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Declaration of Conformity 
according to ISO/IEC Guide 22 and EN 45014

Manufacturer’s Name: Agilent Technologies Company

Manufacturer’s Address: Service Test Division 
2 Robbins Road
Westford, MA 01886-4113

Declares that the product

Product Name: Service Advisor MTDR Module

Model Numbers: N1627A

Product Options: This declaration covers all options of 
the above product.

Conforms to the following Product Specifications:

EMC: EN 55011:1991 / CISPR 11:1990 (Group 1, Class A)
EN 50082-1:1992

IEC 801-2:1984 8 kV AD
IEC 801-3:1984 3 V/m
IEC 801-4:1988 0.5 kV signal lines

1 kV AC power lines

Supplementary Information:

The product herewith complies with the requirements of the Low 
Voltage Directive 73/23/EEC and the EMC Directive 89/336/EEC 
and carries the CE marking accordingly.

The product was tested in a full configuration.

Denis E. Viel September 14, 1999
Quality Manager Westford, MA, USA

(XURSHDQ�&RQWDFW��<RXU�ORFDO�$JLOHQW�7HFKQRORJLHV�6DOHV�DQG�6HUYLFH�2IILFH�RU�$JLOHQW�7HFKQRORJLHV�
*PE+��'HSDUWPHQW�=4�6WDQGDUGV�(XURSH��+HUUHQEHUJHU�6WUDVV������'�������%RHEOLQJHQ��*HUPDQ\�
�)$;�������������������
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About this Book

Getting Started

Chapter 1 Getting Started introduces the Metallic Time Domain Reflectometer 
(MTDR) Module, illustrating its connectors and controls. It also describes how to 
perform basic functions with the Service Advisor Tablet (S.A. Tablet), such as 
connecting power, and starting and stopping the user interface.

Testing

Chapter 2 Testing Basics — Using the MTDR Module provides step-by-step 
instructions for performing basic test routines with the MTDR Module.

Chapter 3 Twisted-Pair Cable Measurements, and Chapter 4 Coaxial Cable 

Measurements, describe how to perform specific tests with the MTDR Module.

Reference

Chapter 5 File Management Options describes how to use the MTDR Module’s 
various file storage, retrieval, and printing capabilities.

Chapter 6 MTDR Reference contains reference information for the MTDR. This 
material describes the function of each of the controls and indicators in the MTDR 
display screens.

SCPI Reference

Chapter 7 MTDR SCPI Commands contains reference information for using SCPI 
commands to operate the MTDR Module remotely.

Specifications

Chapter 8 MTDR Module Specifications lists technical specifications of the MTDR 
Module, along with information about how to order accessories.
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About this Version

Applicability

This version of the Agilent Technologies N1627A Service Advisor MTDR Test 
Module User’s Manual applies to the N1610A Service Advisor Tablet running 
operating system software version 1.40 and an MTDR Module running software 
version 1.20.

Note that some systems running earlier software may not provide all of the 
features described in this manual; systems running later versions of software may 
operate differently than described in this manual. Be sure to refer to any user’s 
manual supplements or release notes that came with the unit, or call 
1-800-923-7522.

Check the Software Version

You can check the software version number by pressing the Help button on the 
tablet control screens, or by checking the Tablet Control tab of the Service 
Advisor Manager (see also the Service Advisor Portable Test Tablet User’s 

Manual).

07'5�7HVW�0RGXOH�8VHU·V�0DQXDO�SULQWLQJ�KLVWRU\

9HUVLRQ 5HOHDVH�GDWH 1RWHV

��� 6HSWHPEHU������ )LUVW�UHOHDVH�
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The Service Advisor Tablet at a Glance (N1610A)

Front-Panel Buttons

Navigation button: Pressing a corner of this button moves the cursor in that 
direction (up, down, left, or right). 

ENTER button: Pressing this button executes the selected function in the user 
interface. 

Tablet properties button: Pressing this button displays a popup screen for 
setting properties, such as speaker volume and screen contrast. It also provides 
information about the battery charge, and has options for calibrating the touch 
screen. 

Front-Panel Status Indicators

Power: This LED lights to show that the unit is switched ON and power is present. 

Battery: This LED lights to indicate the tablet is operating on battery, or that the 
battery is being recharged. 

7DEOHW�GLVSOD\

6SHDNHU

1DYLJDWLRQ�EXWWRQ

(QWHU�EXWWRQ

6WDWXV�LQGLFDWRUV
�SRZHU�	�EDWWHU\�

7DEOHW�SURSHUWLHV�EXWWRQ

%DWWHU\�FRYHU
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The MTDR Module at a Glance (N1627A)

The Metallic Time Domain Reflectometer (MTDR) Module plugs into the Service 
Advisor Tablet to provide portable time domain reflectometer (TDR) testing 
capability. The MTDR Module also plugs into the N1700A Service Advisor 
undercradle to support operation with the Agilent J2300C Internet Advisor.

The following figure shows the connectors and indicators of the MTDR module:

Front Panel Status Indicators

RDY: Flashes green to indicate the module is performing its self diagnostic test. 
Stays lit to indicate the module is ready for use.

TST: Upon power turn on, this indicator flashes (green) while the module is 
performing its diagnostic tests. The indicator lights continuously while the MTDR 
is conducting a TDR test.

P1 TX and RX: The P1 TX indicator lights when the P1 port is used for transmit. 
The P1 RX indicator lights when the P1 port is used for receive. Both indicators are 
lit for standard (Std) mode tests.

P2 RX: The P2 RX indicator lights when the P2 port is used for receive. The P2 port 
is used for receive in crosstalk (Xtalk) mode tests.

COAX: The P3 COAX indicator lights when the P3 port is selected. P3 is used for 
tests on coaxial cable.

3RUW�VHOHFWLRQ�LQGLFDWRUV

7HVW�LQ�SURJUHVV�LQGLFDWRU

0RGXOH�5HDG\�OLJKW

&RD[LDO�FDEOH�FRQQHFWRU

7ZLVWHG�SDLU�OLQH�
FRQQHFWRUV�

*URXQG�/XJ
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The MTDR Test Screen at a Glance

The following figure identifies the major components of the main MTDR test 
screen display.

Refer to the table on the following page for information on the various areas of the 
screen. See MTDR Screen Components, page 6–4 for fuller descriptions of the 
various components of the MTDR test screen.

)LOH�EXWWRQ

7HVW�6WDUW�6WRS�EXWWRQ

:DYHIRUP�SDUDPHWHU�EXWWRQ

'LVWDQFH�0HDVXUHPHQWV

3RUW�6HOHFW�DUHD

:DYHIRUP�GLVSOD\

7HVW�3DUDPHWHUV

:DYHIRUP�UHFDOO�FRPSDUH

9LHZ�5HVXOWV�DUHD

7HVW�0RGH�	�6WRUDJH
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07'5�6FUHHQ�&RPSRQHQWV

6FUHHQ�$UHD 'HVFULSWLRQ

)LOH�EXWWRQ &DOOV�D�SRSXS�GLVSOD\�RIIHULQJ�VL[�ILOH�PDQDJHPHQW�RSWLRQV�

7HVW�6WDUW�6WRS�EXWWRQ ,QLWLDWHV�DQG�WHUPLQDWHV�WKH�7'5�WHVWV�

:DYHIRUP�SDUDPHWHU�EXWWRQ &OLFNLQJ�WKLV�EXWWRQ�F\FOHV�WKRXJK�WKUHH�SDUDPHWHUV�PHDVXUHG�DW�WKH�
VHOHFWHG�SRLQW�LQ�WKH�ZDYHIRUP�

'LVWDQFH�0HDVXUHPHQW�DUHD 'LVSOD\V�WKH�GLVWDQFH�EHWZHHQ�WKH�WKUHH�FXUVRUV�GXULQJ�D�7'5�WHVW�

3RUW�6HOHFW�DUHD &RQWUROV�WKH�07'5·V�LQSXW�DQG�RXWSXW�SRUWV�

:DYHIRUP�GLVSOD\�DUHD 'LVSOD\V�D�JUDSKLFDO�UHSUHVHQWDWLRQ�RI�WKH�7'5�VLJQDO�UHWXUQ�

7HVW�3DUDPHWHUV�DUHD &RQILJXUHV�WKH�7'5�WHVW�

:DYHIRUP�5HFDOO�&RPSDUH�DUHD 8VHG�WR�IDFLOLWDWH�ZDYHIRUP�FRPSDULVRQV�GXULQJ�7'5�WHVWV�

9LHZ�5HVXOWV�DUHD 6FDOHV�WKH�7'5�ZDYHIRUP�LQ�WKH�07'5�GLVSOD\�

7HVW�0RGH�DUHD 7KH�6HOHFW�7HVW�EXWWRQ�VHOHFWV�RQH�RI�IRXU�EDVLF�WHVW�PRGHV��7KH�
6WRUHG�7HVW�EXWWRQ�UHWULHYHV�VWRUHG�ZDYHIRUPV�IRU�FRPSDULVRQ�ZLWK�
WKH�FXUUHQW�ZDYHIRUP�FXUUHQWO\�

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



*HWWLQJ�6WDUWHG

8VLQJ�WKH�6HUYLFH�$GYLVRU�7DEOHW

�²�

Using the Service Advisor Tablet

This section provides background information about using the Service Advisor 
Tablet (S.A. Tablet) with the MTDR Module.

Installing Module

Follow these steps to install the MTDR Module in the S.A. Tablet. 

1. Lift the left module bay covers (on top of the S.A. Tablet) and align the MTDR 
Module with the bay. 

2. Slide the module all the way into the bay until it seats firmly, and close the 
locking tab to lock the module in place. 

0RGXOH�ED\V

0RGXOH�ORFN�WDEV��
RQ�HLWKHU�VLGH

3RZHU�21�2))�VZLWFK

���9GF�MDFN
�EHQHDWK�OLG�

Slot A Slot B

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



*HWWLQJ�6WDUWHG

8VLQJ�WKH�6HUYLFH�$GYLVRU�7DEOHW

�²�

Switching ON the S.A. Tablet and User Interface

Follow these steps to turn on the S.A. Tablet and start the user interface. 

1. If you plan to use external power, connect the S.A. Tablet’s 18 Vdc jack to a 
powered ac adapter (N1612A) or 12 Vdc vehicle power adapter (N1614A). 
Otherwise, the tablet’s battery will provide power. 

2. Press ON the power switch on top of the S.A. Tablet. After a short delay, the 
front-panel power indicator should light up. 

3. After a short startup routine, the S.A. Tablet invokes the Service Advisor 
Manager utility. When the AutoStart option is set, the software then launches 
the MTDR graphical user interface (GUI). See Chapter 2 for instructions on 
running MTDR tests. 

1RWH� ,I�\RX�DUH�XVLQJ�EDWWHU\�SRZHU�DQG�WKHUH�LVQ·W�HQRXJK�SRZHU�WR�UXQ�WKH�6�$��7DEOHW�DQG�
07'5�PRGXOH��D�ZDUQLQJ�PHVVDJH�LV�GLVSOD\HG��

1RWH� $W�WKH�HQG�RI�WKH�WDEOHW·V�LQLWLDOL]DWLRQ�SURFHVV�WKH�XQLW·V�VRIWZDUH�GHIDXOWV�WR�WKH�07'5�
VFUHHQ�GLVSOD\�LQ�67'�7HVW�PRGH��,I�\RX�LQWHQG�WR�SHUIRUP�DQRWKHU�WHVW��SUHVV�WKH�6HOHFW�
7HVW�EXWWRQ�WR�PRYH�WR�WKH�WHVW�VHOHFWLRQ�PHQX�VKRZQ�RQ�7HVW�0RGH�6HOHFWLRQ�&RQWUROV��
SDJH �²��

1RWH� )RU�PRUH�GHWDLOHG�LQIRUPDWLRQ�RQ�XVLQJ�WKH�6HUYLFH�$GYLVRU�7DEOHW��UHIHU�WR�WKH�6HUYLFH�
$GYLVRU�7DEOHW�8VHU·V�0DQXDO�1�����������

Navigating the User Interface

Following is a list of basic steps for navigating the S.A. Tablet GUI. 

• Select options and buttons by touching the item on the screen. Use your 
finger or use the stylus that came with the S.A. Tablet. (The stylus is 
stored in the back of the module bay.)

• When you select a field button that requires a numeric value, the GUI 
displays a popup keypad containing touch selectable digits or a 
parameter options menu.

Select the appropriate button or buttons to specify a field value. Some popup 
displays include OK, Clear, and Cancel buttons. Select OK to write an 
entered value to a field (the popup display normally closes automatically). Use 
the Clear button to clear an entered value or, Cancel to close the display 
without making changes.
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Stopping MTDR Module Software

You can stop the MDTR module software and switch off the S.A. Tablet, as follows: 

• Select the Exit option from the File toolbar button menu. This returns 
you to the S.A. Tablet’s Service Advisor Manager. (You can also access the 
Manager by clicking its icon in the taskbar.)

• Select the Shutdown button in the Service Advisor Manager, and answer 
yes when prompted to shutdown. 

The S.A. Tablet stops any active tests, closes the GUI, and then shuts down the 
Service Advisor Manager. By default, power is also switched off. To configure 
the Tablet to leave power ON when you shutdown, refer to the Service 

Advisor Tablet User’s Manual.

1RWH� <RX�FDQ�DOVR�VKXW�GRZQ�WKH�*8,�DQG�6HUYLFH�$GYLVRU�0DQDJHU�VRIWZDUH�E\�SUHVVLQJ�WKH�
SRZHU�VZLWFK�RII��+RZHYHU��$JLOHQW�UHFRPPHQGV�\RX�XVH�WKH�VKXWGRZQ�RSWLRQ�WR�DYRLG�
ORVLQJ�DQ\�XQVDYHG�WHVW�GDWD��

See Chapter 2Testing Basics — Using the MTDR Module, for more 
information on using the MDTR GUI.
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Before You Begin

If you are not already familiar with the operation of the N1610A Service Advisor 
Tablet, please read the Service Advisor Portable Test Tablet User’s Manual before 
beginning a TDR test. If you are not already familiar with the controls and 
indicators in the MTDR screen display, read Chapter 3 of this manual, to familiarize 
yourself with their functions.

Simulating Real World Faults in a Controlled Environment

Before attempting to perform TDR testing in the field, it may be useful to simulate 
some common faults in a laboratory environment and then test for them using the 
MTDR. This will allow you to familiarize yourself with the TDR waveform displays 
and the operation of the tester, before you have to use the tester in the field, under 
the pressure of a deadline.

Faults such as opens, high impedances areas, and shorts, are easy to simulate. 
Common network features such as splices, load coils, and bridged taps, are also 
easily simulated. The effects of moisture in a cable are, however, harder to 
duplicate. 

Simple resistance checks can be used to measure line resistance. In general, an 
open-ended twisted-pair line with a resistance of 100 kOhms or less, is considered 
bad. However, the MTDR looks at total impedance, which includes: resistance, 
inductive, and capacitive effects; usually in an uncontrolled environment. These 
factors can be difficult to simulate. Impedance changes, such as those caused by 
moisture, can not generally be detected by an instrument measuring only 
resistance. Simulating an impedance fault with a simple resistor, does not 
accurately simulate the actual fault. When attempting to model a real world fault 
under laboratory conditions, attempt to simulate all of the factors contributing to 
the fault.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



7HVWLQJ�%DVLFV�³�8VLQJ�WKH�07'5�0RGXOH

3RZHU�7XUQ�RQ�DQG�$XWR6WDUW

�²�

Power Turn-on and AutoStart

To initiate TDR testing:

1. Set the S.A. Tablet’s Power switch to ON.

2. If the MTDR Module’s Enable button is not already enabled on the Service 
Advisor Manager’s “Tablet Control” tab, set the Enable button. The icon’s 
LED will light when the module is enabled.

3. If the AutoStart feature is not already enabled on the Service Advisor 
Manager’s Setup tab, enable the feature. The AutoStart button’s LED lights 
when the Autostart feature is enabled.

 The table will display the MTDR test screen in Standard (Std) Test mode. The 
screen display should appear as shown.
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Making Connections

:DUQLQJ� %HIRUH�DWWHPSWLQJ�D�7'5�WHVW��GLVFRQQHFW�DQ\�SRZHU�VRXUFH�FRQQHFWHG�WR�WKH�FLUFXLW��
3RWHQWLDOO\�GDQJHURXV�YROWDJH�PD\�EH�SUHVHQW�RQ�WKH�WUDQVPLVVLRQ�OLQH�RU�FRD[LDO�FDEOH��8VH�
FDXWLRQ�ZKHQ�GLVFRQQHFWLQJ�WR�WKH�FDEOH��6HH�WKH�VHFWLRQ�´(OHFWULF�6KRFN�+D]DUGµ�LQ�WKH�IURQW�
RI�WKLV�PDQXDO�

&DXWLRQ� :KHQ�WHVWLQJ�WZLVWHG�SDLUV��FRQQHFW�WKH�JURXQG�OXJ�RQ�WKH�07'5�0RGXOH�WR�FLUFXLW�JURXQG��

TDR testing is normally conducted with an open circuit at the far end of the line or 
cable. In general, before beginning a TDR test, it is best to disconnect any 
equipment or terminating components at the far end of the cable. The terminating 
element of a properly terminated cable can absorb most or all of the TDR pulse, 
allowing little or no signal to reflect back to the MTDR for display.

