
uses graphic and textual components.

0 Proceed button closes the hookup
diagram prompt and starts the test.

o0 Cancel button closes the hookup
diagram prompt only.
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0 The Confirmation window is prompted
before every NEXT test is started if you
selected Yes for the Show hookup
diagram. You can select No to hide the
diagram next time you run the test.

However, you can check the connection
diagram at any time by pressing the
Hookup Diagram button. In this case,
the test does not start when you press
the OK button to close the Confirmation
window.
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Threshold Settings button opens a new page
that allows you to set the NEXT Spot Threshold
for the test.

Step -> Freq button automatically
enters/transfers the Frequency Step value into
the Frequency value. If the step size is less
than 10 kHz (but not 4.3125 kHz), the
Frequency value will be set to 10 kHz. If the
Frequency Step is set to 4.3125 kHz, the
Frequency value will be set to 8.6250 kHz.

Result displays the pass/fail status, NEXT and
Frequency (TX) values.

Test Status displays the current state of
measurement or an error message.

To select the Spot parameter values:
1.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

Press ¥ to confirm the value.

Spot Threshold Settings

The Threshold Settings page allows you to set the
threshold values for the NEXT Spot test.

Type is the threshold limit: either Maximum or
Minimum.

Enabled is a flag to use the current threshold:
either Yes or No.
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To set threshold values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR
3. Press ¥ on avalue to open a list box of

options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

Spot Result Details

The Spot Results Details read-only page displays the
saved pass/fail status, NEXT and Frequency (TX)
values.
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Spectrum
Spectrum is a snapshot mode of operation similar to

WB Attenuation. The test makes one measurement of

the crosstalk for the selected bandwidth, and then

stops.
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Current Group is the current test group name,
for example Noise Tests.

Current Test displays the test being
measured. Here you can switch to another
Noise test from the given list. However, this
action will terminate the ongoing measurement
test.

Bandwidth allows you to select the bandwidth
of the frequency range for the test. Available
frequency bandwidths are: 2.2 MHz, 8 MHz, 12
MHz, 17.6 MHz and 30 MHz.

Termination Resistance lists a choice of
resistance values for the termination of the
signal.

Show hookup diagram on test setup - If Yes,
the Confirmation page is prompted before
every NEXT test is started. Select No to hide
the diagram next time you run the test.

Hookup Diagram button opens a
Confirmation page displaying how to connect
your cables at the beginning of the test. When
FED is Enabled on the FED Setup page, both
the T-R/A-B and T1-R1/A1-B1 pairs will be
terminated at the FED. The hookup diagram
uses graphic and textual components.

0 Proceed button closes the hookup
diagram prompt and starts the test.
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o Cancel button closes the hookup
diagram prompt only.

The Confirmation window is prompted before
every NEXT test is started if you selected Yes
for the Show hookup diagram. You can select
No to hide the diagram next time you run the
test.

However, you can check the connection
diagram at any time by pressing the Hookup
Diagram button. In this case, the test does not
start when you press the OK button to close
the Confirmation window.
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Threshold Settings button opens a new page
that allows you to set the NEXT Spectrum
Threshold.

Select Graph button changes to Graph
Selected when pressed and opens a new
selection of function keys which allow you to
maneuver the graph as follows:

0 Cursor - press the left/right arrow keys
to decrease/increase the values by
moving the cursor. Press and hold the
left/right arrow keys to accelerate the

cursor. Press ¥ to recall the cursor
and place it in the middle of the current
x-axis limits.

o Zoom references the middle of the x/y
axis and not the cursor position. Press
the arrow keys as follows:
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Right = x-axis zoom in.
Left = x-axis zoom out.
Up = y-axis zoom in.
Down = y-axis zoom out.

0 Pan - use left/right arrow keys to pan the
x-axis and the up/down arrow keys to
pan the y-axis.

0 1:1resets the x-axis and y-axis limits to
full scale.

0 Return To Test removes these function
keys and displays the Spectrum page.

e Result displays the pass/fail status, and test
results in graphical format.

e Good is the good threshold value for the
selected bandwidth, represented by a
horizontal green line.

e Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options.

4. Press ¥ to confirm the value.

Spectrum Threshold Settings

The Threshold Settings page allows you to set the
Crosstalk threshold values at fixed and periodic
frequencies.

e Type is the threshold limit: either Maximum or
Minimum.

e Enabled is a flag to use the existing threshold:
either Yes or No. For example, setting the
threshold Enabled to No will disable pass/fail
threshold.
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To set threshold values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR
3. Press ¥ on avalue to open a list box of

options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

Spectrum Result Details

The Spectrum Results Details read-only page
displays the pass/fail status and test results in graphical
format.
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Test Group is the overall test group of the
selected saved results file, for example Noise
Tests.

Test Identification is the test type of the
group, for example NEXT.

Test Modes is the mode of test, for example
Spectrum.

Select Graph button opens a new selection of
function keys which allow you to maneuver the
graph as follows:

0 Cursor - press the left/right arrow keys
to decrease/increase the values by
moving the cursor. Press and hold the
left/right arrow keys to accelerate the

cursor. Press ¥ to recall the cursor and
place it in the middle of the current x-axis
limits.

0 Zoom references the middle of the x/y
axis and not the cursor position. Press
the arrow keys as follows:

Right = x-axis zoom in.
Left = x-axis zoom out.
Up = y-axis zoom in.
Down = y-axis zoom out.

o0 Pan - use left/right arrow keys to pan the
x-axis and the up/down arrow keys to
pan the y-axis.

0 1:1resets the x-axis and y-axis limits to
full scale.

0 Return To Test removes these function
keys and returns to the Spectrum
results page.
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NEXT Results Profile Details

The NEXT Profile Details page displays detailed read-
only test thresholds and parameters for both Spot and
Spectrum modes.

e Profile Name is the file name of the selected
saved results.

e Test Group is the overall test group of the
selected saved results file, for example Noise
Tests.

e Test Identification is the test type of the
group, for example NEXT.

6100-Cu Multifunction Copper Tester Operation Manual
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Section 12 Frequency
Tests

The purpose of the frequency tests is to perform VF
(voice frequency) and WB (wide band) level
measurements, calculate the reduction of signal
strength during transmission, measure the balance of a
circuit, and count and detect the presence of load coils.
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To access frequency tests:

From the Copper Main pane, highlight Frequency

Tests and press ¥ to open the menu.

12.1 Frequency Tests Main
Page

The Frequency Tests menu allows you to select and
run the displayed tests:

e VF/AC Balance

e WB Balance

e WB Attenuation

e Return Loss

e Load Coils

e Locator Tone

e TX/RXTone

e RXTone with FED

To start/stop a test:

1. Press the up/down left/right arrow keys on the
keypad to select the desired test icon.

2. Press ¥ to confirm your selection.

3. The test will start automatically if the
Setup/Application Settings/General - Test
Startup Mode is set to Auto. If not, press
Start/Stop on the keypad.

12.2 VF/AC Balance

The VF/AC Balance test allows you to check that the
VF longitudinal balance ratio for the twisted pair
complies with applicable standards so as to reduce the
effects of common-mode voltage to ground.

The test is a measurement of how much the T/A leg is
like the R/B leg in electrical characteristics, measured
by how much noise the line can mitigate (in dB). Itis an
overall health indicator and a quick way to tell if the line
is in good condition. The better the longitudinal balance
of the cable pair, the higher the dB reading.

The name of the frequency test depends on the
selected Standard:

e ANSI: VF Balance
e |ITU: AC Balance

Active

The Active function takes a balance measurement,
displaying and updating results in real time, until you
stop the test. The last valid results then remain
displayed.
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Current Group is the current test group name,
for example Frequency Tests.

Current Test displays the test being
measured. Here you can switch to another test
from the given list. However, this action will
terminate the ongoing measurement test.

Threshold Settings button opens a new page
that allows you to set the VF/AC Balance
threshold.

Result displays the pass/fail status and Active
VF/AC Balance value.

Test Status displays the current state of
measurement or an error message.

Note: The selected Standard in Setup/Application

Settings determines the name of the frequency
test - ANSI: VF Balance, ITU: AC Balance.

To select the parameter values:

1.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options.

Press ¥ to confirm the value.

VF/AC Balance Active Threshold
Settings

The Threshold Settings page allows you to set the
Active VF/AC Balance Threshold values for the test.

6100-Cu Multifunction Copper Tester Operation Manual
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VF/AC Balance sets the active balance
threshold.

Type is the threshold limit: either Maximum or
Minimum.

Enabled is a flag to use the existing threshold:
either Yes or No. For example, setting the
threshold Enabled to No will disable pass/fail
threshold.

To set threshold values:

1.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

Press ¥ to confirm the value.
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Active Result Details

The Active Results Details read-only page displays
the VF/AC Balance value and the pass/fail status.
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Passive

The Passive function computes the passive balance as
the difference between Power Influence and VF
Noise, displaying and updating results in real time, until
you stop the test.

The last valid results then remain displayed. The
measurement results of the active and passive VF
Longitudinal Balance tests will generally be different
due to the fact they use different measurement
techniques.
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Current Group is the current test group name,
for example Frequency Tests.

Current Test displays the test being
measured. Here you can switch to another test

from the given list. However, this action will
terminate the ongoing measurement test.

Noise Filter displays the type of noise filter
used.

Power Line Frequency displays the frequency
value of the power line.

Threshold Settings button opens a new page
that allows you to set the VF/AC Balance
Threshold.

Result displays the Passive pass/fail status,
Power Influence, VF Noise, and VF/AC
Balance values.

Test Status displays the current state of
measurement or an error message.

Note: The selected Standard in Setup/Application

Settings determines the name of the frequency
test - ANSI: VF Balance, ITU: AC Balance.

To select the parameter values:

1.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options.

Press ¥ to confirm the value.

VF/AC Balance Passive Threshold
Settings

The Threshold Settings page allows you to set the
Passive VF/AC Balance Threshold values for the

test.
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e VF/AC Balance sets the passive balance
threshold.

e Type is the threshold limit: either Maximum or
Minimum.

e Enabled is a flag to use the existing threshold:
either Yes or No. For example, setting the
threshold Enabled to No will disable pass/fail
threshold.

e Power Influence Threshold displays the
Power Influence threshold values set in
relation to VF/AC Balance threshold values.

To set the passive VF/AC Balance threshold values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

Passive Result Details

The Passive Results Details read-only page displays
the Passive pass/fail status, Power Influence, VF
Noise, and VF/AC Balance values.
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12.3 WB Balance

The wideband balance test ensures that the balance
ratio for the twisted pair complies with applicable
standards so as to reduce the effects of common-mode
voltage to ground. The better the balance of the cable
pair, the higher the dB reading. The test measures the
WB balance at fixed and periodic frequencies
dependent on the selected bandwidth.

Balance

The Balance page allows you to configure the
parameters for the WB Balance test and view the
results, in either Portrait or Landscape Mode.
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e Current Group is the current test group name,
for example Frequency Tests.

e Current Test displays the test being
measured. Here you can switch to another test
from the given list. However, this action will
terminate the ongoing measurement test.

e Bandwidth allows you to select the frequency
range for the test from a list of available
bandwidth: ISDN, HDSL, SHDSL, ADSL1/2,
ADSL2+, VDSL2-8, VDSL2-12, or VDSL2-17.

e Termination Resistance defines the
resistance of the dummy load connected to the
line.

e Threshold Settings button opens a new page
that allows you to set the WB Balance
Thresholds.

e Select Graph button changes to Graph
Selected when pressed and opens a new
selection of function keys which allow you to
maneuver the graph as follows:

0 Cursor - press the left/right arrow keys
to decreasel/increase the values by
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moving the cursor. Press and hold the
left/right arrow keys to accelerate the

cursor. Press ¥ to recall the cursor and
place it in the middle of the current x-axis
limits.

0 Zoom references the middle of the x/y
axis and not the cursor position. Press
the arrow keys as follows:

Right = x-axis zoom in.
Left = x-axis zoom out.
Up = y-axis zoom in.
Down = y-axis zoom out.

o Pan - use left/right arrow keys to pan the
x-axis and the up/down arrow keys to
pan the y-axis.

o 1:1 resets the x-axis and y-axis limits to
full scale.

0 Return To Test removes these function
keys and displays the previous ones.

Result displays a graph of the Marginal and
Good balance results, and pass/fail status. If
any attenuation measurement (trace) is
greater/less than the corresponding marginal
test threshold for a maximum/minimum
threshold, the status is fail. Otherwise, the
status is pass.

o0 Good is the good balance threshold for
the currently selected bandwidth,
represented by a horizontal green line.

o Marginal is the marginal balance
threshold for the currently selected
bandwidth, represented by a horizontal
yellow line.

If Mask is enabled for the selected bandwidth,
then:

o Marginal is a marginal pass area on the
graph represented in yellow.

0 The end of tolerance or fail point is
displayed as a red cursor value.

Test Status displays the current state of
measurement or an error message.