To connect the MTDR Module to a line or cable under test, proceed as follows.

To perform a TDR test on a twisted-pair line:

1. Use Bantam plug test cables to connect the module to the twisted-pair 
subscriber line under test.

2. Install the test cable between the MTDR Module’s P1 connector and tip and 
ring leads of the twisted-pair line.

3. Use a jumper cable to connect the MTDR Module’s ground lug to circuit 
ground.

For a crosstalk test on a twisted-pair line:

• Use Bantam plug test cables to make the connection.

• Install two test cables between the MTDR Module’s P1 and P2 connectors and 
tip and ring leads of the two lines you plan to test. Use a jumper cable to 
connect the MTDR Module’s ground lug to circuit ground.

1RWH� 7KH�UHIOHFWHG�VLJQDO�UHWXUQLQJ�WR�WKH�07'5�LV�JHQHUDOO\�YHU\�ZHDN��7KHUHIRUH��WKH�TXDOLW\�
RI�WKH�FRQQHFWLRQ�EHWZHHQ�WKH�07'5�0RGXOH�DQG�WKH�WZLVWHG�SDLU�FDEOH�XQGHU�WHVW�LV�DQ�
LPSRUWDQW�IDFWRU�LQ�7'5�WHVWLQJ��:KHQ�WHVWLQJ�D�WZLVWHG�SDLU�OLQH��PDNH�VXUH�WKDW�WKH�
07'5·V�DOOLJDWRU�FOLSV�DUH�VHFXUHO\�FRQQHFWHG�WR�WKH�WZLVWHG�SDLU�
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If you plan to perform a coaxial cable test:

• Connect the coaxial cable directly to the MTDR Module’s P3 COAX port. 

1RWH� 7KH�VLJQDO�UHIOHFWHG�WR�WKH�07'5�LV�JHQHUDOO\�ZHDN��VR�WKH�TXDOLW\�RI�WKH�FRQQHFWLRQ�
EHWZHHQ�WKH�07'5�DQG�WKH�FRD[�FDEOH�LV�DQ�LPSRUWDQW�IDFWRU�LQ�WHVWLQJ��([DPLQH�WKH�
FRQQHFWRU�IRU�GDPDJH��UXVW��GLUW��RU�ORRVH�ILWWLQJV�EHIRUH�FRQQHFWLQJ�WKH�FDEOH�WR�WKH�
PRGXOH��0DNH�VXUH�WKH�FRQQHFWRU�FROODU�FRQQHFWLQJ�WKH�FDEOH�WR�WKH�PRGXOH��LV�VQXJ�

1RWH� :KHQ�DWWHPSWLQJ�WR�ORFDWH�D�QHDUE\�IDXOW��LW�PD\�KHOS�WR�XVH�D�MXPSHU�FDEOH�WR�HQVXUH�
WKDW�WKH�DUHD�RI�LQWHUHVW�LV�EH\RQG�WKH�07'5·V�EOLQG�VSRW��6HH %OLQG�6SRWV��SDJH �²����
5HPHPEHU�WKH�OHQJWK�RI�WKH�MXPSHU�LV�LQFOXGHG�LQ�WKH�07'5·V�GLVWDQFH�PHDVXUHPHQWV��,I�
\RX�DUH�XVLQJ�D�ORQJ�MXPSHU�FDEOH�WR�FRQQHFW�WR�WKH�07'5��LW�LV�EHVW��EXW�QRW�FULWLFDO��WR�
XVH�D�MXPSHU�FDEOH�ZLWK�WKH�VDPH�LPSHGDQFH�DQG�9R3�DV�WKH�FDEOH�XQGHU�WHVW�

TDR Output Connector Reflection

All waveforms displayed on the MTDR screen begin with a large positive spike. 
This is characteristic of all TDRs and represents the energy reflected by the 
junction of the TDR tester and the cable under test (see below). The width of this 
initial reflection varies in proportion to the selected pulse width and is not 
considered in the waveform analysis, unless a loose connection is indicated. In 
such a case the junction impedance would be abnormally high.

07'5�&DEOH�MXQFWLRQ
UHIOHFWLRQ
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Test Mode Selection Controls

You can use the Select Test button on the right side of the MTDR screen display, 
to bring up a test selection menu. 

The menu offers four testing options, as shown below.

Std Test: In its standard (Std) test mode, the MTDR Module can perform a variety 
of TDR distance and length measurements using either the P1 (twisted-pair) or 
P3 (coaxial) connectors.

Xtalk Test : Sets up the MTDR Module to perform crosstalk (Xtalk) 
measurements using the module’s P1 and P2 signal ports (P1 in transmit mode, 
and P2 in receive mode).

Ifail: This test option sets up the MTDR to perform a timed test, designed to 
detect intermittent problems in a line. In intermittent failure (Ifail) mode, any 
signal reflection (which may indicate a fault) occurring in the return signal, is 
detected and plotted on the MTDR’s waveform display. The captured signal 
reflection persists in the waveform display for the remainder of the test (even after 
the fault disappears). Reflections that persist for the full duration of the test, 
appear as dark deviations in the TDR waveform. Intermittent, non-persisting, faults 
usually appear somewhat lighter in the TDR waveform.

An intermittent failure test can be performed using the module’s P1 port (in 
transmit/receive mode) to test a twisted-pair, P1 and P2 ports (with P1 in transmit 
mode, and P2 in receive mode) for a crosstalk test, or the P3 port for a coaxial 
cable test.
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Test Setup Parameters

The Test Setup Parameters set up the MTDR testing parameters before a TDR test 
is started.

VoP/Cable: Using the correct VoP (velocity of propagation) value is of major 
importance in obtaining accurate measurements. The published VoP for the cable 
under test is often used as a starting point for TDR testing. However, the actual 
VoP of the cable may be different than the published VoP due to a combination of 
factors. These factors are discussed in detail on pages Measuring Velocity of 

Propagation of Twisted-Pair Cable In an Uncontrolled Environment, page 3–6 
and Measuring the Velocity of Propagation of a Coaxial Cable In a Field 

Environment, page 4–5.

1RWH� 6HW�WKH�5[�*DLQ��3XOVH�:LGWK��DQG�5[�)LOWHU�YDOXHV�EHIRUH�WKH�WHVW��DQG�WKHQ�DGMXVW�
WKHP�GXULQJ�WKH�WHVW�WR�SURGXFH�D�7'5�ZDYHIRUP�ZLWK�FOHDUO\�GLVFHUQLEOH�FKDUDFWHULVWLFV�

Pulse Width: This value sets the width of the outgoing TDR pulse. The pulse 
width is important to produce a signal return of sufficient magnitude for the MTDR 
to detect; the wider the pulse width, the greater the output signal energy. Because 
the MTDR generally transmits and receives TDR pulses through the same port (P1 
or P3), a “blind spot” is created ahead to the MTDR equal to the pulse width. This 
can make it difficult to locate a nearby fault or two faults that are close together. A 
fuller explanation of pulse width and the TDR blind spot is provided in Pulse Width 

Settings, page 6–11.

In general, use a narrow pulse width for locating nearby faults because the 
waveform resolution is better and the blind spot is shorter. However, sometimes a 
larger pulse width is helpful even when attempting to locate a nearby fault, when 
the fault is very small and the reflected signal very weak. Remember, when testing 
for a fault at a significant distance, the cable impedance (which attenuates the 
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signal return), and the small signal reflection of a small or partial fault, can make 
the reflected signal difficult to detect. It is important to get as close as possible to 
such a fault, to diminish return signal attenuation.

Start Range and End Range: These settings define an area of interest where 
testing will take place.The testing area is defined in distance or transit time from 
the MTDR. During tests, the MTDR takes between 2000 and 4000 test samples at 
equal intervals between the two points. A waveform graph comprising 400 of the 
samples. The Test Time control/indicator is used to specify the duration of the 
test.

The controls in the Test Setup Parameters area are described in detail in Test Setup 

Controls, page 6–7.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



7HVWLQJ�%DVLFV�³�8VLQJ�WKH�07'5�0RGXOH

:DYHIRUP�&XUVRUV�DQG�&RPSXWDWLRQV

�²�

Waveform Cursors and Computations

The MTDR software supports three cursors for each graphical waveform display, 
as shown below. 

The near-end cursor (labeled A) defines the near-end measurement point. The flag 
at the top of the cursor displays the distance (when feet or meters is selected as 
the unit of measurement) or the transit time (when µSec is selected) form the 
MTDR Module to the A (near-end) cursor. The near-end cursor is used to set a 
starting point for measurements when a specific section of a line or cable is being 
measured. It can be moved back (in distance or transit time) to the 
point-of-interest cursor (labeled B) but can not be moved beyond it. 

The far-end cursor (labeled C) defines the far-end measurement point. The flag at 
the top of the cursor displays the distance or transit time from the MTDR Module 
to the far-end cursor. The far-end cursor is used to set a far-end measurement point 
when a specific section of a line or cable is being measured. It can be moved 
forward (in distance or time) up to the point-of-interest cursor (labeled B) but can 
not be moved ahead of it. 

The point-of-interest cursor (labeled B) can be moved to any point-of-interest in 
the TDR waveform between the near-end and far-end cursors. The point-of-interest 
cursor is used to provide an exact measurement of the distance or transit time 

Distance flags

Signal power level flag
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from the MTDR Module to a selected point. The distance flag at the top of the 
cursor indicates the exact distance or time delay from the MTDR Module to the 
point-of-interest cursor.

The three cursors can be placed on the waveform display by first selecting the icon 
for the desired cursor (either A, B or C) and by then clicking on the waveform or 
any point along the horizontal axis of the screen display where you want the cursor 
to appear. The selected cursor will move to the point in the screen where you click.

When you click on any of the three cursors and then a point in the TDR waveform, 
an amplitude cursor also moves vertically to that point and displays the amplitude 
of the TDR waveform at that point. The amplitude measurement appears in a flag 
at the end of the amplitude cursor, on the left side of the waveform display.

Distance Measurements

The three Distance measurements are automatic measurements of the distances or 
transit time between the three cursors, described above.

The Distance measurements indicate:

A-B: The distance or transit time from the near-end cursor (A) to the 
point-of-interest cursor (B)

B-C: The distance or transit time from the point-of-interest cursor (B) to the 
far-end cursor (C)

A-C: The distance or transit time from the near-end cursor (A) the to the far-end 
cursor (C)

1RWH� 1RWLFH�WKDW�ZKHQ�WKH�FXUVRUV�DUH�PRYHG��WKH�GLVWDQFH�PHDVXUHPHQWV�FKDQJH�
DXWRPDWLFDOO\�
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Performance Parameters

When a cursor is set at any point in the MTDR’s waveform display, three waveform 
parameters are automatically calculated and one of the three parameters appears, 
immediately, in the TDR test result parameters control/indicator.

Tap the combination control/indicator to cycle through the three parameter 
measurements.

The there test parameters are:

• the return loss in decibels (dBRL) at the selected point

• the reflection coefficient (rho) at the selected point

• the effective impedance at the selected point, expressed in Ohms

1RWH� 7KH�LQGLFDWRU�GLVSOD\V�SDUDPHWHUV�IRU�WKH�DFWLYH�FXUVRU��1RUPDOO\�WKH�FXUVRU�ODVW�
VHOHFWHG��HLWKHU�$��%��RU�&���1RWLFH�WKH�YDOXHV�FKDQJH�ZKHQ�WKH�FXUVRU�LV�PRYHG��RU�ZKHQ�
DQRWKHU�FXUVRU�LV�VHOHFWHG�

See Test Result Parameter Display, page 6–21 in Chapter 3 for a fuller explanation 
of these parameter measurements.
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Scaling the Waveform

To scale the TDR waveform, use the waveform scaling controls in the View Results 
area, at the bottom of the MTDR screen display. 

The vertical arrow control offers a choice of waveform scaling functions: 1 dB 
(DB1), 2 dB (DB2), 3 dB (DB3), maximum peak (Max Pk), and maximum to 
maximum (MIMAX). 

When pressed repeatedly, the horizontal arrow button steps through three distance 
measurement options: Feet, Meters, and Sec. The unit of measurement in the 
Start Range, End Range and Distance windows, and the waveform graph change as 
the unit of measurement option is changed. 

The + and - buttons can be used to scale the TDR waveform. A more detailed 
description of these controls is provided in TDR Waveform Display with Cursors, 
page 6–20.
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Basic TDR Test Procedure

The follow procedure is a general setup procedure for performing a TDR test. 
See TDR Test Applications, page 2–16, for more information.

1. Connect the MTDR Module’s ground lug to circuit ground.

2. To connect the MTDR Module to the line or cable, proceed as follows:

• If testing a single twisted-pair line, use a test cable to connect the P1 
jack on the front of the MTDR Module to the twisted-pair.

• If performing a crosstalk test on twisted-pair lines, use two test cables 
to connect the P1 and P2 jacks on the front of the MTDR Module to the 
two twisted-pairs under test.

• If testing a coaxial cable, connect the cable directly to the P3 COAX 
connector on the front of the MTDR Module. 

See Before You Begin, page 2–2 for additional instructions and cautions.

1RWH� ,I�WHVWLQJ�IRU�D�QHDUE\�IDXOW�\RX�PD\�ZDQW�WR�XVH�DQ�DGGLWLRQDO�MXPSHU�FDEOH�WR�PRYH�WKH�
IDXOW�EH\RQG�WKH�WHVWHU·V�EOLQG�VSRW��D�IXQFWLRQ�RI�WKH�WHVWHU·V�SXOVH�ZLGWK���6HH�WKH�
LQIRUPDWLRQ�RQ�%OLQG�6SRWV�RQ�SDJH��²���

3. Tap the Port selection button and:

• select P1 when testing a twisted-pair line

• select P1 and P2 when performing a crosstalk test

• select COAX when testing a coaxial cable

4. Use the VoP / Cable button or arrow controls to select the appropriate 
velocity of propagation (VoP) for the twisted-pair or coaxial cable being 
tested. To call up a list of VoP values for common cables use the VoP control 
and the Cable Database tab in the popup display. The table lists common 
cables from various manufacturers. If the cable in use is not listed in list of 
cables. You can find the cable’s VoP in the data sheet supplied by the cable 
manufacturer. See Velocity of Propagation, page 6–8 for details on the VoP 
control.

1RWH� 7KH�DFWXDO�9R3�RI�D�FDEOH�PD\�YDU\�VLJQLILFDQWO\�IURP�WKH�SXEOLVKHG�9R3��GXH�WR�FDEOH�
DJLQJ��DPELHQW�WHPSHUDWXUH��DQG�KXPLGLW\��,I�WHVWLQJ�D�FDEOH�LQ�DQ�XQFRQWUROOHG�
HQYLURQPHQW��IROORZ�WKH�SURFHGXUH�RQ�SDJH��²��DQG�SDJH��²��WR�GHWHUPLQH�WKH�DFWXDO�
9R3�
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5. Use the Pulse Width arrow controls to select an appropriate pulse width 
(from 5 ns to 5 µs). Begin with a narrow pulse width setting. See Pulse Width 

Settings, page 6–11 for specific factors in selecting a pulse width.

6. Set the receiver gain setting to a low gain setting. The reset default setting is 
0.0 dB.

7. Use the horizontal arrow at the bottom of the screen, to choose the unit of 
measurement used in the test (either feet, meters, or µs). 

8. Set the Start Range (defined as a distance in feet, meters, or µs) to a value 
expected to be less than the point of interest in the line or cable. If no estimate of 
the distance is possible, set the start range to 0.

9. Set the End Range (defined in feet, meters of µs) to a value expected to be 
greater than the point of interest in the line or cable. If no estimate of the 
distance is possible, set the end range to 2000 m, 6562 ft., or 10 µs.

10. Tap the Test Time button to select a test time. If no specific test time is 
desired, select Continuous Real Time from the popup display. The test 
duration will then be determined by the Start and Stop controls.

11. Tap the Filter button and select 0, for no input filter. 

12. Tap the vertical arrow at the bottom of the screen, to choose the type of 
measurement to be made: either 1 dB (DB1), 2 dB (DB2), 3 dB (DB3), maximum 
peak (Max Pk), or maximum to maximum (MIMAX). 

13. Tap the Start button to initiate the test, and allow a few seconds for the TDR 
waveform to appear. The waveform display might appear as shown. 

14. Tap the Stop button to terminate the test and freeze the test results.
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15. Use the – and + controls at the bottom of the MTDR screen display to scale the 
waveform and if needed increase the gain until a the reflected TDR waveform 
fills a substantial part of the MTDR’s waveform display.

16. If the suspected fault does not appear in the waveform display, use the Pulse 

Width arrow control to increase the pulse width and retest the cable until the 
fault appears. See Pulse Width Settings, page 6–11.

1RWH� 5HPHPEHU��WKH�ZDYHIRUP�GLVSOD\�UHVROXWLRQ�FDQ�EH�GHJUDGHG�DV�WKH�SXOVH�ZLGWK�LV�
LQFUHDVHG��

17. If the noise level observed in the TDR waveform is excessive, select filter 1 to 
insert a low-level noise input filter. Select filter 2 to insert a high-level noise 
input filter.