To select the parameter values in Portrait Mode:

1.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options.

Press ¥ to confirm the value.

Landscape Mode function key allows you to
view the test results in landscape mode.
Whether the keyboard is on the right or left is
dependent on your preferred Landscape
Mode Settings configured in
Setup/Application Settings/General.
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This mode generates the following function keys:

Portrait Mode is used to change the screen
orientation from landscape to portrait.

Select Graph opens a new selection of
function keys which allow you to maneuver the
graph. (Same as above.)

Parameters displays a small strip window
when selected allowing you to change the
Bandwidth and Termination Resistance
values from a list of options.

To select the parameter values in Landscape Mode:

1.
2.

Press the Parameters function key.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

Press ¥ to confirm the value.
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WB Balance Threshold Settings
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The Threshold Settings page allows you to set the
Good/Marginal Balance thresholds for the following:

Bandwidth allows you to select the frequency
range for the test from a list of available
bandwidth: ISDN, HDSL, SHDSL, ADSL1/2,
ADSL2+, VDSL2-8, VDSL2-12, or VDSL2-17.

Type is the threshold limit for each pair.
Selecting Minimum or Maximum acts as the
single point P/F threshold flat mask while
selecting Mask provides a shaped mask as
threshold. When Mask is selected, it will be
used as pass/falil criteria next time the test is
run.

Enabled is a flag to use the existing threshold:

either Yes or No. For example, setting the
threshold Enabled to No will disable pass/fail
threshold.

Mask Tolerance allows you to set a marginal
pass value which will be displayed on the
graph in yellow.

To set threshold values:

1.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

Press ¥ to confirm the value.
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Result Details
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The Results Details displays a graph of the Marginal
and Good wideband balance results, and pass/fail
status. Results can be viewed in portrait and landscape
modes. You can maneuver the graph as follows:

e Cursor - press the left/right arrow keys to
decrease/increase the values by moving the
cursor. Press and hold the left/right arrow keys

to accelerate the cursor. Press ¥ to recall the
cursor and place it in the middle of the current
x-axis limits.

e Zoom references the middle of the x/y axis and
not the cursor position. Press the arrow keys
as follows:

0 Right = x-axis zoom in.
0 Left = x-axis zoom out.

0 Up = y-axis zoom in.

o Down = y-axis zoom out.

e Pan - use left/right arrow keys to pan the x-axis
and the up/down arrow keys to pan the y-axis.

e 1:1 resets the x-axis and y-axis limits to full
scale.

e Landscape Mode function key allows you to
view the test results in landscape mode.
Whether the keyboard is on the right or left is
dependent on your preferred Landscape
Mode Settings configured in Application
Settings/General.

e Portrait Mode is used to change the screen
orientation from landscape to portrait.
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12.4 WB Attenuation

Attenuation

The WB (wideband) single-ended attenuation test
allows you to calculate the dissipation of power of a
transmitted signal as it travels over the copper line.

This test is performed from one end of the cable and
does not require a remote second device. The test
does require an out-of-service wire pair that is open at
the far end. Faults should be repaired first.
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e Current Group is the current test group name,
for example Frequency Tests.

e Current Test displays the test being
measured. Here you can switch to another test
from the given list. However, this action will
terminate the ongoing measurement test.

e Bandwidth allows you to select the frequency
range for the test from a list of available
bandwidths: ISDN, HDSL, SHDSL, ADSL1/2,
ADSL2+, VDSL2-8, VDSL2-12, VDSL2-17,
VDSL 2-30, or VDSL2-35.

e Threshold Tolerance allows you to set a
marginal pass value which will be displayed on
the graph in yellow.

e Threshold Frequency allows you to add
threshold calculations to the WB Attenuation
test by selecting a technology that is used for
threshold pass/fail estimation. The list of
technologies is dynamically populated based
on the selected Bandwidth. Whenever you
change the Bandwidth, the Threshold
Frequency is set to the default None.

e Threshold Settings button opens a new page
that allows you to set the Attenuation
threshold.

Cable Configuration button opens a new
page that allows you to set cable parameters
for the Current Test.

Select Graph button changes to Graph
Selected when pressed and opens a new
selection of function keys which allow you to
maneuver the graph as follows:

0 Cursor - press the left/right arrow keys
to decreasel/increase the values by
moving the cursor. Press and hold the
left/right arrow keys to accelerate the

cursor. Press ¥ to recall the cursor and
place it in the middle of the current x-axis
limits.

o0 Zoom references the middle of the x/y
axis and not the cursor position. Press
the arrow keys as follows:

Right = x-axis zoom in.
Left = x-axis zoom out.
Up = y-axis zoom in.
Down = y-axis zoom out.

0 Pan - use left/right arrow keys to pan the
x-axis and the up/down arrow keys to
pan the y-axis.

0 1:1resets the x-axis and y-axis limits to
full scale.

0 Return To Results removes these
function keys and displays the
Attenuation page.

Result displays the Cable Length, pass/fail
status, and test results in text and graphical
format. If a Threshold Frequency was
selected (other than None), the calculations
are presented in 2 ways:

0 An attenuation vs. frequency curve is
added to the graph

0 Atable displaying the Total equivalent
Calculated Attn and the Measured Attn
at the frequency, specific to the selected
technology; and up to 4 rows displaying
information calculated for each Section
identified on Cable Configuration page.

The Calculated Attn is the sum of the
section attenuations and is shown in
blue.

The Measured Attn displays the
measured attenuation for the frequency
set in the Threshold Settings, and is
shown in black.

The pass/fail criteria is calculated by
comparing Measured Attn to the
equivalent attenuation value displayed in
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the Calculated Attn, plus half of the
Threshold Tolerance.

When Mask is enabled for the selected
bandwidth:

0 The end of tolerance or fail point is
displayed as a red cursor value.

o Good is the good balance threshold
mask for the currently selected
bandwidth, represented by green in the
graph.

e Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

WB Attenuation Threshold Settings

The Threshold Settings page allows you to set the
WB Attenuation threshold values for the test.
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e Attenuation sets up the good attenuation
threshold parameters.

e Type is the threshold limit for each pair.
Selecting Minimum or Maximum acts as the
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single point pass/fail threshold flat mask while
selecting Mask provides a shaped mask as
threshold. When Mask is selected, it will be
used as pass/fail criteria next time the test is
run.

e Enabled is a flag to use the existing threshold:
either Yes or No. For example, setting the
threshold Enabled to No will disable pass/fail
threshold.

To set threshold values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

Cable Configuration

The Cable Configuration page is only required if using
theoretical calculated attenuation pass/fail. The page
allows you to set cable parameters for the WB
Attenuation test. Each time the Cable Configuration
is changed, the total equivalent attenuation table will be
recalculated and redrawn.
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e No. of Cable Sections allows you to set the
number of consecutive cable sections, to a
maximum of 4. If unknown, set the number to
1.
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Cable Type # displays the number of a cable
section set above, ID, Cable Name and Fill,
and allows you to select an entry (with its
associated parameters) from the current Cable
Book, to use for testing.

For each section, the selected Cable Type
must have attenuation data available or else
the total equivalent attenuation cannot be
calculated. The selection is not saved when
leaving the test. The current Cable Book entry
is shown by default.

Section Length specifies the cable length of
each section. The total length for all cable
sections cannot exceed 8000 m or 24000 ft. If
you do not enter a length for each section
selected, the total equivalent attenuation
cannot be calculated.

Cable Attenuation Data is set to Yes for each
cable section selected.

To select the parameter values:

1.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

Press ¥ to confirm the value.

WB Attenuation Result Details

The Results Details read-only page displays the Cable
Length, pass/fail status, and WB Attenuation test
results in text and graphical format.

Test Group is the overall test group of the
selected saved results file, for example
Frequency Tests.

Test Identification is the test type of the
group, for example WB Attenuation.

Test Modes is the mode of test, for example
Attenuation.

Threshold Frequency displays the technology
used for threshold pass/fail estimation.

Cable Configuration button opens a new
page displaying the cable parameters of the
test. Use the left/right arrows to select the

button and press ¥ to open the page.
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Select Graph button changes to Graph
Selected when pressed and opens a new
selection of function keys which allow you to
maneuver the graph as follows:

0 Cursor - press the left/right arrow keys
to decreasel/increase the values by
moving the cursor. Press and hold the
left/right arrow keys to accelerate the

cursor. Press ¥ to recall the cursor and
place it in the middle of the current x-axis
limits.

o0 Zoom references the middle of the x/y
axis and not the cursor position. Press
the arrow keys as follows:

Right = x-axis zoom in.
Left = x-axis zoom out.
Up = y-axis zoom in.
Down = y-axis zoom out.
o0 Pan - use left/right arrow keys to pan the

x-axis and the up/down arrow keys to
pan the y-axis.

0 1:1 resets the x-axis and y-axis limits to
full scale.

o0 Return To Results removes these
function keys and displays the
Attenuation results page.

When Mask was enabled for the selected
bandwidth:

The end of tolerance or fail point may be
displayed as a red cursor value.

Good is the good balance threshold mask for
the currently selected bandwidth, represented
by green in the graph.
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Result Details Cable Configuration

The Cable Configuration page in the Results Details
allows you to view the cable parameters set for the WB
Attenuation test.
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e No. of Cable Sections is the number of
consecutive cable sections, with a maximum of
4,

e Cable Type # displays the number of a cable
section set above, ID, Cable Name and Fill.

e Section Length identifies the cable length of
each section.

12.5 Return Loss

The Return Loss test allows you to measure the loss of
power in the signal returned/reflected by a discontinuity
in a transmission line. This discontinuity or impedance
variation can be a mismatch with the terminating load
or with a device inserted in the line.

A small value dBRL number means that most of the
pulse energy is reflected by the cable fault. An open or
short would reflect all the energy so its return loss is
zero.

Remember, the larger the dBRL reading, the smaller the
problem and vice versa.

Single Frequency

The Single Frequency test is continuous, and allows
you to configure parameters and change values during
the measurement. The page provides a Return Loss
result value in dB, and pass/fail status.
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e Current Group is the current test group name,
for example Frequency Tests.

e Current Test displays the test being
measured. Here you can switch to another
Frequency test from the given list. However,
this action will terminate the ongoing
measurement test.

e Frequency allows you to set the frequency
value for the Return Loss test.

e Frequency Step lists a choice of frequency
step values.

e Termination Resistance lists a choice of
resistance values for the termination of the
signal.

e Threshold Settings button opens a new page
that allows you to set Return Loss thresholds
for the transmission.

e Result displays the pass/fail status, Return
Loss and Frequency (TX) values.

e Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

© 2020 Radiodetection Ltd

107



6100-Cu Multifunction Copper Tester Operation Manual

Return Loss Threshold Settings

The Return Loss Threshold Settings page allows you
to set the Loss Threshold for each pair. The threshold
is a programmable value you can use as an on-screen
indicator in each test when a measured value is too
high or too low.

e Type is the threshold limit for each pair: either
Maximum or Minimum.

e Enabled is a flag to use the Return Loss
threshold: either Yes or No. For example,
setting the threshold Enabled to No will disable
pass/fail threshold.

To set threshold values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR
3. Press ¥ on avalue to open a list box of

options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

Single Frequency Result Details

The Results Details read-only page displays the
pass/fail status, Return Loss and Frequency (TX)
values.
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Sweep

The Sweep test allows you to configure parameters
and provides a snapshot measurement of Return Loss
in a graphical format, and pass/fail status.
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Current Group is the current test group name,
for example Frequency Tests.

Current Test displays the test being
measured. Here you can switch to another
Frequency test from the given list. However,
this action will terminate the ongoing
measurement test.

Bandwidth allows you to select the frequency
range for the test from a list of available
bandwidths: ISDN, HDSL, SHDSL, ADSL1/2,
or ADSL2+.

Termination Resistance lists a choice of
resistance values for the termination of the
signal.
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Threshold Settings button opens a new page
that allows you to set Return Loss thresholds
for the transmission.

Select Graph button changes to Graph
Selected when pressed and opens a new
selection of function keys which allow you to
maneuver the graph as follows:

o Cursor - press the left/right arrow keys
to decreaselincrease the values by
moving the cursor. Press and hold the
left/right arrow keys to accelerate the

cursor. Press ¥ to recall the cursor and
place it in the middle of the current x-axis
limits.

o Zoom references the middle of the x/y
axis and not the cursor position. Press
the arrow keys as follows:

Right = x-axis zoom in.
Left = x-axis zoom out.
Up = y-axis zoom in.
Down = y-axis zoom out.
o Pan - use left/right arrow keys to pan the

x-axis and the up/down arrow keys to
pan the y-axis.

o0 1:1 resets the x-axis and y-axis limits to
full scale.

0 Return To Test removes these function
keys and displays the Detection page.

Result displays the pass/fail status and a
graph of the Return Loss Sweep compared to
Marginal results. If the measurement is
greater/less than the marginal test threshold,
represented by a horizontal red line, the status
is fail. Otherwise, the status is pass.

Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options.

Press ¥ to confirm the value.
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Sweep Threshold Settings

The Return Loss Sweep Threshold Settings page is
similar to the Single Frequency test and allows you to
set the Loss Threshold for each pair.

In addition, you can select Mask as a threshold and
view the Mask Tolerance. The threshold is a
programmable value you can use as an on-screen
indicator in each test when a measured value is too
high or too low.
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Type is the threshold limit for each pair.
Selecting Minimum or Maximum acts as the
single point P/F threshold flat mask while
selecting Mask provides a shaped mask as
threshold. When Mask is selected, it will be
used as pass/fail criteria next time the test is
run, and Loss Threshold becomes read-only.

Enabled is a flag to use the Return Loss
threshold: either Yes or No. For example,
setting the threshold Enabled to No will disable
pass/fail threshold.

Mask Tolerance is a fixed value representing
a marginal pass area on the graph shown in
yellow.

To set threshold values:

1.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

Press ¥ to confirm the value.
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Sweep Result Details

The Sweep Result Details read-only page displays the
pass/fail status and test results in graphical format.
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Test Group is the overall test group of the
selected saved results file, for example
Frequency Tests.

Test Identification is the test type of the
group, for example Return Loss.

Test Modes is the mode of test, for example
Sweep.

Select Graph button opens a new selection of
function keys which allow you to maneuver the
graph as follows:

(o]

Cursor - press the left/right arrow keys
to decrease/increase the values by
moving the cursor. Press and hold the
left/right arrow keys to accelerate the

cursor. Press ¥ to recall the cursor and
place it in the middle of the current x-axis
limits.

Zoom references the middle of the x/y
axis and not the cursor position. Press
the arrow keys as follows:

Right = x-axis zoom in.
Left = x-axis zoom out.
Up = y-axis zoom in.
Down = y-axis zoom out.

Pan - use left/right arrow keys to pan the
x-axis and the up/down arrow keys to
pan the y-axis.

1:1 resets the x-axis and y-axis limits to
full scale.

0 Return To Test removes these function

keys and returns to the Spectrum
results page.

Return Loss Profile Details

The Profile Details page displays read-only Return
Loss Test Thresholds/Parameters for both Single
Frequency and Sweep.
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Profile Name is the file name of the selected
saved results.

Test Group is the overall test group of the
selected saved results file, for example
Frequency Tests.

Test Identification is the test type of the
group, for example Return Loss.

12.6 Load Coils

The Load Coils test allows you to detect the presence
of load coils, which are detrimental to the use of DSL
technologies on the line. If a load coil is detected, use
the TDR (time domain reflectometer) test to quickly
locate and remove it from the cable.

Detection

The Detection function specifies the presence or
absence of load coil in the cable section, and displays
the number of load coils in the line and measured
values in graphical form.
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Current Group is the current test group name,
for example Frequency Tests.

Current Test displays the test being
measured. Here you can switch to another test
from the given list. However, this action will
terminate the ongoing measurement test.

Cable Parameters:

o Cable Type displays the ID, Cable
Name and Fill, and allows you to select
an entry (with its associated
parameters) from the current Cable
Book, to use for testing. The selection
is not saved when leaving the test. The
current Cable Book entry is shown by
default.

o0 Cable Fill read-only entry is the type of
material the cable is filled with:
Aircore, Jelly, Pulp, 5 PR, or 2 PR.
Setup in the Cable Book.

o Velocity of Propagation read-only
entry is the velocity of propagation for
the cable. Setup in the Cable Book.

o Cable Temperature allows you to
change the temperature of the cable
under test in either °F or °C.

Select Graph button changes to Graph
Selected when pressed and opens a new
selection of function keys which allow you to
maneuver the graph as follows:

0 Cursor - press the left/right arrow keys
to decreasel/increase the values by
moving the cursor. Press and hold the
left/right arrow keys to accelerate the

cursor. Press ¥ to recall the cursor
and place it in the middle of the current
x-axis limits.

6100-Cu Multifunction Copper Tester Operation Manual

0 Zoom references the middle of the x/y
axis and not the cursor position. Press
the arrow keys as follows:

Right = x-axis zoom in.
Left = x-axis zoom out.
Up = y-axis zoom in.
Down = y-axis zoom out.

0 Pan - use left/right arrow keys to pan the
x-axis and the up/down arrow keys to
pan the y-axis.

0 1:1resets the x-axis and y-axis limits to
full scale.

o Return To Test removes these function
keys and displays the Detection page.

Result displays the number of load coils in text
and graphical format.

Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1.

TDR

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

Press ¥ to confirm the value.

The Load Coils TDR function provides a shortcut to the
TDR test. A dialog box opens, warning that you are
about to leave the Load Coils test. TDR results
captured while running Load Coils will be available
upon loading TDR. Please go to TDR on page 117 for
information on this test.

© 2020 Radiodetection Ltd
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The Results Details read-only page displays the
number of load coils, in text and graphical format. You
can maneuver the graph as follows:

e Cursor - press the left/right arrow keys to
decrease/increase the values by moving the
cursor. Press and hold the left/right arrow keys

to accelerate the cursor. Press ¥ to recall the
cursor and place it in the middle of the current
x-axis limits.

e Zoom references the middle of the x/y axis and
not the cursor position. Press the arrow keys
as follows:

0 Right = x-axis zoom in.
0 Left = x-axis zoom out.
o Up = y-axis zoom in.
o}

Down = y-axis zoom oult.

e Pan - use left/right arrow keys to pan the x-axis
and the up/down arrow keys to pan the y-axis.

e 1:1 resets the x-axis and y-axis limits to full
scale.

12.7 Locator Tone

When Locator Tone is selected from the Frequency
Tests menu, a 577 Hz signal and a 983 Hz alternating
signal are sent separately for 200 ms each. The
sequence of this tone is repeated continuously until you
stop the test. A sinusoidal waveform is used to
generate these signals. Cable locators such as
Radiodetection’s RD8100 can detect 577 Hz as
standard and can also be programmed to locate 983
Hz.

Tone

The Tone function allows you to set the Tone Power
and generate a pulsed tone on the line to trace a cable
pair at the far end.
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e Current Group is the current test group name,
for example Frequency Tests.

e Current Test displays the test being
measured. Here you can switch to another test
from the given list. However, this action will
terminate the ongoing measurement test.

e Tone Power allows you to select either low or
high power for the Locator Tone.

e Tone Frequencies displays the frequencies of
the Locator Tone.

e Termination Resistance is a read-only value
of 600 Q.

e Result displays the Elapsed Time the locator
tone is being sent.
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Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1.

12.8 TX/RX Tone

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options.

Press ¥ to confirm the value.

The TX/RX Tone tests allow you to generate tones and
measure the frequencies and levels of incoming

signals.

Send Tone

The Send Tone (TX) pane allows you to configure and
transmit a tone to a downstream device in the loop.
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Current Group is the current test group name,
for example Frequency Tests.

Current Test displays the test being
measured. Here you can switch to another
frequency test from the given list. However, this
action will terminate the ongoing measurement
test.

Send Tone allows you to select either a VF
(voice frequency) or WB (wideband) signal (if
this option was purchased).

6100-Cu Multifunction Copper Tester Operation Manual

Level allows you to set the tone level value.

Level Step (read only) displays the level step
of the uplink frequency.

Frequency allows you to set a frequency value
for the transmitting tone.

Frequency Step lists a choice of frequency
step values.

Termination Resistance lists a resistance
value for the termination of the Send Tone.

Result displays the values for both the TX
VF/WB Level and VF/WB Frequency.

Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1.

4.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

Press ¥ to confirm the value.

Receive Tone

The Receive Tone (RX) tab allows you to configure
and run a receive tone test, which measures the
frequency and level of incoming signals.
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Current Group is the current test group name,
for example Frequency Tests.
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e Current Test displays the test being
measured. Here you can switch to another
frequency test from the given list. However, this
action will terminate the ongoing measurement
test.

e Receive Tone allows you to select either a VF
(voice frequency) or WB (wideband) signal.

e Termination Resistance lists a resistance
value for the termination of the Receive Tone.

e Result displays the values for both the RX
VF/WB Level and VF/WB Frequency.

e Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR
3. Press ¥ on avalue to open a list box of

options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

Result Details

The Results Details read-only page displays the saved
receive tone or RX VF/WB Level and VF/WB
Frequency values.

1.00490 w=
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Profile Details Receive Tone

The Profile Details page displays read-only Receive
Tone Test Parameters.

sy ey o v o

e Tone displays whether the receive tone was
VF or WB.

e Termination Resistance is the resistance
value selected for the termination of the
Receive Tone test.

12.9 RX Tone with FED

The RX Tone with FED test can be setup to run a
single frequency or run sequentially through a selected
number of frequencies. The Teletech TS125 or Viavi
UFED IIB Remote FED (far end device) is used and
FED software option must be enabled on your unit.
However, the test is not dependent on enabling the
FED in FED Setup.
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The Single Tone tab allows you to configure the
following parameters:

Current Group is the current test group name,
for example Frequency Tests.

Current Test displays the test being
measured. Here you can switch to another
Frequency test from the given list. However,
this action will terminate the ongoing
measurement test.

Receive Tone allows you to select either a VF
(voice frequency) or WB (wideband) signal.
WB selection is only available when the 30
MHz Wideband Testing software option is
installed.

Termination Resistance defines how much
resistance the tester uses to connect to the
line, and is set as follows:

o for VF Tone, a read-only value of 600
Q. for WB Tone, select 100, 120, or
135 Q.

FED Frequency sets the frequency that the
TS125 FED will transmit and is a value in Hz
for VF Receive Tone (default 300 Hz) and kHz
for WB (default 196 kHz).

Tone Duration modifies the duration value of
the tone from 5 - 60 seconds. Defaultis 5 s.

Result displays the values for both the RX
VF/WB Loss and Frequency

Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

Press ¥ to confirm the value.

Single Tone Result Details

The Result Details read-only page displays the saved
receive tone or VF/WB RX Loss/Frequency values for
the Single RX Tone with FED test.
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The Multiple Tone Graph tab displays results in text
and graphical formats. From this page, you can run the
RX Tone with FED test using multiple frequencies, by
configuring the following parameters:

e Current Group is the current test group name,
for example Frequency Tests.

e Current Test displays the test being
measured. Here you can switch to another
Frequency test from the given list. However,
this action will terminate the ongoing
measurement test.

e Receive Tone allows you to select either a VF
(voice frequency) or WB (wideband) signal.
WB selection is only available when the 30
MHz Wideband Testing software option is
installed.
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e Termination Resistance defines how much
resistance the tester uses to connect to the
line, and is set as follows:

o for VF Receive Tone, a read-only
value of 600 Q.

o for WB Receive Tone, select 100, 120,
or 135 Q.

e FED Frequency Group allows you to select
the frequency that the TS125 FED will transmit,
from a preset list.

o for VF Receive Tone:

POTS/PSTN: 404, 804, 1004, 1204,
1804, 2204, 2404, 2804, 3204, 3404 Hz

VF 5 Tone: 404, 1004, 2804, 3004, 3604
Hz

o for WB Receive Tone:

HDSL: 20, 30, 50, 70, 90, 110, 130, 196,
400 kHz

T1/E1: 200, 400, 500, 700, 772, 1024
kHz

ADSL1/2+: 25, 69, 90, 110, 138, 300,
550, 800, 1104, 2208 kHz

VDSL2-12: 25, 138, 276, 3000, 3750,
5200, 8500, 12000 kHz

WB 5 Tone: 196, 392, 772, 1100, 2200
kHz

e Select Graph button changes to Graph
Selected when pressed and opens a new
selection of function keys which allow you to
maneuver the graph as follows:

0 Cursor - press the left/right arrow keys
to decrease/increase the values by
moving the cursor. Press and hold the
left/right arrow keys to accelerate the

cursor. Press ¥ to recall the cursor and
place it in the middle of the current x-axis
limits.

0 Zoom references the middle of the x/y
axis and not the cursor position. Press
the arrow keys as follows:

Right = x-axis zoom in.
Left = x-axis zoom out.
Up = y-axis zoom in.
Down = y-axis zoom out.

o Pan - use left/right arrow keys to pan the
x-axis and the up/down arrow keys to
pan the y-axis.

0 1:1 resets the x-axis and y-axis limits to
full scale.

0 Return To Test removes these function
keys and displays the test page.

e Result displays the values for both the RX
VF/WB Loss and Frequency.

e Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR
3. Press ¥ on avalue to open a list box of

options and use the navigation keys to scroll
through.