18. See the individual TDR test procedures listed on the next page for additional 
instructions.
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TDR Test Applications

7ZLVWHG�3DLU�&DEOH�0HDVXUHPHQWV

0HDVXUHPHQW 3DJH

&KHFNLQJ�7ZLVWHG�3DLU�&DEOH�7HUPLQDWLRQV �²�

5HIOHFWLRQ�&KDUDFWHULVWLFV �²�

0HDVXULQJ�&DEOH�3HUIRUPDQFH�3DUDPHWHUV �²�

0HDVXULQJ�9HORFLW\�RI�3URSDJDWLRQ�RI�7ZLVWHG�3DLU�&DEOH�,Q�DQ�8QFRQWUROOHG�
(QYLURQPHQW
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$OWHUQDWH�9R3�$GMXVWPHQW�0HWKRG �²�

/RFDWLQJ�DQ�2SHQ�,Q�D�7ZLVWHG�3DLU�/LQH �²�

/RFDWLQJ�D�6KRUW�,Q�D�7ZLVWHG�3DLU�&DEOH �²�

0HDVXULQJ�WKH�'LVWDQFH�7R�WKH�)LUVW�%ULGJHG�7DS �²��

0HDVXULQJ�WKH�/HQJWK�RI�D�/DWHUDO�/LQH �²��

0HDVXULQJ�WKH�'LVWDQFH�%HWZHHQ�7ZR�3RLQWV�LQ�D�7ZLVWHG�3DLU�&DEOH�5XQ �²��

/RFDWLQJ�/RDG�&RLOV �²��

/RFDWLQJ�/LQH�%XLOG�RXW��/%2��&DSDFLWRUV �²��

0HDVXULQJ�WKH�'LVWDQFH�7R�D�:LUH�6SOLFH�,Q�D�7ZLVWHG�3DLU�/LQH �²��

/RFDWLQJ�D�:HW�$UHD �²��

/RFDWLQJ�,QWHUPLWWHQW�3UREOHPV�,Q�D�7ZLVWHG�3DLU�/LQH �²��

/RFDWLQJ�D�&URVVWDON�3RLQW �²��

/RFDWLQJ�6SOLWV�DQG�5HVSOLWV�LQ�D�7ZLVWHG�3DLU�/LQH �²��
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&RD[LDO�&DEOH�0HDVXUHPHQWV

0HDVXUHPHQW 3DJH

&RD[LDO�&DEOH�$QRPDOLHV �²�

0HDVXULQJ�WKH�9HORFLW\�RI�3URSDJDWLRQ�RI�D�&RD[LDO�&DEOH�,Q�D�)LHOG�(QYLURQPHQW �²�

0HDVXULQJ�WKH�/HQJWK�RI�&RD[LDO�&DEOH�8QGHU�)LHOG�&RQGLWLRQV �²�

0HDVXULQJ�WKH�/HQJWK�RI�D�&RD[LDO�&DEOH�6HJPHQW �²�

/RFDWLQJ�D�&RD[LDO�&DEOH�6KRUW �²�

/RFDWLQJ�D�&DEOH�6SOLFH �²��

/RFDWLQJ�D�3RZHU�6SOLWWHU�RU�'LUHFWLRQDO�&RXSOHU �²��

/RFDWLQJ�&RD[LDO�&DEOH�7DSV �²��

/RFDWLQJ�&RD[LDO�&DEOH�7DSV �²��

/RFDWLQJ�,QWHUPLWWHQW�3UREOHPV�,Q�D�&RD[LDO�&DEOH �²��
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Before You Begin

When testing twisted-pair cables, connect the twisted-pair under test to the P1 port 
on the MTDR Module. Tap the Port selection button as needed to select the 
MTDR’s P1 port.

Checking Twisted-Pair Cable Terminations

When testing twisted-pair cables, it is best if the cable is not terminated. In order to 
produce a measurable signal reflection, the MTDR’s output pulse must be reflected 
back from the fault or the far end of the cable, to the module’s receiver. A cable 
termination can absorb the MTDR out pulses so that no signal is returned.

Common Twisted-Pair Ailments

Water is a common source of problems occurring in telephone terminal and 
junction boxes. Any moisture in a junction box will eventually corrode the wiring 
terminals and cable connections.

Water can reach into twisted-pair conductors through pin hole openings in the 
plastic insulation surrounding them. In a multi-pair, air-core cable, the low 
impedance area, caused by the excessive moisture, may be several feet wide. When 
testing such a cable for water problems, the distance measured to the fault may 
differ from pair to pair. This generally, indicates the water has penetrated through 
the wire insulation at different points. Excessive moisture in a cable typically shows 
up as a lowering of line impedance in the affected area.

Wire breaks are caused by a variety of factors, including: falling limbs, excavation 
errors, lightning strikes, etc. and are not always apparent to the naked eye. Wire 
breaks can also occur during installation, if a wire is overstressed.

The constant flexing of the twisted-pairs cables in a harsh environment can 
sometimes break the cable’s twisted-pairs. Modern cables are designed to 
withstand a great deal of punishment but not without limit.
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Reflection Characteristics

A properly terminated twisted-pair cable will absorb nearly all of the TDR pulse 
and so produces almost no reflection on the waveform display (as shown below).

If the cable under test is terminated and the TDR waveform appears like that 
shown above, the cable connections and terminations are OK. If, however, the 
cable termination causes a large reflection, either the line is poorly connected to 
the termination (causing a high impedance) or the termination itself is bad.

Line impedance variations cause signal reflections that appear as both positive- 
and negative-going reflections on the MTDR display, as shown below.

If the cable fault is a complete open or a dead short, the MTDR can only read up to 
that point. The TDR waveform will appear flat after the fault.
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Measuring Cable Performance Parameters

Three performance parameters can be checked at any of the 400 measurement 
points between the MTDR’s measurement start and end points (Set by the Start 

Range and End Range buttons). Upon selecting a cursor and selecting a point in 
the TDR waveform, one of the three performance parameters is displayed on the 
performance parameter control/indicator (see Performance Parameters, 
page 2–11).

Measuring Return Loss

Each point in the TDR waveform represents a measurement of the reflected signal 
energy from a specific point in the line or cable under test. Because the power of 
the transmitted signal is always known, the MTDR can quickly calculate the single 
frequency return loss at any point in the waveform. (See dBRL (return loss), 
page 6–21 for a fuller explanation.)

To determine the return loss at a specific point in the cable run:

1. Follow the test setup procedure described on page 2–13 to setup for the 
measurement.

2. To monitor the return loss at a specific point in a cable run, tap the 
performance parameters button until the dBRL indicator appears. (The 
parameters display cycles between dBRL, rho, and Ohms as the button is 
tapped.) See the return loss parameter is discuss on page 6–21 in chapter 3.

3. Set a cursor (usually the point-of-interest cursor) at the point in the TDR 
waveform you wish to monitor. The he return loss at that point will appear 
automatically in the dBRL window.
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Measuring rho 

Reflection coefficient (or rho) is another measurement of impedance used in 
communications systems. (See Reflection Coefficient (rho), page 6–22 for a fuller 
explanation.)

To determine the reflection coefficient at a specific point in the cable run:

Follow the test setup procedure described on page 2–13 to measure the at a 
specific point in the cable run. The rho parameter is discuss on page 6–21 in 
Chapter 6 MTDR Reference.

1. To monitor the effective impedance at a specific point in a cable run, tap the 
performance parameters button until the rho window appears.

2. Set a cursor (usually the point-of-interest cursor) at the point in the waveform 
you wish to monitor and the reflection coefficient value at that point, will 
appear automatically in the rho window.

Measuring Effective Impedance

1. Follow the test setup procedure described in Basic TDR Test Procedure, 
page 2–13, to setup for the effective impedance measurement. The effective 
impedance parameter is discussed in Test Result Parameter Display, 
page 6–21.

2. To monitor the effective impedance at a specific point in a cable run, tap the 
performance parameters button until the Ohms indicator appears.

3. Set a cursor (usually the point-of-interest cursor) at the point in the TDR 
waveform you wish to monitor. The effective impedance at that point will 
appear automatically in the Ohms window.
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Measuring Velocity of Propagation of Twisted-Pair 
Cable In an Uncontrolled Environment

Variations in the velocity of propagation (VoP) for a specific cable type are common. 
Factors such as environment, age, and manufacturer can affect a cable’s VoP.

The difference between a cable’s published VoP and the actual VoP in the field can 
cause inaccuracies in TDR distance measurements. Therefore, it may be necessary 
to determine a cable’s actual VoP in the field environment when accurate distance 
measurements are needed.

To determine the actual VoP of a cable of known length:

1. Use the MTDR to perform a cable length measurement on the cable. Use the 
published VoP and a field environment. Note the cable’s measured length. 

2. Compare the cable’s length measurement and the cable’s known length. If the 
measured and actual length disagree, change the MTDR’s VoP value and 
retest, repeatedly, changing the VoP value each time, until the cable’s 
measured length and actual length agree.

3. Use the corrected VoP value when making TDR measurements on cables of 
the same type in the field environment (assuming the environmental 
conditions are the same). 

To determine the actual VoP of a cable of unknown length:

1. Find a cable with a known length and of the same cable type as the cable to be 
tested. This cable will serve as a standard for adjusting VoP. Be sure to use a 
cable of at least 100 feet (33 meters) in length. Using a longer cable will 
improve measurement accuracy.

2. Initiate a TDR test to measure the length of the cable being used as a 
measurement standard. Use the published VoP, and the same ambient 
environment as will be experienced by the cable of unknown length, in the 
field. Note the cable’s length measurement reading. 

3. Compare the length measurement and the cable’s known length. If the 
measured and actual length disagree, change the VoP value in the MTDR’s 
screen display and repeat the test, until the length measurement and known 
(actual) lengths agree. 

4. Initiate a TDR test on the cable of unknown length. Use the corrected VoP 
value obtained from the cable standard (described above) instead of the 
published VoP. 
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Alternate VoP Adjustment Method

When trying to locate a fault in a cable of unknown length, a common method of 
reducing VoP error experimentally, involves testing the cable from both ends.

In this method:

1. First, determine the path of the cable under test and measure its length 
manually, using a measuring tape or measuring wheel. 

2. On the MTDR screen display, set the VoP/Cable setting to the manufacturer’s 
published VoP.

3. Test the cable from one end and record the distance to the fault.

4. Test the cable from the other end and record the distance to the fault. 

5. Add the two distance measurements together, If the sum of the two distances 
(to the faults) is exactly equal to the cable’s measured length, the distances to 
the fault are correct. However, if the sum of the measurement readings is 
more than the cable’s measured length, the VoP/Cable setting is set to high 
and must be reduce. If the sum of the measurement readings is less than the 
cable’s measured length, the VoP/Cable setting is to low and must be 
increased.

1RWH� <RX�VKRXOG�DOVR�FRQVLGHU�WKH�SRVVLELOLW\�WKDW�WKHUH�LV�PRUH�WKDQ�RQH�IDXOW�LQ�WKH�OLQH�

• You can determine the correct VoP experimentally by adjusting the MTDR’s 
VoP/Cable setting on the MTDR, and retesting (repeat steps 3 thru 5) until the 
sum of the two distances exactly equals the measured cable length.

• You can also determine the correct VoP mathematically, by dividing the cable’s 
actual length by the sum of the two measurement readings. This calculation 
produces a correction factor. The VoP can then be adjusted by multiplying it 
by the correction factor to produce a corrected VoP. Each of the two distance 
readings (to the fault) and by the cable’s total length reading (as appearing in the 
MTDR screen display) can also be multiplied by the correction factor to 
determine the actual distances.
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Locating an Open In a Twisted-Pair Line

To locate an open in a twisted-pair line:

1. Follow the test procedure described in Basic TDR Test Procedure, page 2–13, 
and observe the following:

The TDR waveform might appear like that shown below.

A reflection with a positive-going polarity can indicate: an open, a loose or 
corroded connection, a high impedance fault, or the unterminated end of the 
cable. The TDR waveform will appear flat after a complete open.

2. To measure the distance to the open, set the B (POI) cursor at the start of the 
positive-going discontinuity in the TDR waveform. The distance will appear in 
the distance flag at the top of the cursor.

Partial opens produce relatively smaller positive-going discontinuities.

1RWH� :KHQ�DWWHPSWLQJ�WR�ORFDWH�VPDOO�IDXOWV�VXFK�DV�SDUWLDO�RSHQV��SDUWLDO�VKRUWV��RU�ZHW�
VSOLFHV��LW�LV�EHVW�WR�JHW�DV�FORVH�DV�SRVVLEOH�WR�WKH�IDXOW�ZKLOH�NHHSLQJ�WKH�SXOVH�ZLGWK�
�DQG�WKHUHIRUH�WKH�WHVWHU·V�EOLQG�VSRW��LQ�PLQG�

/RFDWLRQ�RI�RSHQ�RU�KLJK�
LPSHGDQFH

)ODW�UHVSRQVH�IROORZLQJ�
WKH�RSHQ
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Locating a Short In a Twisted-Pair Cable

A short with little or no resistance is often referred to as a dead or solid short. 
Partial or low resistance shorts generally have a resistance of less than 1000 Ohms. 
The MTDR will work well in locating both types of shorts, provided there are no 
load coils between the tester and the short.

Both solid and partial shorts produce a downward deflection in the TDR 
waveform. The size of the deflection depends on the severity of the fault. The 
lower the resistance, the larger downward spike in the TDR waveform will appear. 
Partial shorts that approach 1000 Ohms are the most difficult to detect.

To locate a short in a twisted-pair cable:

1. Follow the test procedure described on page 2–13, and observe the following:

The TDR waveform might appear like those shown below.

A downward deflection in the TDR waveform can indicate a solid or partial 
short, or some other cause of low impedance.

2. Set the B (POI) cursor at the start of the negative going discontinuity in the 
TDR waveform to measure its distance. The distance will appear in the 
distance flag at the top of the cursor.

'LVWDQFH�WR�VKRUW

6ROLG�VKRUW
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Measuring the Distance To the First Bridged Tap

In residential and many commercial applications, bridged taps are a common way 
of supplying analog service form a single twisted-pair line to two or more 
telephones. However, bridged taps are fundamentally incompatible with digital 
service and are becoming an increasing problem as digital service gradually 
replaces analog service.

Some important facts about bridged taps worth noting are:

• A bridged tap is the point where a lateral connects to a twisted-pair line. 

• A lateral is a twisted-pair line extending from a bridged tap on the main 
line (usually toward a subscriber). Lateral lines are frequently mistakenly 
referred to as bridged taps.

In analog service, a fault in a lateral extending from a main distribution cable can 
effect the quality of service in the trunk. When a twisted-pair line is being 
converted from analog to digital service, it is vital to first remove all bridged taps 
from the signal line. If this is not done, digital signals will travel down the 
unlocated lateral or laterals and reflect back into the data stream as signal noise. 
The resulting digital echoes can effectively render the data useless.

Locating bridged taps in a telephone system is one of the most common and 
sometimes difficult applications for an MTDR. In testing for bridged taps, it is 
important to remember that the MTDR will test through a bridged tap and display 
any discontinuities arising from sources on the far side of the bridged tap. These 
other sources can include other bridged taps and their associated laterals, shorts, 
opens, etc. When the relative length of the line and connected laterals is unknown, 
interpreting the TDR waveform display can be difficult. Wherever possible, consult 
local plant records to clarify the line layout, before attempting to interparty the 
TDR waveform display.

The impedance at the bridged tap drops to one half of the previous impedance, 
since two conductors carry the TDR signal after the bridged tap, rather than just 
one. This produces the negative going TDR reflection.
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1. To measure the distance from the MTDR Module to the first bridged tap follow 
the test procedure described on page 2–13, and observe the following:

The TDR waveform might appear like that shown below.

The impedance of the cable after the bridged tap is one-half that of the normal 
cable impedance. The bridged tap is, therefore, marked by a negative or 
downward reflection

The TDR waveform anomaly associated with a bridged tap has three basic 
elements. The first is a dip in the TDR waveform where the bridged tap is 
located. After the dip, the response curve slants diagonally upward in a 
straight line. This is the lateral’s reflection. The third element of the anomaly is 
a slight rise in the TDR waveform, marking the end of the lateral.

2. Set the B (POI) cursor at the start of the negative or downward dip (the start 
of the bridged tap) in the TDR waveform to measure the distance. The 
distance will appear in the distance flag at the top of the cursor.

The unfortunate problem with laterals is, where you find one, there are often more. 
The reflections from them ends of multiple laterals effects the TDR waveform and 
can make waveform interpretation very difficult beyond the bridge tap.

The more laterals there are, the harder it becomes to interpret the TDR waveform. 
Therefore, the easiest way to troubleshoot the problem is to locate the first bridge 
tap and remove its lateral line, Then reconnect the MTDR to the line continuation, 
locate the next bridge tap, and remove its lateral line. Repeat this procedure until 
all of the lateral lines have been removed.

'LVWDQFH�WR�EULGJHG�WDS

%ULGJHG�WDS�ORFDWHG�DW�
VWDUW�RI�QHJDWLYH�UHIOHFWLRQ

07'5�FDEOH�FRQQHFWLRQ
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Measuring the Length of a Lateral Line

The end of a twisted-pair lateral is generally marked by a positive-going reflection 
after the bridged tap (which is marked by a negative-going reflection). However, 
remember that the MTDR will test through a bridged tap and display any 
discontinuities arising from sources on the far side of the bridged tap. These other 
sources can include other bridged taps and their associated laterals, shorts, opens, 
etc. When the relative length of the line and connected laterals is unknown, 
interpreting the TDR waveform display can be difficult. Wherever possible, consult 
local plant records to clarify the line layout, before attempting to interpret the TDR 
waveform display.