4. Press ¥ to confirm the value.

Multiple Tone Graph Result Details

The Result Details read-only page displays the RX
VF/WB Loss and Frequency results in graphical format
for the Multiple RX Tone with FED test.
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e Test Group is the overall test group of the
selected saved results file, for example
Frequency Tests.

e Test Identification is the test type of the
group, for example RX Tone with FED.

e Test Modes is the mode of test, for example
Multiple Tone.

e Select Graph button changes to Graph
Selected when pressed and opens a new
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selection of function keys which allow you to
maneuver the graph as follows:

o Cursor - press the left/right arrow keys
to decreaselincrease the values by
moving the cursor. Press and hold the
left/right arrow keys to accelerate the

cursor. Press ¥ to recall the cursor and
place it in the middle of the current x-axis
limits.

o Zoom references the middle of the x/y
axis and not the cursor position. Press
the arrow keys as follows:

Right = x-axis zoom in.
Left = x-axis zoom out.
Up = y-axis zoom in.
Down = y-axis zoom out.

o Pan - use left/right arrow keys to pan the
x-axis and the up/down arrow keys to
pan the y-axis.

0 1:1 resets the x-axis and y-axis limits to
full scale.

0 Return To Test removes these function
keys and returns to the test results page.

Multiple Tone Table

The Multiple Tone Table displays the RX
Frequency/Loss for the FED Frequency Group
selected.
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e For VF Receive Tone:

o POTS/PSTN: 404, 804, 1004, 1204,
1804, 2204, 2404, 2804, 3204, 3404
Hz
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o VF 5 Tone: 404, 1004, 2804, 3004,
3604 Hz

e For WB Receive Tone:

o HDSL: 20, 30, 50, 70, 90, 110, 130,
196, 400 kHz

o T1/E1: 200, 400, 500, 700, 772, 1024
kHz

0o ADSL1/2+: 25, 69, 90, 110, 138, 300,
550, 800, 1104, 2208 kHz

o VDSL2-12: 25, 138, 276, 3000, 3750,
5200, 8500, 12000 kHz

o WB5 Tone: 196, 392, 772, 1100, 2200
kHz
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The Profile Details page displays read-only Test
Parameters for both the Single and Multiple RX Tone
with FED tests, and may contain the following entries:

e Profile Name (only displayed in Results
Manager) is the file name of the selected saved
results.

e Test Group is the overall test group of the
selected saved results file, for example
Frequency Tests.

e Test Identification is the test type of the
group, for example RX Tone with FED.
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Section 13 TDR

The TDR (time domain reflectometer) test is a useful
tool to locate cable faults. The test is used after a fault
has been identified by running other tests, since TDR
reacts to all faults and conditions on a typical cable
pair, revealing multiple events, some of which may be
acceptable conditions.

TDR can see events as close as the ends of the test
leads. The graph controls allow you to see the
reflections and their distances so that you can find and
resolve faults; you can view the graph in either Portrait
or Landscape Mode.
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There are 3 modes of operation to choose from:

1. Auto TDR automatically searches and
determines the length of the cable, finds the
nearest significant event, and optimizes the
ranges, pulse width, and gain. Range and
Gain are updated to reflect the optimized TDR
settings but can be edited.

Auto TDR displays the distance for the
Largest Event and updates results in real
time, until you stop the test. The last valid
results then remain displayed.

2. Manual TDR does not automate any function
nor settings and gives you full control over TDR
parameters such as Range, Gain, VOP, and
Pulse Width.

The test displays results in graphical format,
updating them in real time, until you stop the
test. The last valid results then remain
displayed.

3. xTalk (crosstalk) TDR allows you to locate split
pairs between tip (A) and ring (B) copper wires
which may be causing service disruptions. The

test transmits on pair one and receives on pair
two to locate the split pairs.

To select and run a test:

1. Press the left/right navigation keys to select the
desired icon.

2. Press ¥ to run the test.

13.1 Continuous

The Continuous function displays the line trace and is
continuously on and ready to use. It displays and
updates results in real time, in either Portrait or
Landscape Mode, until you stop the test.

The last valid results then remain displayed. (Scroll
down to see examples of some common faults on the
TDR.)
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e Current Group displays the test being
measured.

e Current Test allows you to select either Auto,
Manual, or xTalk TDR.

Note: If you run Auto TDR first, and use the left/right
arrow keys to change the Current Test from Auto
TDR to Manual TDR, the test will copy the TDR
parameters from the Auto TDR to the Manual
TDR, but not to xTalk TDR.

e Range allows you to set the range from the
given list.

e Gain allows you to select a gain test parameter
from the given list.

e Variable Gain (Auto TDR only), when
enabled, automatically increases the amplitude
gain as distance increases on the graph. In this
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way, you do not have to tweak the gain just to
see events at the far end.

Select from 4 possible entries:

(0]
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Differential Only selection is only
available while the test is running and a
Trace is loaded. Only the calculated
differential is displayed on the graph.

o Disabled
o Enabled R -
. . Cavew: Tee Haresl TOR
o Disabled with Auto Scale Paage i
e
o Enabled with Auto Scale Sniaa R e
VO Bk » 14w

Use Auto Scale to easily capture and see the
detected Largest Event applying automatic
scaling of the amplitude of the trace in the
vertical axis.

Pulse Width is a non-editable value in Auto
TDR but can be selected from a given list in
Manual and xTalk TDR.
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e Dual Trace Offset % is a configurable offset
parameter for the secondary trace, with a
range of -100 % to +100 %.
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Note: If the loaded secondary trace offset = 0, then the
primary and secondary traces will overlap.
e Cable Setup button opens a new page that
allows you to set the Cable Parameters for the

e VOP allows you to change the velocity of Current Test.

propagation value for the cable. e Select Graph button changes to Graph
Selected when pressed and opens a new
selection of function keys which allow you to
maneuver the graph as follows:

e Current Trace (available only in Manual TDR)
allows you to turn on/off Live and Peak traces
and calculates the Differential trace. Select

one of the following: o Cursor/Marker allows you to select the

o Live turns Peak Hold off clearing cursor (blue) or marker (red) _
previously collected minimum/maximum independently by toggling the function

measurement values. This is the default. key. The footer updates to reflect either
Move cursor or Move marker.
o Live and Peak turns Peak Hold on and .
collects minimum/maximum Press the left/right arrow keys to

measurement values, displaying all 3 decrease/increase the values by moving
traces. the cursor/marker. Press and hold the

left/right arrow keys to accelerate the
o0 Peak Only turns Peak Hold on

displaying only Peak traces with no
offset.

cursor/marker. Press ¥ to recall the

cursor/marker and place it in the middle

of the current x-axis limits.

0 Live+Store+Diff selection is only
available while the test is running and a
Trace is loaded. The differential trace is
calculated between Live and loaded
stored traces during the measurement,
and displayed on the graph with no
offset.

0 Zoom references the middle of the x/y
axis and not the cursor position. Press
the arrow keys as follows:

Right = x-axis zoom in.
Left = x-axis zoom out.
Up = y-axis zoom in.
Down = y-axis zoom out.

0 Pan - use left/right arrow keys to pan the
x-axis and the up/down arrow keys to
pan the y-axis.

0 1:1 resets the x-axis and y-axis limits to
full scale.
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0 Return To Test removes these function
keys and displays the previous ones.

Result displays the distance to the most
significant reflection, in text and graphical
measurements. The distance A (Delta) value
between cursor and marker is also displayed at
the top of the graph.

Test Status displays the current state of
measurement or an error message.

Load Trace function key opens a new page
that allows you to load a trace from a list of
previously saved TDR tests.

Clear Trace function key deletes the loaded
trace from the graph.

To select the parameter values in Portrait Mode:

1.

4,

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view, select
the options, or increase/decrease values.

OR

Press ¥ on a value to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

Press ¥ to confirm the value.

Landscape Mode is the best way to use the TDR and
allows you to view the test results in landscape mode

utilizing

the full length of the high resolution, color

screen. Whether the keyboard is on the right or left is
dependent on your preferred Landscape Mode
Settings configured in Setup/Application
Settings/General.
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Landscape Mode generates the following
function keys:

o Portrait Mode is used to change the
screen orientation from landscape to
portrait.

0 Select Graph opens a new selection of
function keys which allow you to
maneuver the graph. (Same as above.)

0 Parameters displays a small strip
window listing the following values:
Range, Gain, Pulse Width, and Current
Trace (not in Auto TDR). They can be
edited or viewed the same way as in
Portrait Mode (described above),
dependent on the TDR test being run.

0 Cable Setup displays a small strip
window when selected allowing you to
change the Cable Type, Velocity of
Propagation, and Cable Temperature.
You can also view the Cable Fill entry
which was setup in Cable Book. For
more information, see Cable Setup in
portrait mode.

To select the parameter values in Landscape Mode:

1.
2.

Press the desired function key.

For Parameters and Cable Setup, press the
up/down arrow keys to highlight the desired
parameter.

Press the left/right arrow keys to view, select
the options, or increase/decrease values.

Press ¥ to confirm the value.
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Examples of Common Faults
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Bridged Tap
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Dual Trace View
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13.2 xTalk TDR

The xTalk TDR test transmits on one pair and receives
on pair two allowing you to detect and isolate split pairs
which may be causing service disruptions. The test
adds a hookup diagram in the form of a Confirmation
window at start up, showing you how to connect your

cables for this test.
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When FED is Enabled on the FED Setup page, both
the T-R/A-B and T1-R1/A1-B1 pairs will be terminated
at the FED. The hookup diagram uses graphic and
textual components.

e Proceed button closes the hookup diagram
prompt and starts the test.

e Cancel button closes the hookup diagram
prompt only.
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The Continuous function displays the line trace and is
continuously on and ready to use. It displays and
updates results in real time, in either Portrait or
Landscape Mode, until you stop the test. The last valid
results then remain displayed.

e Current Group displays the test being
measured.

e Current Test allows you to select either Auto,
Manual, or xTalk TDR.

Note: The test has the same parameters as the Manual
TDR test and does not inherit Auto TDR settings
(Range, Gain, Pulse Width) when switching to
the test from the Current Test setup line.
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Range allows you to set the range from the
given list.

Gain allows you select the gain test parameter
from the given list.

Pulse Width allows you to select a value from
a given list.

Dual Trace Offset % is a configurable offset
parameter for the secondary trace, with a
range of -100 % to +100 %.

Note: If the loaded secondary trace offset = 0, then the

primary and secondary traces will overlap.

VOP allows you to change the velocity of
propagation value for the cable.

Current Trace allows you to turn on/off Live
and Peak traces by selecting one of the
following:

0 Live turns Peak Hold OFF clearing
previously collected minimum/maximum
measurement values. This is the default.

0 Live and Peak turns Peak Hold ON and
collects minimum/maximum
measurement values, displaying all 3
traces.

o Peak Only turns Peak Hold ON
displaying only Peak traces with no
offset.

Cable Setup button opens a new page that
allows you to set the Cable Parameters for the
Current Test.

Select Graph button changes to Graph
Selected when pressed and opens a new
selection of function keys which allow you to
maneuver the graph as follows:

o0 Cursor/Marker allows you to select the
cursor (blue) or marker (red)
independently by toggling the function
key. The footer updates to reflect either
Move cursor or Move marker. Press
the left/right arrow keys to
decrease/increase the values by moving
the cursor/marker. Press and hold the
left/right arrow keys to accelerate the

cursor/marker. Press ¥ to recall the
cursor/marker and place it in the middle
of the current x-axis limits.

o0 Zoom references the middle of the x/y
axis and not the cursor position. Press
the arrow keys as follows:

Right = x-axis zoom in.

Left = x-axis zoom out.
Up = y-axis zoom in.
Down = y-axis zoom out.

0 Pan - use left/right arrow keys to pan the
x-axis and the up/down arrow keys to
pan the y-axis.

0 1:1resets the x-axis and y-axis limits to
full scale.

0 Return To Test removes these function
keys and displays the previous ones.

Result displays the distance to the most
significant reflection, in text and graphical
measurements. The distance A (Delta) value
between cursor and marker is also displayed at
the top of the graph.

Test Status displays the current state of
measurement or an error message.

Load Trace function key opens a new page
that allows you to load a trace from a list of
previously saved TDR tests.

Clear Trace function key deletes the loaded
trace from the graph.

To select the parameter values in Portrait Mode:
1.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view, select
the options, or increase/decrease values.

OR

Press ¥ on a value to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

Press ¥ to confirm the value.
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Landscape Mode is the best way to use the
TDR and allows you to view the test results in
landscape mode utilizing the full length of the
high resolution, color screen. Whether the
keyboard is on the right or left is dependent on
your preferred Landscape Mode Settings
configured in Setup/Application
Settings/General.

Landscape Mode generates the following
function keys:

o Portrait Mode is used to change the
screen orientation from landscape to
portrait.

0 Select Graph opens a new selection of
function keys which allow you to
maneuver the graph. (Same as above.)

o Parameters displays a small strip
window listing the following values:
Range, Gain, Pulse Width, and Current
Trace. They can be edited or viewed as
described in Portrait Mode (above).

o Cable Setup displays a small strip
window when selected allowing you to
change the Cable Type, Velocity of
Propagation, and Cable Temperature.
You can also view the Cable Fill entry
which was setup in Cable Book. For
more information, see Cable Setup in
portrait mode.