In a case where the length of the lateral is longer than the length of the line 
continuation, the reflection wave from the end of the line will appear before the 
reflection wave from the end of the lateral. In such a case, the second discontinuity 
after the bridged tap in might represent the end of the lateral.

This test displays both the distance to and the length of a lateral, extending from a 
twisted-pair line. The length of the lateral is the equal to the distance to a 
positive-going reflection following the bridged tap (marking the end of the lateral) 
minus the distance to the negative-going discontinuity (marking the bridged tap 
itself).

1. Follow the test procedure described on page 2–13, and observe the following:

The TDR waveform might appear like that shown below.
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2. Set the A (NE) cursor at the beginning of the negative-going discontinuity 
marking the bridged tap and start of the lateral.

3. At the bridged tap, the response curve drops and then slants diagonally 
upward in a straight line. The lateral extends from the start of the drop in the 
curve to the end of the ascending straight line area, that immediately follows. 
Set the B (POI) cursor at the end of the ascending straight line area. This 
marks the end of the lateral. 

4. The length of the lateral will appear as the A-B measurement in the Distance 
display.
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Measuring the Distance Between Two Points in a 
Twisted-Pair Cable Run

This test measures the distance between any two points (discontinuities) in a 
twisted-pair cable run. The distance measurements are generally made between 
discontinuities marking line fault conditions and cable ends.

1. Follow the test procedure described on page 2–13, and observe the display. 
The TDR waveform might appear like that shown below.

2. Set the A (near-end, or NE) cursor at the first point in the TDR waveform (the 
measurement start point).

3. Set the C (far-end, or FE) cursor at the second point (the measurement end 
point). 

4. The distance between the two points will appear as the A-C measurement in 
the Distance display.

1RWH� 7KH�$�DQG�%�RU�%�DQG�&�FXUVRUV�FDQ�DOVR�EH�XVHG�ZLWK�WKH�GLVWDQFH�DSSHDULQJ�DV�$�%�RU�
%�&�PHDVXUHPHQW�LQ�'LVWDQFH�GLVSOD\�

&DOFXODWHG�FXUVRU�
GLVWDQFH�PHDVXUHPHQWV

&XUVRU�PHDVXUHPHQW�
SRLQWV
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Locating Load Coils

Load coils are induction devices employed in local loops that exceed 18,000 ft, or 
5,500 meters in length. These coils are typically either 66 mH or 88 mH inductors 
that compensate for signal loss caused by wire capacitance and boost signal 
frequencies in the voice frequency band (300 to 3000 Hz). In the USA, the first load 
coil is located about 3,000 ft (or 915 m) from the office. Other load coils spaced at 
3,000 ft (915 m) or 6,000 ft (1830 m) intervals beyond the first. Sometimes the load 
coil is omitted in the final 10,000 feet to the subscriber. There is no international 
standard for load coil spacing and so the distances may vary in other systems.

In long subscriber loops carrying POTS service and equipped with load coils, 
missing load coils can cause complains of high-frequency voice attenuation or 
problems dialing with touch-tone phone.

Loaded analog systems must be upgraded to support a digit service such as ISDN, 
HDSL or ADSL. The upgrade process typically involves removing lateral lines, LBO 
capacitors, and load coils. To remove the load coils, you must first locate them 
using plant records and the procedure described below. A load coil can sometimes 
be hard to distinguish from an open at the far end of the line if you don’t know 
what you are looking for. Remember that the first load coil about 3,000 ft (or 
915 m) from the office and other load coils spaced at 3,000 ft (915 m) or 6,000 ft 
(1830 m) intervals beyond the first.

1. To locate the load coils, follow the test procedure described on page 2–13, and 
observe the waveform.

A load coil causes a high impedance upward reflection, similar to a complete 
open. However, load coils generally produce a waveform deviation with a 
more rounded appearance than an open and the upward bump in the 
waveform is generally broader. The baseline after the bump angles upward 
slightly and runs below the level of the waveform baseline ahead of the coil. 
The MTDR can not test past a load coil, so the signal response after the load 
coil will appear relatively flat.

1RWH� /RDG�FRLOV�ZLOO�QRW�DOZD\V�DSSHDU�WKH�VDPH��7KLV�YDULHV�GHSHQGLQJ�RQ�KRZ�IDU�\RX�DUH�
IURP�WKH�FRLO��,I�\RX�DUH�FORVH�WR�D�FRLO��OHVV�WKDQ�����IW��DQG�DUH�XVLQJ�D�PHGLXP�SXOVH�
ZLGWK��WKH�ORDG�FRLO�PD\�DSSHDU�DV�D�FRPSOHWH�RSHQ��$W�JUHDWHU�GLVWDQFHV��D�ORDG�FRLO·V�
UHIOHFWLRQ�ZLOO�ORRN�OLNH�DQ�RSHQ�EXW�ZLWK�PRUH�URXQGHG�HGJHV��$OVR��WKH�EDVHOLQH�RI�WKH�
7'5�ZDYHIRUP�DV�LW�DSSURDFKHV�D�ORDG�FRLO�LV�JHQHUDOO\�ORZHU�WKDQ�WKH�ZDYHIRUP�EDVHOLQH�
DSSURDFKLQJ�DQ�RSHQ�
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2. Set the B (POI) cursor at the beginning of the upward reflection in the TDR 
waveform and measure the distance form the MTDR Module to that point. The 
distance will appear in the distance flag at the top of the B (POI) cursor.

3. Once you have located the first load coil, remove it, and restart the test. The 
next load coil should be 3,000 ft (914 m) or 6,000 ft (1829 m) beyond the first.

1RWH� ,Q�JHQHUDO��WKH�07'5�0RGXOH�FDQ�QRW�WHVW�SDVW�D�ORDG�FRLO��VR�WKH�7'5�VLJQDO�UHVSRQVH�
DIWHU�WKH�ORDG�FRLO�ZLOO�DSSHDU�IODW��+RZHYHU��D�VSHFLDO�VHWXS�FDQ�EH�XVHG�WR�WHVW�SDVW�ORDG�
FRLOV�DQG�ORFDWH�VPDOO�SUREOHPV�LQ�WKH�OLQH�EH\RQG�FRLOV��,Q�WKLV�VHWXS��WKH�HQGV�RI�WKH�
WZLVWHG�ZLUH�SDLU�XQGHU�WHVW�DUH�WZLVWHG�WRJHWKHU�DQG�DUH�WKHQ�FRQQHFWHG�WR�D�RQH�RI�WKH�
WZR�07'5�WHVW�OHDGV��$�VLPLODUO\�ORDGHG�WZLVWHG�SDLU��XVXDOO\�IURP�WKH�VDPH�FDEOH�
EXQGOH��DUH�WKHQ�WZLVWHG�WRJHWKHU�DQG�FRQQHFWHG�WR�WKH�RWKHU�07'5�WHVW�OHDG��7KLV�VHWXS�
QXOOLILHV�DQ\�ORDG�FRLOV�LQ�WKH�OLQH�DQG�DOORZV�WKH�07'5�WR�VHH�WKURXJK�WKH�FRLOV��7KLV�WHVW�
FRQILJXUDWLRQ�FDQ�EH�XVHG�ORFDWH�VPDOO�SUREOHPV�EH\RQG�RQH�RU�PRUH�ORDG�FRLOV�LQ�D�OLQH�
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Locating Line Build-out (LBO) Capacitors

As previously described, load coils are used in long twisted-pair cable runs 
carrying POTS service. They compensate for signal loss caused by wire 
capacitance and boost signal frequencies in the voice frequency band (300 to 3000 
Hz). The load coils are spaced at equal distances (typically at 3,000 ft (915 m) or 
6,000 ft (1830 m) intervals between the central office and a subscriber residence. 

However, cable sections can not can not always be exactly 3,000 ft (915 m) or 
6,000 ft (1830 m) long. This can lead to an imbalance between line capacitance and 
the inductance of the installed load coils.

Line build-out (LBO) capacitors can be installed at the end of short cable sections, 
when the distance between the installed load coils is less than the nominal 3,000 ft 
(915 m) or 6,000 ft (1830 m) line length. An LBO capacitor adds capacitance to the 
line and makes it appear electrically longer that it actually is. When added to the 
end of a short line section, the combined LBO capacitor and line section 
capacitance should balance out the inductance of the installed load coil. 

1. To locate a line build-out coil, follow the test procedure described in Basic 

TDR Test Procedure, page 2–13, and observe the waveform.

A line build capacitor causes a low impedance downward reflection, similar to 
a short, followed by a smaller positive reflection.

2. Set the B (POI) cursor at the beginning of the downward reflection in the TDR 
waveform and measure the distance to that point. The distance will appear in 
the distance flag at the top of the B (POI) cursor.
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Measuring the Distance To a Wire Splice In a 
Twisted-Pair Line

This test can be used to locate a degraded wire splice in a twisted-pair line. However, 
the reflection caused by a well made wire splice is extremely small and generally 
impossible to detect. The amount of signal reflection varies produced by a degraded 
wire splice varies with the junction impedance.

1. Follow the test procedure described in Basic TDR Test Procedure, page 2–13, 
but set receiver gain (Rx Gain) to its highest setting, and observe the 
waveform.

A reflection with a positive-going polarity can indicate an open, the 
unterminated end of the line, or a high impedance fault (typical of a degraded 
wire splice). The reflection caused by a wire splice is often smaller than the 
reflection from the unterminated end of the wire. The visibility of the splice 
will depend on the quality of the splice, the distance to the splice, the MTDR 
pulse width, receiver gain, and waveform scaling.

1RWH� ,I�WKH�VSOLFH�LV�FRPSOHWHO\�RSHQ��LW�PD\�EH�PLVWDNHQ�IRU�WKH�IDU�HQG�RI�WKH�OLQH��.QRZLQJ�
WKH�WRWDO�OHQJWK�RI�WKH�OLQH��FDQ�KHOS�WR�FODULI\�VXFK�D�WKH�UHDGLQJ��<RX�FDQ�DOVR�WHVW�WKH�
OLQH�IURP�ERWK�HQGV�

2. Set the B (POI) cursor at the start of the waveform discontinuity caused by 
the degraded splice, and measure the distance. The distance will appear in the 
distance flag at the top of the cursor.
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Locating a Wet Area

Water can reach twisted-pair conductors through pinhole openings in the 
insulation around them. Many twisted-pair faults are caused by moisture. 
Intermittent noise problems are sometimes the first symptom of a water problem 
in the line. The noise is caused by a tiny current leak from tip (A) to ring (B). The 
problem may appear as a high resistance fault when checked with an ohmmeter. If 
the problem is allowed to persist, dial tone will eventually be lost.

Water problems often show up as a lowering of line impedance in the affected area. 
To detect such a fault with the MTDR get as close as possible to the fault. Note that 
distance measurements made through the water may be erroneous due to the 
change to the cable’s VoP.

When water is present, it is not uncommon to find voltage on inactive 
twisted-pairs. The voltage generally comes from other active pairs in the cable. In a 
multi-pair, air-core cable, the low impedance area caused by the moisture, may be 
several feet wide. When testing such a cable for water problems, the distance 
readings may differ from pair to pair. This generally, indicates the water has 
penetrated through the wire insulation at different spots.

1. Follow the test procedure described on page 2–13, and observe the waveform.

The TDR waveform anomaly associated with a wet area is very similar to that 
caused by a bridged tap. The waveform anomaly caused by a wet area also has 
three basic elements. The first is a dip in the TDR waveform where the water 
begins. After the dip, the response curve usually curves upward slightly in the 
wet area (a lateral produces a straight diagonal line). This area might also 
appear noisy for a wet area. What appears to be noise is actually impedance 
irregularities in the wet area. The third element of the anomaly is a slight rise 
in the TDR waveform at the end of the wet area.

2. Set the B (POI) cursor at the start of the dip marking the beginning of the wet 
area, and measure the distance. The distance will appear in the distance flag at 
the top of the cursor.

3. Test a sufficient number of wire pairs in the cable to be certain that you know 
the full extent of the problem.

Once the location and extent of the water problem is known, it is important to 
locate where the water actually entered the cable. The break in the cable sheath 
will not necessarily be within the low impedance area where the water is found. If 
the hole in the cable sheath is at a high point in the cable run, the water will usually 
migrate to a lower point. If the break in the cable’s sheath is not repaired, the 
problem will most likely reoccur.
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Locating Intermittent Problems 
In a Twisted-Pair Line

Intermittent faults are typically caused by a high impedance series fault or an 
intermittent connection and are often reported as noisy sizzling static or a loss of 
dial tone. However, intermittent problems come and go with changes in the cable’s 
ambient environment and can be difficult to locate.

Using the MTDR’s intermittent failure (Ifail) mode, a line’s TDR response can be 
monitored over an extended period of time. This allows the intermittent conditions 
to be captured and recorded on the MTDR’s waveform display.

1. If attempting to find an intermittent fault in a single twisted-pair line, connect 
the twisted-pair under test to the P1 port on the MTDR Module. Then, tap the 
Port selection button to select the P1 port. 

2. If attempting to find an intermittent crosstalk problem, connect the two 
twisted-pair in question to the P1 and P2 ports on the MTDR Module. Tap the 
Port selection button to select the P1 and P2 ports.

3. Tap the Select Test button to call up the “Select a test” display and select the 
intermittent failure (Ifail) test mode.

4. Tap the Test Time button and choose a test duration. For locating 
intermittent faults, the Continuous Real Time option is usually selected.

5. Allow sufficient time for the intermittent fault to appear in the TDR waveform 
display.

6. Set the B (POI) cursor at the intermittent reflection in the TDR waveform 
display. An intermittent fault usually produces a light reflection in the TDR 
waveform. Use the distance flag at the top of the cursor to measure the 
distance.
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Locating a Crosstalk Point

Crosstalk usually involves a signal leak from one twisted-pair to and another 
twisted-pair in the same binder group. In the crosstalk test, the MTDR sends a test 
signal down one of the two twisted-pair under test, via the P1 port. It then 
monitors the signal returning from the second twisted-pair via the MTDR’s P2 port.

1. Use jumper cables to connect the two twisted-pairs under test to the P1 and 

P2 ports on the MTDR Module.

2. Tap the Port selection button to select the P1 and P2 ports.

3. Follow the test procedure described on Basic TDR Test Procedure, page 2–13, 
and observe the following

The TDR waveform might appear like that shown below.

Crosstalk appears as an upward reflection, similar to an open, but generally 
with a much lower amplitude than the transmitted signal.

4. Set the B (POI) cursor at the start of upward reflection in the TDR waveform 
and measure the distance form the MTDR Module to that point. The distance 
to the crosstalk point will appear in the distance flag at the top of the cursor.
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Locating Splits and Resplits in a Twisted-Pair Line

Twisted-pair wiring is designed to minimize the coupling of external signals into an 
unshielded line. In a multi-pair cable, twisted-pairs are twisted at different rates to 
cancel out signals leaking from other twisted-pairs, reducing crosstalk, and 
improving the signal isolation between pairs.

A wiring split exists when a wire in one twisted-pair is mistakenly spliced to a 
wire in a second twisted-pair. This usually causes an unacceptable amount of 
crosstalk on the line. A resplit (or corrected split) occurs when a split is only 
partially corrected by the rematching of the split twisted-pairs at a point further 
down the line. Such a correction usually lessens (but does not eliminate) the 
crosstalk problem. Most importantly, a resplit does not correct the actual problem 
(the split) and leaves a section of the twisted-pair line vulnerable to signal 
interference.

High-speed digital service is particularly sensitive to any form of noise on the line. 
So when a subscriber line is being upgraded for digital service, the presence of a 
split and resplit in the line, will likely cause transmission problems.

Locating Splits and Resplits In Standard Test Mode

Splits and resplits can be located in Standard (Std) test mode.

1. Select the Standard (Std) test mode and tap the Port selection button as 
needed to select the MTDR’s P1 port.

2. Follow the test procedure described in Basic TDR Test Procedure, page 2–13, 
and observe the waveform.

In standard test mode (using port P1) a wire split appears as a small 
positive-going bump in the TDR waveform, since there is a slightly higher 
impedance. The waveform deflection caused by the resplit appears as a slight 
dip in the TDR waveform after the split (the bump). This is due to the lessened 
impedance of the rejoined twisted-pair.

ResplitSplit

of cable run vulnerable
to crosstalk

non-isolated section

Pair 1

Pair 2

Pair 1

Pair 2
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Locating Splits and Resplits In Crosstalk Mode

The MTDR is more effective in locating splits and resplits, when used in crosstalk 
(Xtalk) test mode. In this mode, the MTDR sends a test signal down one of the two 
twisted-pair under test, via the P1 port. It then monitors the signal returning form 
the second twisted-pair via the MTDR’s P2 port. In this test, pairs of twisted-pair 
lines are tested for waveform deflections representing crosstalk and the 
twisted-pair split and resplit points.

1. Select the crosstalk (Xtalk) test mode and tap the Port selection button as 
needed to select the MTDR’s P1 and P2 ports.

2. Follow the test procedure described in Basic TDR Test Procedure, page 2–13, 
and observe the waveform.

The TDR waveform will appear flat except at the points where the split and 
resplit occur. In this test, a split appears as a negative-going dip in the TDR 
waveform, indicating an area of lower impedance between the pairs. The 
waveform deflection caused by the resplit looks like a small bump in the TDR 
waveform after the dip. This represents the point where the two twisted-pairs 
are isolated once again.

3. Set a cursor at the start of the deflections in the TDR waveform and measure 
the distances form the MTDR Module to those points. The distances 
measurements appear in the distance flag at the top of the cursor.
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Before You Begin

When testing a coaxial cable, connect the coaxial cable under test to the P3 port 
on the MTDR Module. Tap the Port selection button to select the P3 (coaxial) 
port.

When measurement accuracy is critical, perform one of the two VoP adjustment 
procedure on page 4–5, before attempting to measure the length of a cable and use 
the corrected VoP value for a more accurate measurement.

Common Coaxial Cable Ailments

Corrosion is a major problem in coaxial cable based networks. Corrosion 
problems most often occur at the cable connectors and at cable splices. Corrosion 
problems eventually lead to high impedance connections and often manifest as 
high levels of signal noise and snowy reception. 

In a solid core coaxial cable, moisture cannot migrate inside the cable, so any 
moisture problem is limited to a single point (usually at a connector). In air core or 
pulp filled cables, moisture can migrate and become a problem.

Cable breaks are another source of signal disruption and can be quickly located 
using the MTDR. Unrecorded cable splices can complicate the fault location. In a 
case where the unrecorded splice is the source of the problem, a TDR is vital in 
quickly locating the splice with a minimum of service disruption.
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Coaxial Cable Anomalies

A properly terminated cable will absorb all of the energy in the TDR pulse and will 
thus product almost no reflection on the MTDR’s waveform display (as shown 
below).

In a cable run comprising of several cable segments, a 1 dB insertion loss is typical 
for coaxial connectors and produces a reflection with a positive going reflection 
like those shown below.

Cable shorts appear as negative-going reflections of varying magnitude.

/RFDWLRQ�RI�FDEOH�FRQQHFWRUV

3DUWLDO�VKRUW
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A reflection with a positive-going polarity can indicate an open or high impedance 
fault. If the termination causes a substantial reflection at a connector location, 
either the cable connection is loose, corroded, or damaged, or the cable 
termination is bad. If the cable fault is a complete open, no additional reflections 
will be present in the TDR waveform after the open (the TDR waveform will be 
flat).

/RFDWLRQ�RI�RSHQ
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Measuring the Velocity of Propagation of a Coaxial 
Cable In a Field Environment

Variations in the velocity of propagation (VoP) in any specific type of cable are not 
uncommon and can vary from one manufacturing run to another and from one 
manufacturer to another. In new cables, the VoP can vary by as much 3%. Short term 
changes to the VoP of a cable can be caused by changes in ambient temperature 
and humidity. The VoP of a cable can change with temperature by as much as 1% 
for every 10° C from room temperature. Cable aging can also cause long term 
changes to the VoP. 

The resulting difference between the published VoP and the actual VoP (under field 
conditions) can result in a corresponding inaccuracy in the TDR distance 
measurements. 

To ensure the accuracy of the cable length measurement, a cable of known length 
and of the same cable type as the cable being tested, can be used as a measurement 
standard. The standard cable must be tested under the same environmental 
conditions as experienced by those cables to be tested. When the standard cable is 
tested, its MTDR length measurement and its known length can then be compared. 
If the MTDR length measurement and the cable’s actual length disagree, the 
MTDR’s VoP value is changed, until the measured length and actual length agree. 
The corrected VoP value represents the corrections needed to adjust for 
environmental conditions and is used in measuring the length of the similar cables 
(of the same cable type) in the field.

When using a cable of known length as a measurement standard, be sure to use a 
cable of at least 100 feet (33 meters) in length. Using a longer cable will improve 
measurement accuracy.

To measure the VoP of a cable of known length under environmental conditions, 
follow the test procedure described in Basic TDR Test Procedure, page 2–13, and 
observe the following:

• Measure the length of the cable, using the published VoP. Note the cable’s 
length measurement on the MTDR’s display. 

• Compare the cable’s length measurement and the cable’s known length. If the 
measured and actual length disagree, change the VoP value in the MTDR’s and 
retest, until the measured and actual lengths agree. 

• Use the corrected VoP value when making TDR measurements in the field 
environment. 
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To determine the VoP of a cable in a field environment using a using a standard 

cable, follow the test procedure described in Basic TDR Test Procedure, 
page 2–13, and do the following:

1. Use the MTDR to measure the length of the cable being used as a 
measurement standard. Use the published VoP and in the same field 
environment as the cables to be tested. Note the cable’s length measurement 
on the MTDR’s display. 

2. Compare the cable’s length measurement and the cable’s known length. If the 
measured and actual length disagree, change the VoP value in the MTDR’s 
screen display and retest, until the measured and actual lengths agree. 

Use the corrected VoP value when making TDR measurements on cables of the 
same type in the same field environment.
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Measuring the Length of Coaxial Cable Under Field 
Conditions

The difference between the published VoP and the actual VoP in the field can cause 
inaccuracies in the TDR distance measurements. Follow the VoP adjustment 
procedure, previously described, before making the distance measurement and use 
the corrected VoP value to measure to more accurately measure the cable’s length.

1. To measure the length of a cable in a field environment, follow the test 
procedure described on page 2–13, and observe the display. The waveform 
might appear like that shown below.

2. Set the B (POI) cursor at the second discontinuity in the TDR waveform and 
measure the distance between the MTDR Module and the discontinuity. The 
distance will appear in the distance flag at the top of the cursor.

/HQJWK�RI�FDEOH
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Measuring the Length of a Coaxial Cable Segment

Use this test to measure the length of a specific cable segment (or any two points) 
in a coaxial cable run.

1. Follow the test procedure described in Basic TDR Test Procedure, page 2–13, 
and observe the display. The waveform might appear like that shown below.

The ends of each length of coaxial cable are marked positive going reflections 
caused by the insertion loss of the cable connectors.

2. Set the A (near-end) cursor at the discontinuity marking the start of the cable 
segment of interest, and measure the distance between the distance form the 
MTDR Module to the segment. The distance will appear in the distance flag at 
the top of the cursor. 

3. Set the B (POI) cursor at the discontinuity marking the end of the cable 
segment. The distance will appear in the distance flag at the top of the cursor. 

4. The MTDR automatically calculates the distance between the two points and 
displays the distance in the A-B results field.
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Locating a Coaxial Cable Short

The following test procedures may be used to find the distance to a coaxial cable 
short. Follow the VoP adjustment procedure, previously described, before 
attempting to measure the distance to a short. Use the corrected VoP value for a 
more accurate distance measurement.

1. Follow the test procedure described in Basic TDR Test Procedure, page 2–13, 
and observe the following:

The TDR waveform might appear like that shown below.

A reflection with a downward negative-going polarity can indicate an short, a 
partial short, or low impedance area. 

2. Set the B (POI) cursor at the start of the negative-going reflection in the TDR 
waveform to measure the distance between the distance form the MTDR 
Module and the discontinuity. The distance will appear in the distance flag at 
the top of the cursor.

'LVWDQFH�WR�VKRUW

6KRUW
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Locating a Cable Splice

This test can be used to locate cable splices in a coaxial cable and determine their 
condition.

1RWH� 7KH�DPRXQW�RI�VLJQDO�UHIOHFWLRQ�IURP�D�FDEOH�VSOLFH�LV�LQYHUVHO\�SURSRUWLRQDO�WR�WKH�TXDOLW\�
RI�WKH�VSOLFH��$�ZHOO�GRQH�VSOLFH�ZLWK�D�VLJQDO�ORVV�RI�OHVV�WKDQ��G%��FDQ�EH�YHU\�GLIILFXOW�
WR�GHWHFW��HVSHFLDOO\�IURP�D�VLJQLILFDQW�GLVWDQFH��$�GHJUDGHG�VSOLFH�SURGXFHV�DQ�LQFUHDVHG�
UHIOHFWLRQ�

1. Follow the test procedure described in Basic TDR Test Procedure, page 2–13, 
and observe the waveform.

A reflection with a positive-going polarity can indicate an open, a high 
impedance fault, the unterminated end of the line or, in this case, a cable 
splice. Remember, the reflection caused by a splice is often quite small, 
compared to the reflection from the unterminated end of the cable. The 
visibility of the splice in the TDR waveform will depend on the distance to the 
splice, the quality of the splice, the MTDR pulse width, receiver gain, and 
waveform scaling.

2. Set the B (POI) cursor at the start of the small positive-going reflection in the 
TDR waveform caused by the splice, and measure the distance. The distance 
will appear in the distance flag at the top of the cursor.
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Locating a Power Splitter or Directional Coupler

This test can be used to measure the distance to a power splitter or directional 
coupler at the far end of a coaxial cable.

The impedance at a power splitter or directional coupler drops due to the single 
input line and multiple output lines. The components insertion loss and 
negative-going reflection (caused by the reduced impedance) may combine to 
produce a small S-shaped reflection.

1. Follow the test procedure described in Basic TDR Test Procedure, page 2–13, 
and observe the waveform.

In the above TDR waveform, the power splitter or directional coupler is 
located at the start of a small negative-going reflection in the TDR waveform. 
The two larger reflections following the splitter, are the ends of two cable 
segments extending form the splitter outputs.

2. Set the B (POI) cursor at the start of the TDR waveform discontinuity 
marking the location of the power splitter or directional coupler. Use the 
point-of-interest (B) cursor to measure the distance. The distance will appear 
in the distance flag at the top of the cursor.

1RWH� 'LVWDQFH�PHDVXUHPHQWV�EH\RQG�WKH�SRZHU�VSOLWWHU�RI�GLUHFWLRQDO�FRXSOHU�DUH�XVXDOO\�
LQDFFXUDWH�EHFDXVH�RI�WKH�PXOWLSOH�VRXUFHV�RI�VLJQDO�UHIOHFWLRQ�

Locating Coaxial Cable Taps

This test can be used to measure the distance from the MTDR Module to signal 
taps along the coaxial cable. The impedance at the coaxial cable tap drops to one 
half of the previous impedance, because two conductors carry the TDR signal after 
the tap rather than just one. This produces the negative going TDR reflection.

• Follow the test procedure described in Basic TDR Test Procedure, page 2–13, 
and observe the waveform.

The reflection caused by the cable tap has a negative-going polarity and is 
followed by positive-going reflections marking the cable ends.

• Set the B (POI) cursor at the start of the negative-going reflection marking a 
cable tap and measure the distance to the tap. The distance will appear in the 
distance flag at the top of the cursor.
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Locating Intermittent Problems In a Coaxial Cable

One of the most difficult problems in cable troubleshooting is in locating an 
intermittent fault. These faults are typically caused by intermittent breaks or loose 
cable connections. Such problems often come and go with changes in the cable’s 
ambient environment and can be very difficult to locate at a later date. 

Using the MTDR’s intermittent failure (Ifail) mode, a cable’s TDR response can be 
monitored over and extended period of time. This allows the intermittent 
conditions to be captured and recorded on the MTDR’s waveform display.

1. Tap the Select Test button to call up the “Select a test” display and select the 
intermittent failure (Ifail) test mode.

2. Tap the Test Time button and choose a test duration. When attempting to 
locate an intermittent fault, the Continuous Real Time option is usually 
selected.

3. Follow the test procedure described in Basic TDR Test Procedure, page 2–13 
and allow sufficient time for the intermittent fault to appear in the TDR 
waveform display.

4. Set the B (POI) cursor at the intermittent reflection in the TDR waveform 
display. An intermittent fault usually produces a light reflection in the TDR 
waveform. Use the distance flag at the top of the cursor to measure the 
distance.
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Storing and Recalling Test Setup Parameters

You can save test setup parameters for later use or retests. Stored test setup 
parameters are useful when testing for slow changes in transmission performance 
over time. To simplify the recording and recalling of test setup parameters the 
Service Advisor Tablet and MTDR Module include easy-to-use features for the 
storage and retrieval of test setup parameter data.

The MDTR module can internally store TDR test setup parameter files, for use in 
subsequent tests. TDR test setup parameters can also be directed to a 10 or 20 MB 
flash memory on a PCMIA card. The PCMIA card must be installed in the interface 
slot on the Service Advisor Tablet. See Chapter 2 of the S.A. Tablet User’s Manual 
for details of PCMIA card installation.

Storing Test Setup Parameters

To save a set of TDR test setup parameters, for later recall:

1. Tap the Stored Tests button, on the right side of the main MTDR screen 
display, to call up the Saved Test Parameters display.

2. TDR test parameters may be directed to one of two memories: one located in 
the N1627A MTDR Module, and one located on the S.A. Tablet’s PCMIA card. 
The memory currently selected is indicated by a grayed out memory selection 
button (either 1627A Module or PC Card). The button for the non-selected 
memory is shown in black. If the currently enabled memory is not the one you 
desire, you can direct the parameters to the other memory by selecting its button. 
(The button will turn to gray when the memory is selected.)
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3. A default parameter file name (Test0) appears in the Filename field. Enter a 
new file name in the field, to identify the test setup parameters being saved 
from the current test. Use the S.A. Tablet keyboard to make the test name 
entry. The keyboard icon should appear in the toolbar in the lower right-hand 
corner of the MTDR’s screen display. The name of the test setup file can be 
any number of characters, however, the file name field has room for 19 
characters. Entering additional characters will cause the entry to shift left and 
the first character will be shift off of the screen. 

4. After the desired memory area is selected and the test parameters file is 
named, tap the Save Test button to save the parameters and return you to the 
main MTDR screen display.

File Management Options

The Save Test Parameters display includes two arrows buttons that allow you to 
scroll up and down through the list of parameter files and two jump buttons to 
allow you to jump to the ends of the list. 

To delete a test setup parameter file, select the test you wish to delete from the list 
of parameter files and tap the Delete Test button. A popup conformation message 
appears prompting you to verify the intended deletion. Answer yes to delete the 
file from the list.

After your file management activities are complete, tap the Close button to close 
the “Save Test Parameters” display and return to the main MTDR screen display.
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Recalling Stored Test Setup Parameters

To recall stored test setup parameters from a previously conducted test:

1. Tap the Stored Setups button to call up the Saved Test Parameters display.

2. The desired test parameters may exist in one of two parameter memories: one 
located in the N1627A MTDR Module, and one located on the S.A. Tablet’s 
PCMIA card. The memory currently selected is indicated by a grayed out 
memory selection button (either 1627A Module or PC Card). The button for 
the non-selected memory is shown in black. If the currently enabled memory 

is not the memory containing the desired setup parameters, you can select the 
other memory by selecting its button. (The button will turn to gray when the 
memory is selected.)

3. Select the file name identifying the desired test parameters form the 
parameter files listed in the Select Test window.

4. After the desired parameter file is selected, tap the Restore Test button to 
initialize the TDR with the test setup parameters form the parameter file. You 
are returned, automatically, to the main MTDR screen display. 

1RWH� ,I�WKH�FXUUHQW�7'5�WHVW�LV�VWRSSHG�ZKHQ�D�QHZ�VHWXS�LV�UHFDOOHG��WKH�6WDUW�EXWWRQ�PXVW�
EH�WDSSHG�WR�SURGXFH�D�7'5�ZDYHIRUP�WKDW�UHIOHFWV�WKH�UHFDOOHG�WHVW�VHWXS��,I�D�7'5�WHVW�
LV�UXQQLQJ�ZKHQ�QHZ�VHWXS�SDUDPHWHUV�DUH�UHFDOOHG��WKH�QHZ�SDUDPHWHUV�ZLOO�XVXDOO\�
SURGXFH�DQ�LPPHGLDWH�FKDQJH�WR�WKH�GLVSOD\HG�7'5�ZDYHIRUP�
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Storing and Recalling Waveforms

The MDTR Module can store up to 50 TDR waveforms for use in making waveform 
comparisons with the current test results. This can be helpful in monitoring the 
changes in transmission performance over time. TDR waveforms can also be saved 
on a 10 or 20 MB flash memory PCMCIA card.

Storing Waveforms

To save the TDR waveform currently on the MTDR display, for later recall:

1. Select the Save As button in the File menu. This calls the “Save Waveform 
As” display.

This display is similar to the “Save Test Parameters” display (page 5–2) and its 
controls perform the same file management functions. A default waveform file 
name (WF0) appears in the Filename field.

2. TDR waveforms can be stored in either the N1627A MTDR Module, or in the 
S.A. Tablet’s PCMCIA card. The currently selected memory button is grayed 
out. The button for the non-selected memory is shown in black. If the 
currently enabled memory is not the memory containing the desired TDR 
waveform, you can select the desired memory by selecting its button. The 
button will turn to gray when the memory is selected.

3. Enter a file name for the new waveform file into the Filename field, and tap 
the OK button to store the waveform. The test software automatically stores 
the waveform currently on the MTDR’s screen display and returns you to the 
main MTDR screen display.
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Recalling Stored Waveforms

Stored waveforms may be recalled and displayed on the MTDR’s waveform 
display. To recall a previously stored waveform:

1. Tap the Open option in the File menu. When this option is selected, the 
following display appears. 

The display is similar to the display used to save waveforms displays a list of 
the waveforms files previously stored. 