To select the parameter values in Landscape Mode:

1.
2.

Press the desired function key.

For Parameters and Cable Setup, press the
up/down arrow keys to highlight the desired
parameter.

Press the left/right arrow keys to view, select
the options, or increase/decrease values.

Press ¥ to confirm the value.

13.3 Cable Setup

The Cable Setup page allows you to set Cable
Parameters for the TDR test. These values can be
setin Portrait or Landscape Mode.
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Cable Type displays the ID, Cable Name and
Fill, and allows you to select an entry (with its
associated parameters) from the current Cable
Book, to use for testing. The selection is not
saved when leaving the test. The current Cable
Book entry is shown by default.

Cable Gauge identifies the gauge system for
measuring wire sizes, in AWG (American Wire
Gauge) units or mm (metric wire size).

Cable Fill read-only entry is the type of
material the cable is filled with: Aircore, Jelly,
Pulp, 5 PR, or 2 PR. Setup in the Cable Book.

Velocity of Propagation is the velocity of
propagation for the cable.

Cable Temperature allows you to change the
temperature of the cable under test in either °F
or °C.

To select the parameter values:

1.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

Press ¥ to confirm the value.

© 2020 Radiodetection Ltd

125



6100-Cu Multifunction Copper Tester Operation Manual

13.4 Load Trace
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The Load Trace function allows you to load a saved
trace. The tab opens a page listing previously saved
TDR tests by File Name and when the test was saved,
that can be used as the trace files to be loaded. A trace
may be loaded:

e Prior to starting the TDR test.
e During the TDR test, while it is running.

o After the TDR test has been stopped.

Traces may be loaded from either 6100-Cu internal
memory or USB.

To load a previously saved trace:

1. Press the left/right arrow keys to highlight the
desired Storage Location.

OR

2. Press ¥ to display the list and select the
value.

3. Press the down arrow key to highlight the list
box and press ¥ to open the list.

4. Inthe list, press the up/down arrows to select
the File Name.

5. Press ¥ to load the trace.

13.5 Result Details

The Results Details page displays the TDR test result
cable parameters and the last viewed Range, cursor,
and marker positions. The distance A (Delta) value
between cursor and marker is displayed at the top of
the graph.

Results are shown in text and graphical format in
Portrait/Landscape Mode. You can load a saved auto
TDR trace (secondary trace) and display it
simultaneously with the original TDR trace (primary
trace).

Note: The saved TDR test only displays the live/primary
trace.

e Test Identification is the test type of the
group, for example Auto TDR.

¢ Range allows you to set the range from the
given list in Auto TDR only.

e Gain displays whether the parameter was set
to Auto or manual.

e Pulse Width is a non-editable value that is
updated dependent on whether the parameters
are set to Auto or manual.

e Dual Trace Offset % is a configurable offset
parameter for the secondary trace, with a
range of -100 % to +100 %.

e Current Trace (not available in Auto TDR)
allows you to turn on/off Live and Peak traces
by selecting one of the following:

0 Live turns Peak Hold OFF clearing
previously collected minimum/maximum
measurement values. This is the default.
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o Live and Peak turns Peak Hold ON and

collects minimum/maximum
measurement values, displaying all 3
traces.

o Peak Only turns Peak Hold ON
displaying only Peak traces with no
offset.

Note: If the loaded secondary trace offset = 0, then the
primary and secondary traces will overlap.

e Cable Setup button allows you to view the
Cable Parameters of the TDR test.

e Select Graph button changes to Graph
Selected when pressed and opens a new
selection of function keys which allow you to
maneuver the graph as follows:

o Cursor/Marker allows you to select the
cursor (blue) or marker (red)
independently by toggling the function
key. The footer updates to reflect either
Move cursor or Move marker. Press
the left/right arrow keys to
decrease/increase the values by moving
the cursor/marker.

Press and hold the left/right arrow keys
to accelerate the cursor/marker. Press
+” to recall the cursor/marker and place
it in the middle of the current x-axis
limits.

o Zoom references the middle of the x/y
axis and not the cursor position. Press
the arrow keys as follows:

Right = x-axis zoom in.
Left = x-axis zoom out.
Up = y-axis zoom in.

Down = y-axis zoom out.

o Pan - use left/right arrow keys to pan the

x-axis and the up/down arrow keys to
pan the y-axis.

0 1:1 resets the x-axis and y-axis limits to
full scale.

0 Return To Test removes these function
keys and displays the previous function
keys.

e Load Trace function key opens a new page
that allows you to load a trace from a list of
previously saved TDR tests.

e Clear Trace button deletes the loaded trace
from the graph.
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To select the parameter values in Portrait Mode:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view, select
the options, or increase/decrease values.

OR

3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

e Landscape Mode is the best way to use the
TDR and allows you to view the test results in
landscape mode utilizing the full length of the
high resolution, color screen. Whether the
keyboard is on the right or left is dependent on
your preferred Landscape Mode Settings
configured in Setup/Application
Settings/General.
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Note: The saved TDR test only displays the live/primary
trace.

e Landscape Mode generates the following
function keys:

o Portrait Mode is used to change the
screen orientation from landscape to
portrait.

0 Select Graph opens a new selection of
function keys which allow you to
maneuver the graph. (Same as above.)

0 Parameters displays a small strip
window listing the following values:
Range, Gain, Pulse Width and Current
Trace (not in Auto TDR). They can be
edited or viewed the same way as in
Portrait Mode (described above),
dependent on the TDR test being run.
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o Cable Setup displays a small strip
window when selected allowing you to
view the Cable Type, Cable Fill,
Velocity of Propagation, and Cable
Temperature. For more information, see
Cable Setup in portrait mode.

To select the parameter values in Landscape Mode:

1. Press the desired function key.

2. For Parameters and Cable Setup, press the
up/down arrow keys to highlight the desired
parameter.

3. Press the left/right arrow keys to view, select
the options, or increase/decrease values.

4. Press ¥ to confirm the value.

Cable Setup

The Cable Setup page allows you to view the Cable
Parameters set for the TDR test.

ks T B = e L e -
b tmms R e
b Pl der
[0 [aac) Cotdls
Lk Ny gl M
P ey Wi

Cable Type displays the ID, Cable Name and
Fill, with its associated parameters from the
current Cable Book.

Cable Gauge identifies the gauge system for
measuring wire sizes, in AWG (American Wire
Gauge) units or mm (metric wire size).

Cable Fill is the type of material the cable is
filled with: Aircore, Jelly, Pulp, 5 PR, or 2 PR.
Setup in the Cable Book.

Velocity of Propagation is the velocity of
propagation for the cable.

Cable Temperature is the temperature of the
cable under test in either °F or °C.

Load Trace

The Load Trace function in the Results Details is the
same as previously described. Please see Load Trace
on page 125 for more information.
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13.6 TDR Profile Details

The Profile Details page displays read-only TDR Test
Parameters.
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Profile Name is the file name of the selected
saved results.

Test Identification is the test type of the
group, for example TDR.
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Section 14 RFL

Resistance fault locator (RFL) testing is a powerful
means to locate resistive faults such as shorts,
grounds, and battery crosses.

Before performing RFL tests, install the strap(s) at the
other end of the cable. Use of an oscillator or toner as a
far end strap is not recommended as it will induce
errors. RFL consists of 3 tests: Single Pair, Separate
Good Pair, and Kipfmiller Test (K-Test).

14.1 Single Pair

The RFL Single Pair or 2-wire test allows you to locate
resistive faults between tip and ground, or ring and
ground. By default, the unit assumes that the fault
cable is connected to ring.

Connect the strap to the far end of the wires connected
to T/A and R/B.

e The connection diagram shows you how to
connect the cables to the unit. The green lead
is used as reference.
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e When FED is Enabled on the FED Setup
page, the Confirmation window pops up
displaying how to connect your cables at the
beginning of the test. The FED allows you to
remotely place a strap (to short together) the T-
R/A-B pair at the far end for 2-wire RFL.

e The Confirmation diagram uses graphic and
textual components.
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0 Proceed button closes the hookup
diagram prompt and starts the test.

0 Cancel button closes the hookup
diagram prompt only.

Note: Results are less accurate than a separate good
pair setup.

Current Test displays the test being
measured. When FED is Enabled, the FED
icon and numeric state are displayed beside
the Current Test.

Cable Setup button opens a new page that
allows you to set the cable parameters for the

Current Test. Press ¥ to open the page.

Result displays single pair RFL test results.
Based on the cable condition, corresponding
values are added into the diagram at their
specific positions. Test result units are
dependent on Standard in Setup/Application
Settings.

o Distance to strap (DTS).

Resistance to strap (RTS).

Distance from fault to strap (DFTS).
Resistance from fault to strap (RFTS).
Resistance to fault (RTF).

Distance to fault (DTF).

Faulted cable (FC).

Resistance at fault (Rf) is resistance
from the fault to the resistance wire.

0 Voltage at fault (Vf).

O O O o o o o

If the test reports that it cannot detect the strap
when the measured loop resistance is >10 k
Ohms, this may mean:

© 2020 Radiodetection Ltd
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0 There is no strap connected.

o0 There is a strap, but the cable is too long
and has a loop resistance >10 k Ohms.

o0 There is a strap, but there is a high
resistance fault or open in the cable.

0 The connection (leads or strap) may be
faulty.

e The resistance test may be used to
troubleshoot this problem.

e Fault Status displays the status of the RFL
test.

e Test Status displays the current state of
measurement or an error message.

14.2 Separate Good Pair

The RFL Separate Good Pair or 4-wire test allows you
to determine the distance to a short, ground, or battery
cross on a faulty cable conductor using two separate
good cable conductors.
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Connect a strap from the faulted wire to both
conductors of the good pair.

Note:

Note:

The connection diagram shows you how to
connect the cables to the unit.

iﬂ Confirmabon
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When FED is Enabled on the FED Setup
page, the Confirmation window pops up
displaying how to connect your cables at the
beginning of the test. The FED allows you to
remotely place a strap (to short together) the
A1/A/B (T1/T/R) at the far end for 4-wire RFL.

The Confirmation diagram uses graphic and
textual components.

0 Proceed button closes the hookup
diagram prompt and starts the test.

0 Cancel button closes the hookup
diagram prompt only.

Unlike 2-wire RFL, G/E on the FED is not
grounded (on the FED side).

Results are more accurate but less forgiving than
a 2-wire setup because the 4-wire setup requires
you to connect the faulted wire conductor to the
Ring (red) jack only.

Current Test displays the test being
measured. When FED is Enabled, the FED
icon and numeric state are displayed beside
the Current Test.

Cable Setup button opens a new page that
allows you to set the cable parameters for the

Current Test. Press ¥ to open the page.
Result displays the separate good pair RFL

test results. Based on the cable condition,
corresponding values are added into the

130

© 2020 Radiodetection Ltd



diagram at their specific positions. Test result
units are dependent on Standard in
Setup/Application Settings.

o Distance to strap (DTS).

Resistance to strap (RTS).

Distance from fault to strap (DFTS).
Resistance from fault to strap (RFTS).
Resistance to fault (RTF).

Distance to fault (DTF).

Faulted cable (FC).

Resistance at fault (Rf) is resistance
from the fault to the resistance wire.

O O O o o o o

o Voltage at fault (Vf).

If the test reports that it cannot detect the strap
when the measured loop resistance is >10 k
ohms, this may mean:

0 There is no strap connected.

0 There is a strap, but the cable is too long
and has a loop resistance >10 k Ohms.

o0 There is a strap, but there is a high
resistance fault or open in the cable.

0 The connection (leads or strap) may be
faulty.

The resistance test may be used to
troubleshoot this problem.

e Fault Status displays the status of the RFL
test.

e Test Status displays the current state of
measurement or an error message.

14.3 K-Test

The RFL K-Test (Kupfmuller test) method allows you to
locate faults on both conductors of one pair. In other
words, the K-Test is specialized for detecting double
faults.

Due to the precision and sensitive nature of RFL tests,
the cable pair under test should be open
(disconnected) and battery removed. One of the faults
must be greater in resistance than the fault on the other
pair.

Note: K-Test is implemented to locate double sided
faults when a good wire/pair isn't available. Both
resistance faults must occur at the same place in
the cable (either both to ground, or both to the
same negative or positive battery voltage).
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The K-Test is performed in 2 steps:
1. Measurements are made with the far end open.

2. Measurements are made with the far end
closed/shorted (strap).

e The connection diagram shows you how to
connect the cables to the unit. The green lead
is used as reference.

. ﬂ Confirmaticn

Piease connect tee Rauked wises fo the FED as
showr:

e When FED is Enabled on the FED Setup
page, the Confirmation window pops up
displaying how to connect your cables at the
beginning of the test. The FED allows you to
remotely place a strap (to short together) the T-
R/A-B pair at the far end for K-Test RFL.
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The Confirmation diagram uses graphic and textual e Result displays K-Test results.
components.

o Proceed button closes the hookup
diagram prompt and starts the test.

o Cancel button closes the hookup
diagram prompt only.