2. The TDR waveform’s memory location: either 1627A Module or PC Card.

3. Select the waveform file you wish to display. 

4. Tap the OK button to recall the waveform and return you to the main MTDR 
screen display.

1RWH� 6WRUHG�ZDYHIRUP�DUH�GLVSOD\HG�LQ�UHG�ZKHQ�UHFDOOHG�IURP�WKH�ZDYHIRUP�PHPRULHV��7KH�
FXUUHQW�ZDYHIRUP�DSSHDUV�LQ�EOXH�
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Comparing Test Waveforms with Previously Stored 
Waveforms

Stored waveforms can be recalled form a waveform memory and compared to a 
current waveform on the MTDR display screen. To accomplish this, the

1. Open the previously stored waveform file using the Open option in the File 
management menu.

2. Select the desired waveform file from the list of stored waveforms on the 
“Open a Stored Waveform” display.

3. Tap the OK button to open the selected waveform file. The test software 
returns automatically to the main MTDR screen display. The name of the 
selected waveform file should appear in the Waveform Select window in red 
and the actual stored waveform should appear in red on the MTDR waveform 
display (along with the waveform from the current test waveform shown in 
blue). A waveform comparison might appear like that shown on the following 
page.
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4. Taping the Select button repeatedly, toggles the measurement cursors 
between the two waveforms. Notice that the cursor settings usually change as 
each waveform is displayed.

5. Tap the Subtract button to display the difference between the two 
waveforms. A difference waveform appears in green the MTDR waveform 
display, as shown below and replaces the two comparison waveforms.

1RWH� 7DSSLQJ�WKH�6XEWUDFW�EXWWRQ�D�VHFRQG�WLPH�ZLOO�UHWXUQ�\RX�WR�&RPSDULVRQ�GLVSOD\�
�VKRZLQJ�ERWK�ZDYHIRUPV��

6. When finished with the comparison and difference displays, select the Close 
option under the File management menu to close the file containing the 
stored waveform. the Waveform (in read will then disappear from the 
waveform screen and the waveform Select field.

Comparison Screen
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Printing Test Results

The Print option allows you to output the waveform currently on the MTDR screen 
display, to a printer attached to the S.A. Tablet’s printer port. 

To print the waveform on the MTDR display:

1. Connect a DB-25 ribbon cable from the printer to the parallel printer port at 
the top of the S.A. Tablet (on the right side).

2. Tap the File button (at the top right-hand side of the TDR screen) and select 
the Print option. 

Software Upgrades

Software upgrades are supported by the Service Advisor Manager. This feature can 
be accessed by selecting the File button and then the Exit option the File menu. 
Next select the Upgrade tab in the Service Advisor display and follow the software 
download procedure in the Service Advisor Portable Test Tablet User’s Manual.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



)LOH�0DQDJHPHQW�2SWLRQV

�²��

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



�²�

6

MTDR Reference

MTDR Module Indicators and Connectors 6–2

MTDR Screen Components 6–4
Test Mode Controls 6–6
Port Selection Options 6–7

Test Setup Controls 6–7
Velocity of Propagation 6–8
Pulse Width Settings 6–11
Rx Gain 6–14
Start Range / End Range (Measurement Start and End Points) 6–15
Test Time Setting 6–16
Rx Filter Selection 6–17

Viewing Results 6–18
Distance Display 6–19
TDR Waveform Display with Cursors 6–20
Test Result Parameter Display 6–21
Waveform Recall Area 6–23

File Management Options 6–24
Save Waveform As Display 6–25
Open a Stored Waveform Display 6–27
Delete a Saved Waveform Display 6–28

Test Start and Stop Buttons 6–28

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



07'5�5HIHUHQFH

07'5�0RGXOH�,QGLFDWRUV�DQG�&RQQHFWRUV

�²�

MTDR Module Indicators and Connectors

Module Indicators

The MTDR Module indicators display status and configuration information, as 
follows. 

RDY: Flashes green to indicate the module is performing its self diagnostic test. 
Stays lit to indicate the module is ready for use.

TST: Upon power turn on, this indicator flashes (green) while the module is 
performing its diagnostic tests. The indicator lights continuously while the MTDR 
is conducting a TDR test.

P1 TX and RX: The P1 TX indicator lights when the P1 port is used for transmit. 
The P1 RX indicator lights when the P1 port is used for receive. Both indicators are 
lit for standard (Std) mode tests.

P2 RX: The P2 RX indicator lights when the P2 port is used for receive. The P2 port 
is used for receive in crosstalk (Xtalk) mode tests.

COAX: The P3 COAX indicator lights when the P3 port is selected. P3 is used for 
tests on coaxial cable.

3RUW�VHOHFWLRQ�LQGLFDWRUV

7HVW�LQ�SURJUHVV�LQGLFDWRU

0RGXOH�5HDG\�OLJKW

&RD[LDO�FDEOH�FRQQHFWRU

7ZLVWHG�SDLU�OLQH�
FRQQHFWRUV�

*URXQG�/XJ
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Module Connectors

The MTDR Module’s faceplate has three connectors and a ground lug, as shown 
below. 

Twisted-pair Line: The P1 and P2 are Bantam plug connectors. These 
connectors accept a test cable that is used to connect the MTDR Module to a 
twisted-pair line.

• When testing for faults in a twisted-pair line, use the P1 connector and a test 
cable to connect the module to the twisted-pair line.

• When performing a crosstalk test, use the P1 and P2 connectors and two test 
cables to connect the module to the two twisted-pair lines. 

Coaxial Cable: The P3 connector is a BNC coaxial connector jack used for 
coaxial cable tests.

1RWH� 8VH�WZR�WHVW�FDEOHV�HTXLSSHG�ZLWK�%DQWDP�SOXJV�DW�RQH�HQG�DQG�DOOLJDWRU�FOLSV�DQ�WKH�
RWKHU�

• When checking for faults in a coaxial cable, use the BNC connector P3. 

Ground Lug: When testing twisted-pair lines, use the lug, and the a ground cable 
to connect the MTDR Module to circuit ground.

P1 P2 P3

!

*URXQG�OXJ

&RD[LDO�FRQQHFWRU

07'5�WZLVWHG�SDLU�OLQH�
FRQQHFWRUV
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MTDR Screen Components

The following figure identifies the major components of the main MTDR screen 
display.

Refer to the table on the following page for information on the various areas of the 
MTDR screen. More detailed descriptions of these components can be found in 
page 6–6 through page 6–28.

)LOH�EXWWRQ

7HVW�6WDUW�6WRS�EXWWRQ

:DYHIRUP�SDUDPHWHU�EXWWRQ

'LVWDQFH�0HDVXUHPHQWV

3RUW�6HOHFW�DUHD

:DYHIRUP�GLVSOD\

7HVW�3DUDPHWHUV

:DYHIRUP�UHFDOO�FRPSDUH

9LHZ�5HVXOWV�DUHD

7HVW�0RGH�	�6WRUDJH
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07'5�6FUHHQ�&RPSRQHQWV

6FUHHQ�$UHD 'HVFULSWLRQ

)LOH�EXWWRQ &DOOV�D�SRSXS�GLVSOD\�RIIHULQJ�VL[�ILOH�PDQDJHPHQW�RSWLRQV��VHH�
SDJH �²����

7HVW�6WDUW�6WRS�EXWWRQ ,QLWLDWHV�DQG�WHUPLQDWHV�WKH�7'5�WHVWV��7KH�WHVW�UHVXOWV�DUH�IUR]HQ�
ZKHQ�D�WHVW�LV�VWRSSHG��VHH�SDJH �²����

:DYHIRUP�SDUDPHWHU�EXWWRQ 'LVSOD\V�RQH�RI�WKUHH�WHVW�SDUDPHWHUV�PHDVXUHG�DW�D�VHOHFWHG�SRLQW�
LQ�WKH�7'5�ZDYHIRUP��&OLFNLQJ�WKLV�EXWWRQ�F\FOHV�WKURXJK�WKH�
SDUDPHWHUV��VHH�SDJH �²����

'LVWDQFH�0HDVXUHPHQW�DUHD 'LVSOD\V�WKH�GLVWDQFH�EHWZHHQ�WKH�WKUHH�FXUVRUV�GXULQJ�D�7'5�WHVW�
�VHH�SDJH �²����

3RUW�6HOHFW�DUHD &RQWUROV�WKH�07'5·V�LQSXW�DQG�RXWSXW�SRUWV��VHH�SDJH �²���

:DYHIRUP�GLVSOD\�DUHD 'LVSOD\V�D�JUDSKLFDO�UHSUHVHQWDWLRQ�RI�WKH�7'5�VLJQDO�UHWXUQ��VHH�
SDJH �²����

7HVW�3DUDPHWHUV�DUHD &RQILJXUHV�WKH�7'5�WHVW��VHH�SDJH �²��WKURXJK��²����

:DYHIRUP�5HFDOO�&RPSDUH�DUHD 8VHG�WR�IDFLOLWDWH�ZDYHIRUP�FRPSDULVRQV�GXULQJ�7'5�WHVWV��VHH�
SDJH �²����

9LHZ�5HVXOWV�DUHD 6FDOHV�WKH�7'5�ZDYHIRUP�LQ�WKH�07'5�GLVSOD\��VHH�SDJH �²����

7HVW�0RGH�DUHD 7KH�6HOHFW�7HVW�EXWWRQ�VHOHFWV�RQH�RI�IRXU�EDVLF�WHVW�PRGHV��VHH�
SDJH �²����7KH�6WRUHG�7HVW�EXWWRQ�UHWULHYHV�VWRUHG�ZDYHIRUPV�IRU�
FRPSDULVRQ�ZLWK�WKH�FXUUHQW�ZDYHIRUP�FXUUHQWO\��VHH�SDJH �²����
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Test Mode Controls

Use the Select Test button to call the Select a Test window. The window offers 
four testing options. When you tap Std, Xtalk, or Ifail, the window closes and you 
are returned to the main TDR screen in the selected test mode.

Std Test: In its standard (Std) test mode, the MTDR Module performs a variety of 
TDR distance and length measurements using the P1 connector (twisted-pair), the 
P1 and P2 (twisted-pair, crosstalk) connectors, or the P3 (coaxial cable) 
connector. See Basic TDR Test Procedure, page 2–13 for details on performing a 
TDR test.

Xtalk Test : Sets up the MTDR Module to perform crosstalk (XTLK) 
measurements using the module’s P1 and P2 balanced cable ports. See Locating a 

Crosstalk Point, page 3–21, for details on performing a crosstalk test.

Ifail: This option sets up the MTDR to perform a timed test designed to detect 
intermittent problems in a line. In this mode, any signal reflections received are 
captured and displayed for the remainder of the test (even after the reflection goes 
away). Reflections that persist for the full duration of the test, appear as dark 
deviations in the TDR waveform. Intermittent, non-persisting, reflections appear as 
somewhat lighter deviations on the TDR waveform display. See Locating 

Intermittent Problems In a Twisted-Pair Line, page 3–20 for a fuller explanation 
of this type of test.

Calibration: This button is for factory testing purposes only.

Cancel: The cancel button returns you to the main test screen without changing 
to the current test mode.
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Port Selection Options

Use the Port Select controls in the upper left-hand corner of the screen to select 
and enable an MTDR connector port (P1, P1 and P2, or P3). A green indicator 
indicates an enabled port or ports. A gray indicator indicates that the port is 
disabled. The power on default setting for the port select function is P1. (See Test 

Mode Selection Controls, page 2–6.)

Test Setup Controls

The Test Parameters group contains controls for configuring the VoP, pulse width, 
receiver gain, start and end range, test time, and filters. These functions are 
described in the following sections (See page 6–8 through 6–17).
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Velocity of Propagation

Variables in the transmission characteristics of a line or cable under test, can cause 
inaccuracies in the TDR distance measurements. The velocity of propagation 
(VoP) of the cable under test is the most significant of these variables. The VoP is a 
specification of the speed at which a signal travels through a specific transmission 
media. Each type of cable has a unique VoP. 

The speed of light in a vacuum is 186,400 miles per second and is represented by the 
number 1 (or 100%) in the VoP computation. Electrical signals travel more slowly in 
a twisted-pair or coaxial cable. For instance, in a coaxial cable with a VoP of 0. 89, 
the signal would travel at 89% of the speed of light. A twisted-pair cable will typically 
have a lower VoP (such as 0.66) depending on the cable’s physical properties and 
number of wire twists per unit of measurement.

 The velocity of propagation for the cable being tested must be entered into the 
VoP/Cable field. Pressing the VoP/Cable button to calls up a keypad for entering a 
VoP value. The popup display also offers a database listing commonly used cables 
and their published VoP ratings. If the cable you are testing is not listed in the cable 
database, the VoP can be obtained from the manufacturers data sheet.

The actual VoP of a cable may vary significantly from the published VoP, due to 
cable aging, ambient temperature, and humidity. If you are testing a cable in an 
uncontrolled environment, and attempting to locate a fault from a significant 
distance, use the procedures on page 3–6 or page 4–5 to determine the cable’s 
actual VoP. Entering the correct VoP for the cable under test is the most significant 
factor in ensuring the accuracy of the MTDR’s distance measurements. The reset 
default value for the VoP parameter is 0.653. 

The two arrow keys next to the VoP/Cable button can also be used to 
increment or decrement the least significant bit of the current VoP value.
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Pressing the VoP/Cable button calls the popup keypad, shown below. 

Keypad buttons (0–9): Use the keypad buttons to enter a 4-digit VoP value. The 
allowable range for the VoP values is from 0.100 to 0.999. When the keypad first 
appears, the VoP value currently in use appears in VoP entry field. Pressing the 
initial digit button (always 0) on the keypad clears the current VoP value and enters 
the digit in the VoP entry field. You can also press the Clear button to clear the 
current VoP value before entering a new value or to change an incorrect entry. 

After you have entered the VoP value for the cable you plan to test, press the OK 

button to incorporate new value into the test setup parameters. The new will 
appear in the VoP/Cable window and will be used in making distance calculations 
during the next test. You can also press the Cancel button to close the “VoP 
Properties” display without making changes.
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VoP Database

The VoP database provides an easy to use method of storing and retrieving cable 
VoP information. The database is accessed by selecting the Cable Database tab in 
the VoP Properties display. 

The MTDR database is shipped with commonly used cables already listed. The 
cables in the database fields are listed in by manufacturer and then by cable part 
number. The cable type, wire gauge, and VoP value, are also listed for each cable.

The Cable Database display includes arrows keys that
allow you to scroll up and down through the list of cables, and 
two jump keys that allow you to jump to the top and bottom of 
the list. 

The Manufacturer, the cable Part Number, Type, Wire Gauge, and VoP entry fields 
are used with the S.A. Tablet keyboard to add a cable entry to the database. 
Pressing Add Cable enters the new cable entry into the database. The new cable 
listing appears in the database in order of the cable manufacturer and part number. 
Delete Cable is used to delete a selected cable from the cable database.

To use the VoP for one of the cables listed in the database, in the VoP/Cable field, 

the entry for the cable is first selected from the database and the OK button is 
pressed. The VoP value for the selected cable then appears in the VoP/Cable field 
and will be used in the next test. The Cancel button can be pressed to close the 
“VoP Properties” display, without changing the current VoP.

A cable’s published VoP is useful for performing initial fault locations. However, 
where the distance between the MTDR and the fault is significant, and the cause of 
the problem is not apparent, it is often advisable to correct the VoP for the field 
environment before attempting a cable repair. See the VoP correction procedures 
on pages 3–6 and 4–5.
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Pulse Width Settings

The MTDR Module offers a choice of ten pre-programmed pulse width settings 
expressed in nano- and microseconds. Pressing the Pulse Width button calls a 
display offering the choice of width settings.

1RWH� 3XOVH�ZLGWK�LV�OLPLWHG�WR�D�PD[LPXP�RI����� QV�ZKHQ�3RUW����FRD[LDO�SRUW��LV�XVHG��:KHQ�
WKH�� QV�SXOVH�ZLGWK�LV�VHOHFWHG��WKH��� G%�DQG��� GE�JDLQ�VHWWLQJV�FDQQRW�EH�XVHG�

When a pulse width button is press, the Pulse Width display closes. The selected 
pulse width is shown in the Pulse Width field for use in the next test. Press 
Cancel on the Pulse Width display to close it without making any changes.

The arrow buttons next to Pulse Width can also be used to step through the ten 
pulse width selections. The reset default value for the pulse width setting is 100 ns.

By adjusting the pulse width, you set the amount of energy transmitted down the 
line. In general, increasing the pulse width increases the energy transmitted, and 
consequently the amount of energy reflected back to the MTDR. At longer 
distances this can be critical in producing a return signal of sufficient magnitude 
for the receiver to detect and display. However, measurement resolution decreases 
as the pulse width is increased. The loss of resolution can mask small details in the 
signal return and make it difficult to view faults that are close together. 

The waveforms on the next page show how changing pulse width can affect how 
the TDR signal return appears.
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Waveform 5 ns Pulse Width

Waveform 50 ns Pulse Width

Waveform 200 ns Pulse Width
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In general, when first attempting to locate a fault, always begin with a short pulse 
width setting. Then use the MTDR’s Rx Gain and waveform amplitude controls to 
scale the reflected signal and produce a meaningful waveform display. If the signal 
being reflect is insufficient to locate the fault, increase the pulse width, one setting 
at a time, to increase the test signal’s energy, until the fault is located. However, 
remember that resolution decreases as the pulse width is increased. It is usually 
best to get as close as possible to the fault and use a narrowest useful pulse width.