Current Test displays the test being
measured. When FED is Enabled, the FED
icon and numeric state are displayed beside
the Current Test.

Cable Setup button opens a new page that
allows you to set the cable parameters for the
Current Test.

Press the left/right arrow key to highlight the
button and press ¥ to open the page.
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Repeat Mode ON/OFF is available only when
FED is Enabled, and can be turned ON to run
alternating open/short tests (6 open, 5 closed)
displaying average values and highlighting
minimum and maximum results. When turned
OFF, the test runs in single-shot mode only.
Repeat Mode OFF is the default value.

RTF (resistance to fault) is used as a reference
to find minimum and maximum faults. When
the result deviation is greater than a 20 %
Fault Status, run the test again. If all iterations
return the same values (minimum and
maximum are equal), then no results are
highlighted.

Press the left/right arrow key to highlight the
button and press+ to turn Repeat Mode
ON/OFF.

Note: When Repeat Mode is ON, because the test will

run multiple times, it may take some time to
finish.

o0 Open Ratio is a comparison between
Fault 1 and Fault 2. The larger the fault
size difference, the lower the open ratio
number.

0 Closed Ratio is a comparison between
sections. The larger the Closed Ratio
value, the closer the fault is to the strap
end.

0 Lx/L displays a length ratio where Lx =
Length to fault and L = total Length.

Based on the cable condition, corresponding
values are added into the diagram at their
specific positions. Test result units are
dependent on Standard in Setup/Application
Settings. The K-Test diagram can display
some of the following elements:

o R/A-T/B-G/E wire connectors.

o Distance/resistance to strap (DTS/RTS):
distance/resistance from the 6100-Cu to
the strap (far end).

o Distance/resistance from fault to strap
(DFTS/IRFTS).

o Distance/resistance to fault (DTF/RTF):
distance/resistance from the 6100-Cu to
the fault.

Faults are displayed as follows:
o Defective Cable (DC).

0 Resistance at fault (Rf1, Rf2): resistance
from the fault to the resistance wire.

o Voltage at fault (Vf1, Vf2).

If the test reports that it cannot detect the strap
when the measured loop resistance is >10 k
ohmes, this may mean:

0 There is no strap connected.

0 There is a strap, but the cable is too long
and has a loop resistance >10 k Ohms.

0 There is a strap, but there is a high
resistance fault or open in the cable.

0 The connection (leads or strap) may be
faulty.

The resistance test may be used to
troubleshoot this problem.

Fault Status displays the status of the RFL
test.

Test Status displays the current state of
measurement or an error message.

© 2020 Radiodetection Ltd



14.4 RFL Cable Setup

The Cable Setup page allows you to set cable
parameters for an RFL test. Settings are shared by
Single Pair, Separate Good Pair, and K-Test.
Changes done in Cable Setup for one test are reflected
in all.
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¢ No. of Cable Sections allows you to set the
number of consecutive cable sections, to a
maximum of 5. If unknown, set the number to
1.

e Cable Type # displays the number of a cable
section set above, ID, Cable Name and Fill,
and allows you to select an entry (with its
associated parameters) from the current Cable
Book, to use for testing. The selection is not
saved when leaving the test. The current Cable
Book entry is shown by default.

¢ Resistance specifies a value for the resistance
constant of the cable in each section.

e Section Length allows you to specify the cable
length of each section. If the cable length is
unknown, specify 0 and the RFL test will
measure the length.

e Load Coil allows you to set the detection of the
presence of load coils to either Yes or No.

e Cable Temperature allows you to change the
temperature of the cable under test in either °F
or °C.

To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR
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3. Press on avalue to open a list box of options
or the alphanumeric editor screen and use the
navigation keys to scroll through.

4. Press ¥ to confirm the value.

14.5 Result Manager

RFL Summary

The results Summary page displays Fault Status,
general and identification information, along with
comments, for the test.
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e Test Modes lists the RFL tests saved into the
results file.

e Fault Status displays the status for each mode
that was run.

e General Information displays read-only
information pertaining to the test result.

0 Result File Name

0 Test Date and Time
0 Test Identification

0 Test Modes

e Test Lead Compensation displays read-only
Date and Time and Pass/Fail Status of the
compensated resistance and capacitance
based on the cable temperature of the test
lead.

e Editable Identification Fields display values
from the loaded file. You can edit all fields
using the editor screen or by selecting an entry
from the list box.

o User Name/ID

o TestFrom/To
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Circuit ID E

o Comments

o O O

¢ Function keys:

0 Save keeps any current changes with WS
the current file name. g

0 Save As saves the current changes
under a different file name that you can | ’
configure in the editor screen.

o Don’t Save does not save any changes O P - Wl il ik [l el
and closes the page.
0 Report allows you to load a result file to Ao “

a USB device, update the ID fields, and
generate a report in either HTML, .
MHTML, or XML format. Separate Good Pair
The Results Details read-only page displays the
Separate Good Pair RFL results using text and a
To view and edit the test result information: connection diagram.

1. Press the up/down arrow keys to highlight the
desired parameter. orere o ot Vo b (3 et
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2. Press the left/right arrow keys to view and

select the options. | iAo
OR - |
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3. Press ¥ on avalue to open a list box of .-:I;
options or the alphanumeric editor screen and P
use the navigation keys to scroll through. S . ‘}.
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14.6 Result Details
Single Pair =

The Results Details read-only page displays the
Single Pair RFL results using text and a connection e Test Identification displays the current test,
diagram. for example RFL.

e Cable Setup button opens a new page

o . displaying the cable parameters of the RFL
e Test Identification displays the current test,

for example RFL. test. Press ¥ to open the page.

e Cable Setup button opens a new page
displaying the cable parameters of the RFL

test. Press ¥ to open the page. K-Test

The Results Details read-only page displays the K-
Test RFL results using text and a connection diagram.
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o Test Identification displays the current test,
for example RFL.

e Cable Setup button opens a new page
displaying the cable parameters of the RFL
test. Press ¥ to open the page.

Cable Setup

The Cable Setup page displays the cable parameters
for each section used while running the RFL test.
Settings are shared by both Single Pair and Separate
Good Pair tests.
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Section 15 Copper
Auto Tests

15.1 Menu
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Auto Test allows you to automatically run tests used in
pre-qualification, installation, and maintenance of
different circuit types from POTS to VDSL2. The main
menu allows you to select and run the displayed tests:

POTS Auto Test detects the loop current and
measures voice frequency parameters in a
copper telephone loop.

User Auto Test runs a range of different user-
defined tests.

To activate a test:

1. Press the left/right arrow keys on the keypad to
select the desired test icon.

Press ¥ to confirm your selection.

The test will start automatically if the
Setup/Application Settings - Test Startup
Mode is set to Auto. If not, press Start/Stop on
the keypad.

15.2 POTS Auto Test

The purpose of the POTS Auto Test is to detect the
loop current and measure the voice frequency
parameters in a copper telephone loop. This test allows
you to compare measured results against stored
threshold values to provide pass or fail status results of
the POTS circuit type.

To access POTS Auto Test:

1. From the Copper Main menu, use the
up/down, left/right arrow keys to highlight Auto

Test and press V.

2. Highlight POTS Auto Test and press ¥ to
start the test.

Summary

The Summary page displays detailed results of the
loop current, Power Influence and voice frequency
measurement values, pass/fail status, and parameters.
POTS Auto Test consists of a combination of multiple
tests.
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e Current Group is the current test group name,
for example Auto Test.

e Current Test displays the test being
measured. Here you can switch to another test
from the given list. However, this action will
terminate the ongoing measurement test.

e VF Noise Filter displays the voice frequency
noise filter used, dependent on ITU or ANSI
Standard mode and the Noise Filter set in
Setup/Application Settings.
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Phone Book Parameters:

o Phone Book Group allows you to select
the Group # from a list of phone book
groups that include mW tone entries.

o Milliwatt Tone Entry displays at least 1
mW tone entry number from the selected
Phone Book Group.

0 Quiet Line Entry displays the quiet line
entry number from the selected Phone
Book Group.

The dialer will contact the above 2 phone
numbers at specific points of time while the test
is running.

Volume button adjusts the volume level.
Threshold Settings button opens a new page

that allows you to set the POTS Auto Test
threshold parameters.

Mute/Unmute Speaker button changes the
speaker status.

Result displays the number dialed and its
status, measurement values of the multiple test
parameters and their pass/fail status.

Test Status displays the current state of
measurement or an error message.

To select the parameter values:

1.

Press the up/down arrow keys to highlight the
desired parameter.

Press the left/right arrow keys to view and
select the options.

OR

Press ¥ on a value to open a list box of
options.

Press ¥ to confirm the value.

POTS Auto Test Threshold Settings

The Threshold Settings page allows you to set the
POTS Auto Test Threshold Settings for the
combination of multiple tests. The threshold values do
not come from individual tests but are unique to POTS.
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Loop DC Current sets the DC current value
for the wire pair.

Loss sets the loss value for the wire pair.

Power Influence sets the power influence
value for the test.

VF Noise sets the level of voice frequency
noise to be used.

VF/AC Balance (Active) sets the VF/AC
longitudinal balance value for active mode.

Type is a read-only field displaying the
threshold limit: either Minimum or Maximum.

Enabled is a read-only field and always Yes
for all thresholds.

To set threshold values:

1.

Press the up/down arrow keys to highlight the
desired parameter.

Press ¥ on a value to open the alphanumeric
editor screen and use the navigation keys to
scroll through.

OR

Press ¥ to select each value and use the
function keys to complete your selection.

Press o | to confirm and close your
selections.
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Result Details

The Results Details read-only page displays the
number dialed and its status, measurement values of
the test parameters and their pass/fail status.
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Phone Book

The Phone Book results page displays the Group #
and type entry parameters when loading the results file.
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15.3 User Auto Test

User Auto Test runs a range of different user-defined
tests that compare measured results against stored
threshold values to provide pass or fail status and
results. Test parameters and thresholds are inherited
from individual tests.

To access User Auto Test:

1. From the Copper Main menu, use the
up/down, left/right arrow keys to highlight Auto

Test and press V.

2. Highlight User Auto Test and press ¥ to start
the test.

Summary

The Summary page displays the overall pass/fail
status of all tests selected for auto testing.
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e Current Group is the current test group name,
for example Auto Test.

e Current Test displays the test being
measured. Here you can switch to another test
from the given list. However, this action will
terminate the ongoing measurement test.

e When FED is Enabled, the FED icon and
numeric state are displayed beside the Current
Test.

e Test Selection button opens a new page that
allows you to select the tests to include in the
User Auto Test.

e Result displays each test selected and its
status.

e Test Status displays the current state of
measurement or an error message.
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To select the parameter values:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to view and
select the options.

OR

3. Press ¥ on avalue to open a list box of
options.

4. Press ¥ to confirm the value.

Test Selection

The Test Selection page allows you to select the test
types to include in the auto test, and set a Pause
between tests by selecting ON or OFF. When FED is
Enabled on the FED Setup page, Pause is replaced
with FED State parameters. All listed tests have a fixed
duration (snapshot) and are not continuous. Graphs are
not displayed.
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The following tests are available:

e Voltage detects AC RMS and DC voltages in
the line.

e Current checks for AC RMS and DC currents
in the line.

e Resistance uses DC current to measure the
opposition to flow, or resistance, between each
of the lead combinations. It is also used to
identify possible faults, and to measure the
resistance of the twisted pair cable for
estimating loop length.

e Resistive Balance measures and compares
the resistance of each leg.

e |solation measures the quality of insulation or
sheathing for the copper pairs.
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Capacitance/Opens measures the
capacitance of the cable for estimating loop
length.

VF Noise measures voice frequency noise in
the line.

Power Influence measures the effects that 50
Hz and 60 Hz power line (AC Mains)
interference has on the circuit under test.

VF Impulse Noise measures the random
occurrences of energy spikes in the voice
frequency range that have random amplitude
and spectral content.

WB PSD Noise measures power spectral
density noise.

WB Impulse Noise measures the irregular
occurrences of energy spikes in the wideband
range that have random amplitude and spectral
content.

VF/AC Balance (Active) is very useful in
identifying loops that will suffer from crosstalk.

WB Balance ensures that the balance ratio for
the twisted pair complies with applicable
standards so as to reduce the effects of
common-mode voltage to ground.

WB Attenuation measures the dissipation of
power of a transmitted signal as it travels over
the copper line.

Load Coils detects the presence of load coils
in the line.

TDR characterizes and locates faults in cables
under test.

DRP (Data Rate Prediction) is a software
option. When enabled, the prediction
calculation is based on the PSD noise and
wideband (WB) attenuation measurement
results up to 35 MHz. Ensure WB Attenuation
and WB PSD Noise tests are selected for DRP
to function. It is recommended to run the DRP
test on open lines only (non-terminated). For
FED support, the FED state for both WB
Attenuation and WB PSD Noise must be set
to Open 0.

Return Loss measures the loss of power in
the Sweep frequency returned/reflected by a
discontinuity in a transmission line.

To select the tests:

1.

Press the up/down arrow keys to scroll through
all the tests and highlight the desired
parameter.

Press the left/right arrow keys to view and
select the options.
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OR

3. Press ¥ on avalue to open a list box of
options.

4. PressV to confirm the value.

5. Press o | to confirm and close your
selections.

Upload/Save Result
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The Upload/Save Result tab allows you to
save/upload/export Auto Test results, using the upload
method (Wi-Fi, or Ethernet) previously selected in
System Settings\Upload Setup.

The tab displays a screen where the following
information can be entered and functions performed:

e Identification Fields

o

User Name/User ID display the values
set up in the Application
Settings/Identification tab. You can edit
this field using the editor screen.

Contractor Name allows you to enter
the name of a contractor used to perform
the tests.

Test From/To display the values set up
in the Application
Settings/Identification tab. You can edit
this field using the choices from the list
box.

Job ID allows you to create/edit a unique
identifier for the task.

Customer Name is the name of the
customer for which the test was run.

Circuit ID allows you to create/edit a
unique identifier for the circuit under test.

Comments allow you to add any
relevant information.

Save Result

o]

Select Result File button displays a list
of existing file names where you can
save your results.

Result File Storage Location gives you
the option of storing results either in the
6100-Cu internal memory or USB device.
The default selection comes from
Application Settings/General tab.

Result File Name previews the result file
name which consists of the Circuit ID,
date and time as configured in System
Settings/Date and Time, and version
number if there are multiple versions with
the same filename.

Upload & Save button initializes the
result file upload and confirms if the
Upload File Name is saved
successfully.

Save button confirms if the Result File
Name is saved successfully.

Export Report

o]

Report File Storage Location is set to
USB automatically.

Report Format is HTML, MHTML, or
XML.

You can generate and export HTML, MHTML,
or XML reports from any saved test result.

Reports include:

General Information including Pass/Fail
status.

Identification

Profile/Result Summary

Blank entries for your Signature and the Date.

Report File Name previews the result file
name which consists of the Circuit ID, date
and time as configured in System
Settings/Date and Time, and version number
if there are multiple versions with the same
filename.

Export button confirms if the Report File
Name is saved successfully. If a USB device is
not inserted, the following warning dialogue
box appears: USB device not present.
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To set parameter values and save results: Multimeter 2 Result

1. Press the left/right and up/down arrow keys to
highlight the desired parameter.

2. Press ¥ to display the list or select the value. H
Bl Wl 4]
3. Press the up/down arrow key to highlight the _E!E'—-_
desired value. % B o
OR [
4. Press the left arrow key to erase the existing o& 5 o
value, and then use the alphanumeric keypad o8
to enter a value. To cancel the entry, press 2e
| P ———1
@48  oBArF 55
5. Press ¥ to accept the value. oiE
e
Multimeter 1 Result ﬂ“:;ﬂ

The Multimeter 2 Result page displays the following
results and pass/fail status:

o - . e Resistive Balance - R/B-Leg, T/A-Leg, Loop
g : resistance, and pass/fail status and values in Q

= e and 2.

@m es L e |solation - pass/fail status, Resistance and a
Soak Counter(s) for each wire Pair. If your
unit has the HIVOLT (high voltage) software
option configured, it enables Isolation
Resistance testing up to 500 V. Default is
Q@ 4060 6B @ inherited from Multimeter Isolation test.

on -
o r ;. e Capacitance/Opens and Length for each wire

Pair and overall Capacitive Balance.
l""_'m
o —

The Multimeter 1 Result page displays the following
results and pass/fail status:

Noise Result

e AC-DC Voltage - volts and frequency (Hz)

values for each continuous AC/DC Pair.

1. (1 AN ]
e AC-DC Current - DC current, AC current and T ——
frequency (Hz) values for each wire Pair. T 72 dBRN:
R el 1R [ ]
° E 5 0 dBAR:

Resistance for each wire Pair and Length for
TIR/IA/B.

Q00:01:00

5 &0 dBRK &

L CTHIRELS]

i b
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The Noise Result page displays the following results
and pass/fail status:

¢ VF Noise measures voice frequency noise in
the line.

e VF Impulse Noise - High, Mid, Low counts,
respective detection levels, and Elapsed Time.
Here the pass/fail status is for the Mid-level
only.

e WB Impulse Noise - impulse Count, Detection
Level, and Elapsed Time.

Noise Result Graph
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The Noise Result Graph page displays the pass/fail
status and results in graphical format for the following
noise tests:

e Power Influence measures the effects that 50
Hz and 60 Hz powerline (AC Mains)
interference has on the circuit under test.

e WB PSD Noise - Max PSD and frequency and
RMS Noise values differentiating the Current
trace from the Peak hold. This test can be
viewed in Landscape Mode.

To select a test:

1. Inthe Select Test parameter, press the
left/right arrow keys to view and select the
options.

OR
2. Press ¥ on avalue to open a list box of

options and press the up/down arrow keys to
highlight the desired test.

Press ¥ to confirm the test.

Select Graph button changes to Graph
Selected when pressed and opens a new
selection of function keys which allow you to
maneuver the graph as follows:

0 Cursor - press the left/right arrow keys
to decreasel/increase the values by
moving the cursor. Press and hold the
left/right arrow keys to accelerate the

cursor. Press ¥ to recall the cursor and
place it in the middle of the current x-axis
limits.

0 Zoom references the middle of the x/y
axis and not the cursor position. Press
the arrow keys as follows:

Right = x-axis zoom in.
Left = x-axis zoom out.
Up = y-axis zoom in.
Down = y-axis zoom out.

o0 Pan - use left/right arrow keys to pan the
x-axis and the up/down arrow keys to
pan the y-axis.

0 1:1 resets the x-axis and y-axis limits to
full scale.

o Return To Test removes these function
keys to display the previous function
keys.

Landscape Mode function key allows you to
view the WB PSD Noise results in landscape
mode. Whether the keyboard is on the right or
left is dependent on your preferred Landscape
Mode Settings configured in Application
Settings/General.
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Frequency Result

The Frequency Result page displays results and
pass/fail status for the VF/AC Balance test.

63.0 dB (W]

Frequency Result Graphs
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The Frequency Result Graphs page displays the
results in text and graphical format for the following
frequency tests:

e WB Balance displays pass/fail status, and
mask if the last selected threshold parameter
was set to Mask.

e WB Attenuation displays pass/fail status,
mask if the last selected threshold parameter
was set to Mask, and values for:

o Cable Length
o Elapsed Time (M:SS)
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Load Coil (Detection) displays the number of
load coils.

Return Loss displays the pass/fail status and
a graph of the Return Loss Sweep compared
to Marginal results. If the measurement is
greater/less than the marginal test threshold,
represented by a horizontal red line, the status
is fail. Otherwise, the status is pass.

To select a test:
1.

In the Select Test parameter, press the
left/right arrow keys to view and select the
options.

OR

Press ¥ on a value to open a list box of
options and press the up/down arrow keys to
highlight the desired test.

Press ¥ to confirm the test.

Select Graph button changes to Graph
Selected when pressed and opens a new
selection of function keys which allow you to
maneuver the graph as follows:

0 Cursor - press the left/right arrow keys
to decrease/increase the values by
moving the cursor. Press and hold the
left/right arrow keys to accelerate the

cursor. Press ¥ to recall the cursor and
place it in the middle of the current x-axis
limits.

o0 Zoom references the middle of the x/y
axis and not the cursor position. Press
the arrow keys as follows:

Right = x-axis zoom in.
Left = x-axis zoom out.
Up = y-axis zoom in.
Down = y-axis zoom out.

0 Pan - use left/right arrow keys to pan the
x-axis and the up/down arrow keys to
pan the y-axis.

0 1:1 resets the x-axis and y-axis limits to
full scale.

0 Return To Test removes these function
keys to display the previous function
keys.

© 2020 Radiodetection Ltd
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TDR Result cursor/marker and place it in the middle
of the current x-axis limits

The TDR Result page displays the TDR test result 0 Zoom references the middle of the x/y

cable parameters and the distance to the most axis and not the cursor position. Press

significant reflection or Largest Event, in text and the arrow keys as follows:

graphical format in either Portrait or Landscape Mode.
The distance A (Delta) value between cursor and _
marker is displayed on the top of the graph. Left = x-axis zoom out.

Up = y-axis zoom in.

Right = x-axis zoom in.

Cavery To: occ TOR. - 1 Down = y-axis zoom out.
i . 0 Pan - use left/right arrow keys to pan the
Pk i e x-axis and the up/down arrow keys to
" e e | e | pan the y-axis.
0 1:1resets the x-axis and y-axis limits to
I full scale.
23 3 Im 0 Return To Test removes these function
£ . 000 keys and displays the previous function
keys.

e Landscape Mode button allows you to
configure and view the parameters and test
results in landscape mode. Whether the

[ | keyboard is on the right or left is dependent on

m e m your preferred Landscape Mode Settings

configured in Application Settings/General.

e Current Test displays the test being
measured, for example Auto TDR.

TDR Result Cable Setup

¢ Range allows you to set the range from the
given list.

e (Gain is a non-editable value that is updated
dependent on whether the Range was set to Copsut 052 wuty + Meztorn P
Auto or a manual value.

e Pulse Width is a non-editable value that is
updated dependent on the Range.

¢ VOP allows you to change the velocity of
propagation value for the cable.

e Cable Setup button allows you to view the
Cable Parameters of the TDR test.

e Select Graph button changes to Graph
Selected when pressed and opens a new
selection of function keys which allow you to
maneuver the graph as follows: TR -

o0 Cursor/Marker allows you to select the
cursor (blue) or marker (red)
independently by toggling the function
key. The footer updates to reflect either
Move cursor or Move marker. Press
the left/right arrow keys to

The Cable Setup page allows you to configure and/or
view the Cable Parameters set for the TDR test.

decrease/increase the values by moving e Cable Type displays the ID, Cable Name and
the cursor/marker. Press and hold the Fill, and allows you to select an entry (with its
left/right arrow keys to accelerate the associated parameters) from the current Cable

Book, to use for testing. The selection is not
saved when leaving the test. The current Cable
Book entry is shown by default.

cursor/marker. Press ¥ to recall the
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e Cable Gauge identifies the gauge system for
measuring wire sizes, in AWG (American Wire
Gauge) units or mm (metric wire size).

e Cable Fill displays the type of material the
cable is filled with: Aircore, Jelly, Pulp, 5 PR,
or 2 PR. Setup in the Cable Book.

e Velocity of Propagation is the velocity of
propagation for the cable.

e Cable Temperature is the temperature of the
cable under test in either °F or °C.

DRP Result

The Data Rate Prediction (DRP) is a software option
and requires that WB Attenuation and WB PSD Noise
tests are selected to enable the DRP test. When
enabled, the page displays the predicted maximum
Downstream and Upstream data rates.
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If a calculation is not possible, the calculated bandwidth
data is replaced by a message. It states that the DRP
cannot be completed due to low bandwidth settings in
the Noise PSD and/or Attenuation tests; and that with
the current settings, you can calculate rates up to a
certain highest possible Technology, listed as follows.

e If the Noise PSD and/or Attenuation bandwidth
are:

0 < 1.1 MHzthen no Technology applies.
o 1.1 MHz then ADSL or ADSL2.

0o 2.2 MHz, 8 MHz, or 12 MHz then ADSL,
ADSL2, or ADSL2+.

o 17 MHz or 30 MHz then ADSL, ADSL2,
ADSL2+, or VDSL2-17a.

o 35 MHz then all technologies apply.
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e Recalculate button allows you to recalculate
data rates after editing the following Test
Parameters:

0 SNR Margin is the signal-to-noise ratio
margin measured on the line.

0 Bits/Bin allows you to select the ADSL
bandwidth bit rate.

o Technology allows you to select a
frequency band from a list of possible
technologies (subject to the Software
Options enabled).

Note: VDSL2-35b requires the VDSL2-35b Data Rate
Prediction software option and CQ Board
Revision J or higher.

0 Reference Point (side) is either CO
(default) or CPE. Set this value based on
where you connect the tester: for
example, if the tester is connected at the
user side and performs a test toward the
CO, set the Reference Point to CPE.

e Information
0 Annex displays the mode: A or B.

0 Remote Noise Level ranges from -40 to
-110 dBm/Hz (default) and is
configurable in profile *.cqcfg files. The
noise level value is dependent on the
Reference Point.

To recalculate the DRP:

1. Press the up/down arrow keys to highlight the
desired parameter.

2. Press the left/right arrow keys to
increase/decrease the values.

OR

3. Press ¥ on avalue to open a list box of
options or the alphanumeric editor screen and
use the navigation keys to scroll through.