When the cable under test is very long and the fault is a long distance from the 
measurement point, the pulse width of the MTDR signal may need to be increased 
to provide enough signal reflection to register on the MTDR waveform display. The 
reset default setting for the MTDR pulse width is 100 ns.

When the fault is very small, the signal reflection may be so weak that it is 
absorbed by the cable before it reaches the MTDR’s Receiver.In such a case, it may 
be necessary to use a larger pulse width, even though the fault is nearby. Selecting 
a larger pulse width sends more energy down the cable and can make it easier to 
locate the fault.

Blind Spots

Most TDRs transmit and receive a test signal through the same signal port. 
However, since the reflected signal is always smaller in magnitude than the 
transmitted signal, this can make it impossible to locate a fault close to the tester 
(within a distance equivalent to the pulse width). The pulse of the test signal, in 
effect, creates a blind spot ahead of the tester’s receiver that increases in size as 
the output pulse width is increased.

For many TDRs, the unit’s blind spot is an important consideration when 
performing close-in TDR testing. Agilent’s N1627A MTDR overcomes this problem 
with a unique transceiver design. The transceiver circuit includes a signal 
comparison circuit that passes only the difference between the MTDR’s output and 
receiver input signal levels. The two signals in effect cancel each other out, leaving 
only the reflected test signal energy for display. This allows you to perform close-in 
testing without the difficulties associated with blind spot calculations.

Width of outgoing pulse

Magnitude
of outgoing
pulse

Magnitude
of reflected
pulse
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Rx Gain

The Rx Gain parameter can be set from 0 dB to 70 dB, in increments of 10 dB. 
Pressing the RX Gain button calls the a display offering eight receiver gain 
settings.

The arrow keys next to the Rx Gain button can be used to increase or decrease 
the receiver gain value in increments of 10 dB. A low gain setting (such as 0 dB) is 
generally used during an initial TDR test, and is then be increased until relevant 
discontinuities appear in the TDR waveform. The 60 dB and 70 db gain settings 
are not available when the 5ns pulse width is used. The reset default setting for the 
gain control is 0 dB.
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Start Range / End Range 
(Measurement Start and End Points)

Following waveform capture, the test set displays a graph comprising 400 pixels of 
measurement data measured at equal increments from a distance defined by the 
Start Range setting to a distance defined by the End Range setting. Each pixel 
represents a sample point in the TDR signal return. The unit of the measurement 
displayed can be specified in distance or transit time in: feet, meters, or 
nanoseconds. The unit of measurement is selected using the horizontal arrow 
control at the left side of the View Results area.

The tests measurement start and end points are independently selectable using the 
Start Range and End Range controls on the left side of the MTDR screen. 
Pressing either button calls a keypad for entering the range settings. This feature is 
useful in limiting the search range to a specific portion of a cable run.

The Start Range value can be set:

• from 0 m to 19,970 m, but must be at least 3 m less than the end range

• from 0 ft. to 65,607 ft, but must be at least 10 ft less than the end range, 
or

• from 0 µs to 101 µs, but must be at least 1 µs less than the end range, 

depending on the unit of measurement selected (see Viewing Results, page 6–18). 
The reset default setting for Start Range is zero (0) meters.

The End Range value can be set:

• from 30 m to 20,000 m, but must be at least 3 m more than the start 
range

• from 10 ft. to 65,617 ft., or, but must be at least 10 ft more than the start 
range, or

• from 1 to 102 µs, but must be at least 1 µs less than the end range.

The unit for the range settings is dependant on the unit of measurement selected 
(see Viewing Results, page 6–18). The reset default setting for End Range is 2,000 

meters.
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Test Time Setting

The Test Time button calls a popup display offering seven test run time options. 
These allow you to run a test for a predefined period of time (from 1 Sec to 
20 Sec). There is also a Continuous Real Time option that allows you to 
manually control the test duration using the MTDR’s Start and Stop buttons. 

The reset default setting for the Test Time control is Continuous Real Time.
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Rx Filter Selection

The test signal reflected back to the MTDR is often very weak. For this reason, 
noise interference can make the waveform very noisy and difficult to interpret. To 
solve this problem, two input filters are available to filter out any signal noise. 

The filter options include:

0: No filtering (off)

1: Level 1 low-level noise input filtering

2: Level 2 high-level noise input filtering

The reset default filter selection is 0 (no filtering).
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Viewing Results

The controls in the View Results area are used to scale the waveform amplitude 
and the horizontal scaling (either distance or transit time) of the TDR waveform 
display.

Selecting a Unit of Distance or Transit Time Measurement

Before initiating a TDR test, the unit of measurement used in the test, must be 
selected. This is done using the horizontal arrow button located at the bottom of 
the MTDR screen at the right end to the View Results area. When pressed 
repeatedly, the arrow button steps through three distance measurement options: 
Feet, Meters, and Sec. 

1RWH� 1RWLFH�WKH�XQLW�RI�PHDVXUHPHQW�LQ�WKH�6WDUW�5DQJH��(QG�5DQJH�DQG�'LVWDQFH�ZLQGRZV��
DQG�WKH�ZDYHIRUP�JUDSK�FKDQJH�DV�WKH�XQLW�RI�PHDVXUHPHQW�RSWLRQ�LV�FKDQJHG�

1RWH� 6LQFH�WKH�YHORFLW\�RI�SURSDJDWLRQ�WKURXJK�DQ\�WUDQVPLVVLRQ�OLQH�LV�D�FRQVWDQW��VSHFLI\LQJ�
D�WUDQVLW�WLPH��LQGLUHFWO\�VSHFLILHV�D�GLVWDQFH�

The reset default setting for the unit of measurement is in meters.

Selecting a Unit of TDR Power Measurements

Before initiating a TDR test, you should also select the type of signal power 
measurement desired in the test. This is done using the arrow button located at the 
bottom of the MTDR screen display at the left end to the View Results area. When 
pressed repeatedly, the arrow button steps through five amplitude measurement 
options: 1 dB (DB1), 2 dB (DB2), 3 dB (DB3), maximum peak (Max Pk), and 
maximum to maximum (MIMAX). 

The reset default setting for the amplitude measurement is Max Pk.
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Zoom Feature

A screen display zoom feature is available using buttons located at the bottom of 
the MTDR screen (under the View Results caption). The minus (-) and plus (+) 
buttons at the left end to the View Results area, are used to expand or contract the 
horizontal scale of the waveform display after a waveform has been captured. 

The minus (-) and plus (+) buttons at the right end to the View Results area, are 
used to expand or contract the vertical scale used in displaying the waveform 
magnitude (in dB) on the MTDR screen display.

A zoom back button is located between the unit of measurement and 
amplitude scaling controls. It allows you to return to the initial 
waveform scaling conditions (those before the minus (-) and plus (+) 
buttons were used) with the push of a single button.

Distance Display

The Distance display at the top of the MTDR screen, displays the distance or 
transit time between the three cursor locations, and indicate:

A-B: the distance or transit time from the point marked by the near-end (NE) 
cursor to the point marked by the point-of-interest (POI) cursor.

B-C: the distance or transit time from the point marked by the point-of-interest 
(POI) cursor to the point marked by the far-end (FE) cursor.

A-C: the distance or transit time from the point marked by the near-end (NE) 
cursor to the point marked by the far-end (FE) cursor.
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TDR Waveform Display with Cursors

The TDR waveform display depicts the time versus magnitude plot of the reflected 
signal coming back to the MTDR Module receiver.

A: The near-end cursor (labeled A) defines the near-end measurement point. The 
near-end cursor is generally used to set a starting point for making measurements. 
It can be moved back to the point-of-interest cursor (labeled B) but can not be 
moved beyond it. The distance flag at the top of the cursor indicates the distance 
or time from the MTDR Module to the near-end cursor.

B: The point-of-interest cursor (labeled B) can be moved to any point-of-interest 
in the TDR waveform between the near-end and far-end cursors. The distance flag 
at the top of the cursor indicates the distance or time from the MTDR Module to 
the point-of-interest cursor.

C: The far-end cursor (labeled C) can be set at a far-end measurement point. It can 
be moved up to the point-of-interest cursor (labeled B) but can not be moved 
ahead of it. The distance flag at the top of the cursor indicates the distance or time 
from the MTDR Module to the far-end cursor.

The three cursors can be placed on the display by selecting the cursor (A, B or C) 
and by then clicking on the waveform screen where you want the cursor to appear. 
The selected cursor will move to the point in the screen where you click.

When you click on any of the three cursors and then a point in the TDR waveform 
(or any point along the horizontal axis of the screen display) an amplitude cursor 
moves to that point and displays the magnitude of the TDR waveform (in dB) at 
that point. The measurement appears at the end of the amplitude cursor on the left 
side of the screen.
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Test Result Parameter Display

The waveform parameters control/indicator is located just right of the Distance 
area, at the top of the MTDR screen display. The button displays one of three 
waveform parameters measured at a point in the TDR waveform marked by the 
active (last selected) cursor.

Tap the button to cycle through the three results.

dBRL (return loss)

The dBRL result indicates the magnitude of the return loss in decibels (dB). Return 
loss is defined as the level of the reflected signal relative to the level of the 
transmitted signal. In two-wire circuits it is expressed as:

or:

Each of the 400 points in the TDR waveform represents a measurement of the 
reflected signal energy from a specific point in the line or cable under test. Because 
the power of the transmitted signal is always known, the MTDR can quickly 
calculate the single frequency return loss at any point in the waveform.

As transmitted signal energy travels down a cable, some of the energy is normally 
lost due to cable impedance. If the signal reaches an impedance discontinuity, 
some of its energy is reflected back up the cable as return loss. Return loss 
(sometimes called circuit loss) can be caused by a combination of impedance 
factors, including: capacitance, resistance, and induction.

In general, the larger the fault, the larger the reflected energy will be relative to the 
output signal, and the smaller the return loss ratio will be. A worst case fault such 
as a cable short or complete open will produce a dBRL reading of zero.

Transmitted power10 log
Reflected power

V0 (output signal voltage) 
20 log

VR (reflected signal voltage)
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In twisted-pair telephone lines loss is typically measured in dBm and is referenced 
to a standard 0 dBm milliwatt tone of 1004 Hz (or 1020 Hz). Since the reference 
level in a central office is 0 dB, any loss associated with a pair will have a negative 
value. Therefore, a twisted-pair with a return loss of -8 dBM would have more loss 
than another twisted-pair which had a return loss of -7 dBm. A return loss below 
-8dB at 1004 Hz (or 1020 Hz) is considered acceptable for most analog or voice 
services. If the loss exceeds -8 dBm, the subscriber will begin to experience dialing 
and volume problems.

An important factor in measuring return loss is the distance between the fault and 
the measuring device. The measured return loss includes the cable loss. Therefore, 
when you are very close to the fault the dBRL reading and the actual return loss 
will be the same. However, dBRL readings are often made at a considerable 
distance from the fault. At such a distance the return loss reading may be less than 
the actual fault because of attenuation of the reflected signal by the cable 
impedance. 

Reflection Coefficient (rho)

Reflection coefficient (or rho) is a measurement of impedance used in 
communications systems. It is similar to return loss and is defined as follows:

Where�S is the reflection coefficient and Z0 is the characteristic impedance of the 
transmission line, and ZL is the load impedance.

Return loss and reflection coefficient are related by the formula:

Ohms

The Ohms result displays the effective impedance at the selected point, expressed 
in Ohms.

ρ
Z0 ZL–

Z0 ZL+
------------------=

returnloss 20 ρlog=
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Waveform Recall Area

Waveform Selection

The Select button is used during waveform comparisons to select a waveform 
displayed on the MTDR waveform display. 

During testing, the Select window will normally read Current; indicating the 
waveform display is setup to display the results of the current TDR test. During a 
waveform comparison, a previously stored waveform file can be opened using the 
Open option in the File management menu. The desired waveform file is then 
selected from those listed on the “Open a Stored Waveform” display. The OK 
button is then pressed to open the selected file and you are returned to the main 
MTDR screen display. When this is done, the name of the selected waveform file 
appears in the Select window and the stored waveform appears on the main MTDR 
display along with the current waveform.

Waveform Comparison

Subtract: This button is used to initiate a waveform subtraction process which 
subtracts one waveform from the other. The difference waveform is displayed on 
the MTDR waveform display and is shown in green.

Comparison Screen Difference Screen
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File Management Options

The File button is located in the top right corner of the MTDR screen. When 
pressed, this button displays a popup menu offering six file management options.

Open: Calls a file management screen for recalling stored waveforms. This button 
is grayed out when a recalled waveform is being displayed (see page 6–27 and 
See Comparing Test Waveforms with Previously Stored Waveforms, page 5–7.).

Close: Closes the open waveform file. This button is grayed out when no stored 
waveform file is open. When a recalled waveform file is closed, any current 
waveform remains on the MTDR screen.

Save As: Opens a screen to save the currently-displayed waveform in a waveform 
file. The file can be stored in either the MTDR Module’s memory or in a memory 
card. (See page 6–25 and see Storing and Recalling Waveforms, page 5–5).

Print: prints the current screen to a printer connected to the Tablet’s serial port.

Delete: Opens a display that allows you to delete a waveform file in either the 
MTDR Module memory or in the waveform memory on a PCMIA card (see 
page 6–28).

Exit: Closes the MTDR program, and returns control to the Service Advisor 
Manager. (See the Service Advisor Portable Test Tablet User’s Manual for 
information of the Service Advisor Manager).
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Save Waveform As Display

The “Save Waveform As” display is accessed using the Save As option in the File 
menu. It is used to save the waveform currently on the MTDR screen display in a 
waveform file.

The MDTR Module can internally store up to fifty TDR waveforms for use in 
comparisons with the current waveforms. This feature can be helpful in 
monitoring the changes in transmission performance over time. TDR waveforms 
can also be directed to a 10 or 20 MB flash memory on a PCMIA card.

Select Location Buttons: TDR test parameters may be directed to one of two 
memories: one located in the N1627A MTDR Module, and one located on the 
S.A. Tablet’s PCMIA card. The memory currently selected is indicated by a grayed 
out memory selection button (either 1627A Module or PC Card). The button for 
the non-selected memory is shown in black. If the currently enabled memory is not the 
one desired, you can direct the parameters to the other memory by selecting its button. 
(The button will turn to gray when the memory is selected.)

File Name: A default file name appears in the Filename field. You can use the 
default file name or enter a new file name in the field to identify the TDR waveform 
being saved. The waveform file name can be any number of characters long, 
however, the file name field has room for nineteen characters. Entering additional 
characters will cause the entry to shift left and the first character will shift of the 
screen.
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Use the S.A. Tablet keyboard to make the test name entry. The keyboard icon 
should appear in the toolbar in the lower right-hand corner of the MTDR’s screen 
display. 

File Selection Controls 

Arrow buttons: The Save Test Parameters display includes two arrows buttons 
that allow you to scroll up and down through the list of waveform parameter files.

Jump buttons : The two jump buttons to allow you to jump to the ends of the list

OK: After the desired memory area is selected and the new waveform file is 
named, Tap the OK button to save the waveform and return you to the main MTDR 
screen display. 

Cancel: Used to return to the main MTDR screen display without storing the 
current waveform.
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Open a Stored Waveform Display

The “Open a Stored Waveform” display is accessed using the Open option in the 
File menu. It is used to select a stored waveform for display on the MTDR screen 
display. The waveform file can be retrieved from either the MTDR waveform 
memory or the memory of a PCMIA memory card. 

The “Open a Stored Waveform” display is similar to the “Save Waveform As” screen 
display, previously described. To retrieve a waveform, a waveform memory, and 
then a stored waveform file are selected. The OK button is then pressed to recall 
the selected waveform for use in a waveform comparison. 

If the test setup parameters used to produce the stored waveform are the same as 
the current test setup parameters, you are returned to the MTDR’s main screen 
display and the name of the selected waveform file appears in the Select 
control/indicator. If the test setup parameters used to produce the stored 
waveform and those for the current test, are not the same, a popup display appears 
notifying you of the fact, and asking if you wish to continue. If you answer no, a 
second popup display appears indicating that the operation was canceled. Tap the 
OK button to return to the MTDR’s main screen display. If you answer yes to the 
first popup display, you are returned to the MTDR’s main screen display and the 
name of the reopened waveform file appears in the Select button. 

For information on using the Select control/indicator button in waveform 
comparisons, see Comparing Test Waveforms with Previously Stored Waveforms, 
page 5–7.
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Delete a Saved Waveform Display

The Delete a Saved Waveform screen is similar to the Save Waveform As screen. 
However, the OK button is used to delete a selected file rather than save it.

OK: To delete a TDR waveform file, select the waveform from the list and tap OK. 
A popup conformation message appears prompting you to verify the intended 
deletion. Answer yes to delete the file from the list.

Close: Tap the Close button to close the Delete a Saved Waveform display.