4. Press ¥ to confirm the value.

Press the up button to select the Recalculate
button.
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15.4 Result Details

The Result Details for User Auto Test display all the
saved results presented during the test.

Please see
Multimeter 1 Result on page 141,
Multimeter 2 Result on page 141,
Noise Result on page 141,
Noise Result Graph on page 142, and
Frequency Result on page 143

for more information.

Summary

The Result Details Summary page displays the
overall pass/fail status of all tests selected for auto
testing. This page varies slightly from the run User
Auto Test page in that there are no configurable
parameters.
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Cable Setup

The Cable Setup page displays read-only parameters
of the cable used in the Auto Test.
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Cable Type displays the ID, Cable Name and
Fill, (with its associated parameters) from the
current Cable Book, used for testing.

Cable Fill Material is the type of material the
cable is filled with: Aircore, Jelly, Pulp, 5 PR,
or 2 PR.

Velocity of Propagation is the velocity of
propagation for the cable.

Cable Temperature is the temperature of the
cable under test in either °F or °C.

Test Group is the overall test group of the
selected saved results file, for example Auto
Test.

Test Identification is the test type of the
group, for example User Auto Test.

Cable Setup button opens a new page that
allows you to view the parameters of the cable

used in the Auto Test. Press ¥ to open the
page.

15.5 Profile Details

Profile Details contains the details of the Test
Selection settings for User Auto Test. If FED is
Enabled on FED Setup page, Pause is replaced by
FED States parameters and will show the FED state
for each test.

e Test Parameters button opens a new page
displaying read-only parameter details of all
tests.

e Test Thresholds button opens new pages
displaying read-only threshold values for all
tests.
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e FED displays Enabled or Disabled.
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To access the test parameter and threshold results:

1. Press the left/right arrow keys to highlight a
button.

2. Press ¥ to open the page.

Test Parameters

The Test Parameters page displays read-only
parameter details of all tests.

Multimeter Parameter

The Multimeter Parameters page displays the profile
details of the cable parameters for all multimeter tests.
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Noise 1 Parameter

The Noise 1 Parameter page displays the profile
details of the parameter values for the VF Noise,
Power Influence, and VF Impulse Noise tests.
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Noise 2 Parameter

The Noise 2 Parameter page displays the profile
details of the parameter values for the WB
PSD/Impulse Noise tests.
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Frequency Parameter

The Frequency Parameters page displays the profile
details of the parameter values for the WB
Balance/Attenuation, DRP, and Return Loss tests.
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TDR Parameter

The TDR Parameters page displays the parameter
values of the TDR results.

Test Thresholds

The Test Thresholds pages display read-only threshold
values for each test.

Multimeter 1 Threshold

The Multimeter 1 Threshold page displays the AC/DC
Voltage and Current Test Thresholds and limits for
each Pair.
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Multimeter 2 Threshold

|

Y | P e —

T-H v e
oW P -
L0} S [ L] =

The Multimeter 2 Threshold page displays the Test
Thresholds and limits for the following tests:

e Resistance displays values for each Pair.

e Resistive Balance displays values for the test,
in Q and %.

e |solation displays the Resistance thresholds
for each Pair.

e Capacitance/Opens displays the Capacitive
Balance threshold for the test.
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Noise Threshold
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Frequency Threshold 2

. . The Frequency Threshold 2 page displays WB
The Noise Threshold page displays the Test .
Thresholds and limits for the following tests: Atter)ugnon and Return Loss test threshold values
and limits.
e VF Noise

e Power Influence

e VF Impulse Noise displays the Mid Counter
threshold value and limit as well as the Low
Counter Power and Power Threshold
Separation.

¢ WB PSD Noise displays the RMS Noise and
limit.

e WB Impulse Noise displays the Power
Detection Level, Counter threshold value and
limit.

Frequency Threshold 1 @

The Frequency Threshold 1 page displays the VF/AC
Balance (Active) and WB Balance threshold values
and limits.
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Section 16 Maintenance

16.1 General Maintenance

The 6100-Cu has been designed to be a rugged and
lightweight piece of test equipment. The 6100-Cu LCD
display should only be cleaned using a soft, lint-free
cloth and an anti-static cleaning solution. Ordinary
detergents and other cleaning solutions may cloud or
scratch the surface and should be avoided.

To help ensure long, trouble-free operation:
o Keep the unit free of dust.

e Clean the unit casing and front panel with a
cloth slightly dampened with water.

e Store unit at room temperature in a clean and
dry area. Keep the unit out of direct sunlight.

¢ Avoid high humidity or significant temperature
fluctuations.

e Avoid unnecessary shocks and vibrations.

¢ If any liquids are spilled on or into the unit, turn
off the power immediately and let the unit dry
completely.

WARNING. The use of controls, adjustments and
procedures other than those specified
herein may result in exposure to hazardous
situations or impair the protection provided
by this unit.

16.2 Recalibrating the Unit

Radiodetection manufacturing and service center
calibrations are based on the ISO/IEC 17025 standard
(General Requirements for the Competence of Testing
and Calibration Laboratories). This standard states that
calibration documents must not contain a calibration
interval and that the user is responsible for determining
the re-calibration date according to the actual use of
the instrument.

The validity of specifications depends on operating
conditions. For example, the calibration validity period
can be longer or shorter depending on the intensity of
use, environmental conditions and unit maintenance,
as well as the specific requirements for your
application. All of these elements must be taken into
consideration when determining the appropriate
calibration interval of this particular Radiodetection
product.

Under normal use, the recommended interval for your
6100-Cu is: 2 years.

For newly delivered units, Radiodetection has
determined that the storage of this product for up to six
months between calibration and shipment does not
affect its performance.

To help you with calibration follow-up, Radiodetection
provides a special calibration label that complies with
the ISO/IEC 17025 standard and indicates the unit
calibration date and provides space to indicate the due
date. Unless you have already established a specific
calibration interval based on your own empirical data
and requirements, Radiodetection would recommend
that the next calibration date be established according
to the following equation:

Next calibration date = Date of first usage (if less
than six months after the calibration date) +
Recommended calibration period (2 years)

To ensure that your unit conforms to the published
specifications, return it to Radiodetection for calibration.
Calibrations are performed using standards traceable
to national metrology institutes.

16.3 Battery

The 6100-Cu is equipped with a Lithium-Polymer
battery.

WARNING. Recharge the battery using only the 6100-
Cu and with the battery properly installed in
the unit.

WARNING. Never open the battery back panel of the
6100-Cu without reading the Replacing the
Battery section in this chapter.

When fully charged, the battery should provide
between 3 and 10 hours of power depending on
different factors such as: type of tests performed,
display backlight level, and connected accessories.

Note: When the battery level is very low, tests cannot
be performed. Plug in the AC/DC adapter for
continued operation and to recharge the battery.
However, the charge speed will be reduced. If
the voltage detection beeper sounds when the
unit is plugged in, remove the AC/DC adapter.
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To maximize the battery power of the 6100-Cu:

1. Lower the display backlight level, using the
application found in Display and Language in
the System Settings section, when the unit is
used under low to medium light conditions.

2. Disconnect any unused USB or SD
accessories.

3. Quit any running tests when the 6100-Cu is not
in use.

4. Whenever possible, put the unit in suspend
mode by pressing (') until the suspend
notification sound plays, about 2 seconds.

5. When not in use, turn the unit off by pressing (')
for at least 4 seconds.

If the battery capacity remains low or outside the
previously stated values, it should be replaced. This
could occur after 3 years depending on the usage. If
your current battery capacity is lower than 8000 mAh,
replace the battery.

A WARNING: Do not tamper with, or attempt to
disassemble the battery packs.

CAUTION: If battery failure is suspected return the entire
unit to an authorized repair center for
investigation and repair. Local, national or
IATA transport regulations may restrict the
shipment of faulty batteries. Check with your
courier for restrictions and best practice
guidelines. Your local Radiodetection
representative will be able to direct you to our
authorized repair centers.

& WARNING: Batteries can get hot after prolonged
use at full output power. Take care while
replacing or handling batteries.

Unit Temperature Handling

When the battery temperature reaches =55°C, the unit
temperature is displayed in the bar at the top of the unit
and a warning message will appear. Tests stop
automatically when the battery temperature reaches
60°C.

& WARNING: Exposing the battery to a high
temperature above 60°C (140°F) may
activate safety systems and cause a
permanent battery failure.

6100-Cu Multifunction Copper Tester Operation Manual

Replacing the Battery

WARNING: Only use a manufacturer-supplied battery.
Batteries from other suppliers could result in
serious damage to the 6100-Cu or personal
injuries. See the back page of this manual
for Radiodetection contact information.

Battery replacement should only be done by a qualified
technician with the appropriate tools on an electronic
bench or similar environment.

To replace the battery:

1. Remove all 4 screws of the battery back panel
using a 1.5 mm Allen key. Put aside the screws
and the panel keeping the inside foam seal
clean. See LED Statuses on page 154, Section
17.2.

2. Pull out the old battery using your fingers.
Flipping the unit, battery-side down, will ease
removal. Do not use tools in order to prevent
damage to the battery envelope. Pull out the
electrical connector. Put aside the old battery.

3. Remove the new battery from its package.
Keep the package for future use. Plug in the
electrical connector ensuring the pins are
correctly aligned. Place the new battery in the
6100-Cu.

4. Inspect the inside rib around the 6100-Cu
battery compartment to make sure it is free
from any debris. Remove any debris using a
dry cloth. Replace the battery back panel.
Replace the 4 screws with a moderate torque
so the foam seal is evenly compressed without
damaging the screws.

Battery Charging and Replacing

Charging the 6100-Cu battery can take up to 5 hours.
This battery was custom made for your unit;
replacement batteries must be ordered from
Radiodetection.

16.4 Recycling and Disposal

Disposal
This symbol on the product, accessories or
literature indicates that the product and its
electronic accessories (for example, charger,

mmmm headset and USB cable) must not be treated
as domestic waste, but must be disposed of

professionally. It is your responsibility to dispose of

your waste equipment by handing it over to a
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designated collection point for the recycling of waste
electrical and electronic equipment. The separate
collection and recycling of your waste equipment at the
time of disposal will help to conserve natural resources
and ensure that it is recycled in a manner that protects
human health and the environment. For more
information about where you can drop off your waste
equipment for recycling, please contact your local city
office, your disposal service or product supplier.

Please dispose of this device in a manner appropriate
to the relevant legal requirements at the end of its
product life.

Batteries should be disposed of in accordance with
your company’s work practice, and / or the relevant
laws or guidelines in your country or municipality.

For complete recycling/disposal information as per
European Directive WEEE 2002/96/EC, visit
www.radiodetection.com
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Section 17 Troubleshooting

17.1 Solving Common Problems

The table below presents common problems and their solution.

Problem
The unit does not turn on

Possible cause

You did not press () long
enough

Solution
Press (b for a few seconds

Battery is discharged

Charge battery by connecting the
AC adapter/charger

Battery is missing

Insert a battery and replace
battery back panel

Unit temperature is too cold or
too hot

Make sure that the unit is within
the operation temperature range.
You might have to wait for the
unit to warm up/cool down

The battery does not charge as
expected

Temperature is too high

Ensure temperature is within
specifications

Battery is connected incorrectly

Ensure battery is connected
properly

A battery status LED is red

Battery temperature is too high

> Shut down the unit by pressing
(M and holding it down for more
than 10 seconds and/or until the
power LED goes off

> Wait for the unit to cool down,
and then reboot it

Battery is defective

Contact Radiodetection or
replace the battery

The unit is not responding

> Shut down the unit, as above

> Turn the unit on again to reset it
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17.2 LED Statuses

The left-side power and right-side battery LEDs are used to indicate specific statuses of your unit. If you notice that

one of the LEDs displays a particular status, please see the table below to determine what could be causing it.

Power State Charger State Battery Level Power LED Battery LED

Error Solid green
Charging N/A Green blinking
Charged Full Solid green
Battery N/A <13 % Solid yellow Red blinking
214%-<37% Yellow blinking
238%-<62% Yellow
> 63 % Solid Green
Fake suspend t+ | DC Error N/A Solid green Red
Charging N/A Green blinking
Charged Full Solid green
Suspend Battery N/A N/A Yellow blinking | Black
OFF Battery N/A N/A Black Black

1 Fake Suspend - When AC/DC is plugged in, the 6100-Cu will simulate the suspend mode by turning off the display
in order to facilitate the charge

17.3 Transportation

Maintain a temperature range within specifications when transporting the unit. Transportation damage can occur
from improper handling. The following steps are recommended to minimize the possibility of damage:

e Pack the unit in its original packing material when shipping.
¢ Avoid high humidity or large temperature fluctuations.
o Keep the unit out of direct sunlight.

e Avoid unnecessary shocks and vibrations.
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