Test Start and Stop Buttons

Start/Stop: Select the Start button to initiate a TDR test (the button turns into a 
Stop button). Press Stop to halt the test (the test is halted and button turns into a 
Start button). 
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SCPI Command Syntax

Standard Commands for Programmable Instruments (SCPI) is a command 
language used to control electronic test and measurement equipment. SCPI 
commands can be sent from a PC to a Service Advisor’s test module to configure 
and perform tests, and gather data. 

1RWH� 6&3,�LV�DYDLODEOH�RQO\�LI�\RX�SXUFKDVHG�1����$�2SWLRQ������

Each SCPI command consists of a command-set prefix (such as TDR), a root node, 
one or more lower level nodes, followed by a parameter. 

The test module uses this structure to interpret the SCPI command. Generally, 
each root and lower level node is preceded by a colon (:), but the command-set 
prefix is not. This helps the instrument correctly parse the command’s component 
parts.

For example, you can enter the following command:

TDR:SENS:VSCale:DB1

This is an MTDR command, indicated by the TDR prefix. :SENSe is the root node, 
:VSC is the level 1 node, and DB1 is the parameter. 

Command-Set Prefix

The S.A. Tablet uses the command-set prefix (TDR) to determine which plug-in 
module to access to initiate a SCPI command. 

&RPPDQG�VHW�SUHIL[

5RRW�QRGH

/HYHO���QRGH

/HYHO���QRGH

6LQJOH�VSDFH�EHWZHHQ�
QRGHV�DQG�SDUDPHWHU

3DUDPHWHU

TDR:SOUR:STARt:RANGE 90
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Root Nodes

The following root nodes are supported by the MTDR test module. 

:SELect: This group of commands lets you set up signal paths in the test module.

:ROUTe: This group of commands lets you select the primary port (P1 or P2) you 
are using on the MTDR test module.

:SOURce: This group of commands lets you set the transmitter functions for the 
test module.

:SENSe: This group of commands lets you configure the receiver functions of the 
test module.

:FETCh: This group of commands let you retrieve test results and configured 
settings from the MTDR module output queue.

:RST: This command resets the parameters in the MTDR module to their default 
settings.

:INITiate: This command starts a test running.

:ABORt: This command stops a test and freezes the test results. 

:TIMed: This command sets the period of a timed test or a unique value for 
continuous real time operation.

:SELect: This command selects the MTDR’s mode of operation.

:SAVe: This command saves the current results structure (a waveform) as a ASCII 
formatted file in the MTDR directory.

:SET: This command sets a test parameter within the MTDR module.
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Long Form and Short Form

SCPI commands have both a long and short version; for example :SOURCE and 
:SOUR. The S.A. Tablet responds to either version, but will not respond to 
variations of either version, such as :SOURC.

The SCPI interface does not differentiate between upper-case and lower-case 
letters, but only the long or short form of a command is valid. Notice the examples 
in the following table. 

Using Parameters

Parameters follow the nodes of commands and are specified throughout this 
reference in angle brackets (< >). If multiple parameters are available, they are 
shown separated by a vertical bar (|). 

Various SCPI commands use the following types of parameters.

&RUUHFW�(QWU\ ,QFRUUHFW�(QWU\

�6285&( �6285&

�6RXU&H �VRX

�VRXU �6RXUF

7\SHV�RI�3DUDPHWHUV 'HVFULSWLRQ

1XPHULF <RX�FDQ�HQWHU�GHFLPDO�QXPEHUV�LQFOXGLQJ�RSWLRQDO�VLJQV��GHFLPDO�
SRLQWV��DQG�VFLHQWLILF�QRWDWLRQ�

'LVFUHWH <RX�FDQ�HQWHU�D�NH\ZRUG�LQVWHDG�RI�D�QXPEHU��)RU�H[DPSOH��
,17HUQDO�DQG�(;7HUQDO�

%RROHDQ <RX�FDQ�HQWHU�D�VLQJOH�ELQDU\�FRQGLWLRQ�WKDW�LV�HLWKHU�WUXH�RI�IDOVH��
)RU�H[DPSOH����DQG���

.
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Separating Commands and Parameters

The following table lists the different separators you can use between commands 
and parameter.

Sending Multiple Commands in a Command String

You can send multiple SCPI commands in the same command string. The 
commands execute one at a time, in the order in which you have entered them. To 
separate the commands, use a semicolon (;). 

Here’s an example of a command string that contains more than one command:

TDR:SEL:TEST STD;TDR:ROUT:TERM P1;TDR:INIT;
TDR:FETC:LEDS ?;TDR:FETC:HWERR ?;TDR:ABORT

When the MTDR test module receives this command string, it executes the six 
commands separately. The module starts the standard (STD) test, and retrieves the 
status of the LEDs and any hardware error conditions. The number of commands 
you can enter in a single string is limited by the number of characters you can enter 
in the terminal-emulator’s command line.

1RWH� <RX�PXVW�DOZD\V�HQWHU�WKH�7'5�
567�FRPPDQG�E\�LWVHOI�RQ�D�FRPPDQG�OLQH��

6&3,�&RPPDQG�6HSDUDWRUV

7R�6HSDUDWH��� 8VH��� ([DPSOH

$�FRPPDQG�VHW�SUHIL[�IURP�D�URRW�
QRGH�

&RORQ���� 7'5�7(50�3�

$�URRW�QRGH�IURP�D�ORZHU�OHYHO�QRGH &RORQ���� 7'5�6(/�7(67�67'

0XOWLSOH�FRPPDQGV�HQWHUHG�LQ�D�
FRPPDQG�VWULQJ

6HPLFRORQ���� 7'5�6(/�7(67�67'�7'5�5287�7(50�3�

$�SDUDPHWHU�IURP�D�FRPPDQG 6SDFH 7'5�6(/�7(67�67'
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Connecting a S.A. Tablet to a PC

To use SCPI commands, you must connect the S.A. Tablet (with installed MTDR 
module) to a PC. Then, you use a terminal-emulation program to issue SCPI 
commands and view test results on your PC. 

System Requirements

Connecting a S.A. Tablet to a PC requires the following: 

• a desktop or laptop PC running Windows or MS-DOS operating system 
software

• a terminal-emulation package (such as HyperTerminal) on the PC

• an RS-232 null-modem cable (provided with N1617A)

Connection Procedure

Follow these steps to initiate a SCPI session:

1. Install an RS-232 null-modem cable between the Tablet’s serial port and a PC 
comm port. Be sure both ports have the same communications settings. 

If you need to change the default comm settings (115,200 baud, 

8 data/1 stop bit, no parity), use the Serial Port option under the Service 
Advisor Manager’s Setup tab. (refer to the Service Advisor Portable Test 

Tablet User’s Manual for information on changing Tablet settings. See the PC 
documentation for information on changing PC settings.) 

2. Start the terminal-emulation program on the PC. This is where you will issue 
SCPI commands. 

• Press the “Enter” or “Return” key after entering each SCPI command or 
command string. 

3. Issue the *IDN ? command to test the connection. If you receive identification 
information such as “N1610A Service Advisor Manager,” you know the 
connection is valid. 

4. Continue issuing SCPI commands at the command-line prompt. Command 
responses appear in the terminal-emulation window.

1RWH� :KLOH�HQWHULQJ�6&3,�FRPPDQGV��\RX�FDQ�DOVR�RSHUDWH�WKH�6�$��7DEOHW�E\�XVLQJ�WKH�
WRXFK�VFUHHQ�GLVSOD\�DQG�*8,�
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Programming a MTDR Test

This section explains how to reset the S.A. Tablet before running a test, provides a 
guideline for entering commands in the proper sequence, and contains sample 
tests. 

Resetting Your Test Set

Before you program a MTDR test, you should always enter the TDR:*RST 
command to reset the test module. When you issue this command, the MTDR 
module: 

• sets all MTDR test results and configuration values to their default 
setting. Default settings are listed in the individual command 
descriptions.

• clears the SCPI control registers in the test module

• stops a MTDR test if one is currently running

When you become familiar with the SCPI default settings you will notice that, in 
many cases, you can enter just a few commands to run a test or make a 
measurement. 

1RWH� ,I�\RX�HQWHU�
567�ZLWKRXW�VSHFLI\LQJ�D�FRPPDQG�VHW�SUHIL[��\RX�JHW�DQ�HUURU�PHVVDJH�

Command Sequence

When programming a MTDR test with SCPI commands, you always:

• reset the tester to default settings

• select a test 

• configure the transmitter and receiver functions

• initiate the test

• retrieve test results

• abort the test
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Sample Standard MTDR Test

The following table lists the basic commands needed to run a standard MTDR test 
in the order in which you should enter them.

6&3,�&RPPDQGV 'HVFULSWLRQ

7'5�
567 5HVHWV�WKH�07'5�SDUDPHWHUV�LQ�WKH�7'5�PRGXOH�WR�WKHLU�GHIDXOW�
VHWWLQJV�

7'5�6(/�7(67�67' 6HOHFWV�WKH�VWDQGDUG�07'5�WHVW�WR�UXQ��

7'5�5287�7(50�3Q 6HOHFW�WKH�07'5�FLUFXLW�FRQQHFWRU�SRUW�
�3��RU�3���\RX�DUH�XVLQJ�

7'5�6285� &RQILJXUH�SDUDPHWHU�VHWWLQJV�IRU�WKH�07'5�WUDQVPLWWHU�

7'5�6(16� &RQILJXUH�SDUDPHWHU�VHWWLQJV�IRU�WKH�07'5�UHFHLYHU�

7'5�,1,7 6WDUWV�WKH�WHVW�

7'5�)(7&�7(67�'5'<�" ,QGLFDWHV��ZKHQ�\RX�UHFHLYH�D�UHWXUQ�YDOXH�RI����WKH�WHVWHU�LV�LQ�
GDWD�UHDG\�VWDWH�DQG�\RXU�WHVW�UHVXOWV�ZLOO�EH�YDOLG�

7'5�)(7& 5HWULHYH�WHVW�UHVXOWV�DQG�FRQILJXUDWLRQ�VHWWLQJV�

7'5�$%25 6WRSV�WKH�WHVW�
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Sample Intermittent Failure Test

This sample test shows the sequence of SCPI commands to enter if you want to 
perform an intermittent failure test.

6&3,�&RPPDQG 'HVFULSWLRQ

7'5�
567 6HWV�07'5�6&3,�SDUDPHWHUV�WR�WKHLU�GHIDXOW�VHWWLQJV�

7'5�6(/�7(67�,)$,/ 6HOHFWV�WKH�,QWHUPLWWHQW�)DLOXUH�7HVW��

7'5�6(16�*$,1�*�� 6HWV�WKH�UHFHLYHU�JDLQ�VHWWLQJ�WR���G%�

7'5�6(16�),/7�� 6HOHFWV�WKH�OHYHO���KLJK�ILOWHU�

7'5�6(16�96&�'%� 6HWV�WKH�YHUWLFDO�VFDOH�WR���G%�

7'5�6(16�+6&�)((7 6HWV�WKH�XQLW�RI�VFDOH�IRU�WKH�KRUL]RQWDO�PHDVXUHPHQW�WR�IHHW�

7'5�,1,7 6WDUWV�WKH�,QWHUPLWWHQW�)DLOXUH�7HVW�

7'5�)(7&�'5'<�" 4XHULHV�WKH�PRGXOH�WR�GHWHUPLQH�LI�WKH�WHVW�GDWD�LV�UHDG\�

7'5�)(7&�5(6" 5HWULHYHV�WKH�WHVW�UHVXOWV�

7'5�$%25 6WRSV�WKH�WHVW�
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Basic Test Commands

This section describes the SCPI commands you use with most tests. See Command 

Sequence, page 7–7 for more information about the sequencing of the MTDR SCPI 
commands.

%DVLF�07'5�7HVW�&RPPDQGV

5RRW /HYHO�� /HYHO��


567

5287H 7(50LQDO

6285FH 923_3:,'WK_67$5W�_(1' 7,0H_5$1*H

7'5�6(/HFW �7(67��67'�WHVW!

7'5�7,0HG �7(67 �3(5LRG��WHVW�WLPH!

7'5�,1,7LDWH

7'5�$%25W
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Common Commands

*RST

The system reset, this command resets the TDR subsystem, clearing SCPI control 
registers along with resetting TDR results and configuration values to default 
condition. Any current TDR test is stopped.

*RST Defaults: Configurations set to defaults, Results zeroed.

INITiate

Starts the test operation, reset results to zero, and enable results processing.

*RST Defaults: Test stopped.

ABORt

Stops the test operation and retains current processed results.

*RST Defaults: Test stopped.
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:ROUTe Commands

ROUTe:TERMinal <P1 | P2 | P3>

Selects the primary port of operation based on test selected. The STD and 
CALTEST allows selection of P1 & P3, XTALK allows selection of P2 only, and the 
IFAIL allows selection of all ports P1, P2, or P3.

P1 = Port 1 Rx Port 1 Tx.

P2 = Port 2 Rx Port 1 Tx.

P3 = Coax port Rx & Tx. Restricts the pulse width to 1 µs or less, if greater then the 
pulse width is automatically set to 1 µs.

*RST Default: P1.
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:SOURce Commands

SOURce:VOP:TIMe < double float value >

Sets the velocity of propagation for cable being tested.

Range: 0.100 to 0.999

*RST Defaults: 0.653.

SOURce:PWIDth < int value >

Sets the Tx pulse width from 5 to 5000 ns, values between 1000 and 5000 ns are 
truncated to a resolution of 100 (i.e. 1523 ns truncated to 1500 ns and displayed as 
1.5 µs). Pulse width is restricted to a maximum of 1000 ns when Port 3 (COAX) is 
selected.

Range: 5 to 5000 ns.

*RST Defaults: Off.

SOURce:STARt:RANGe <long int value>

Sets a starting position on the cable from which test results are gathered. This 
position must be 3 meters (10 feet, or 1 us) less than the end position. This 
measurement is considered the minimum span.

Units: meters, feet, us, depends on the horizontal scale selection.

Range: 0 m to 199970 m, or 0 ft to 65607 ft, or 0 µs to 101 µs.

*RST Defaults: 0 meters.

SOURce:END:RANGe <long int value>

Sets an end position on the cable from which test results are gathered. The end 
position must be at least 3 meters (10 feet, 1 µs) greater than the start position. 
This measurement is considered the minimum span.

Units: Meters, Feet, µsec, depends on the horizontal scale selection.

Range: 3 m to 20000m, or 10 ft to 65617 ft, or 1 µs to 102 µs.

*RST Defaults: 2000 meter
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:SENSe Commands

SENSe:GAIN <G0 | G10 |....G70>

Sets Rx Gain to one of eight different settings. For Pulse Width of 5 ns the 
maximum gain is restricted to G50. G0 = 0 dB, G10 = 10 dB, G20 = 20 dB, G30 = 30 
dB, G40 = 40 dB, G50 = 50 dB, G60 = 60 dB, G70 = 70 dB.

Units: dB (decibels).

*RST Defaults: G0 (0 dB).

SENSe:FILTer <0 | 1 | 2>

Sets Rx filter to one of two levels of filter settings or off. 0 = off, 1 = level 1 low 
filtering, 2 = level 2 high filtering.

Range: 0 to 2.

*RST Defaults: 0 (off).

SENSe:VSCale <MAXPK | MINMAX | DB1 | DB2 | DB5>

Sets the vertical scale to one of five settings.

MAXPK = ?, MINMAX = ?, DB1 = ?, DB2 = ?, DB5 = ?

*RST Defaults: MAXPK

SENSe:HSCale <METER | FEET | SEC>

Sets the horizontal scale to one of three settings.

METER = meters, FEET = feet, SEC = µs.

*RST Defaults: Meter
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Other Commands

TIMed:TEST:PERiod <short value>

Sets the timed test period value or “continuous real time” operation. When a time 
period from 1 to 20 seconds is set the test automatically stops when time expires. 
Results are averaged in every second. When a time period greater than 20 is set the 
module will run and update in a “real time continuous” mode with no averaging.

Units: seconds.

Range: 1 to 20 seconds, or >20 for “continuous real time” operation.

*RST Defaults: continuous real time.

SELect:TEST: <STD | XTALK | IFAIL>

Selects one of three test modes. 

• STD = the standard TDR test (if P2 active port is forced to P1)

• XTALK = the TDR crosstalk test. This test is conducted between port1 
and 2 (If P2 is not active, port is forced to P2???).

• IFAIL = the intermittent failure test. This test performs a continuous test 
using a “peak hold” results mode of operation.

*RST Defaults: STD.

SAVe:ASCII:FILE <file name>

Saves the current “results” structure (a waveform) in ASCII character formatted 
file in the data directory. The file name parameter is used to name the file and an 
extension of “.txt” is appended. The data format is the same as in the 
“FETCh:ASCII:RESults” command, but “CRLF” is inserted every 10 items for 
readability.

*RST Defaults: N/A.
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SET:DISTance:MARK <long value>

Sets the distance mark from which “dBRL”, “rho”, and “ohms” is calculated. The 
units are based on the “SENSe:HSCale” setting and must be within the 
“SOURce:STARt:RANGe” and the “SOURce:END:RANGe” settings.

Units: meters, feet, microseconds.

Range: 0 to 20000 m, or 0 ft to 65617 ft, or 0 µs to 102 µs.

*RST Defaults: distance mark = 0.
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:FETCh Commands (retrieve results)

FETCh:LEDS ?

Fetch TDR LED register (16 bits), 0 = LED off, 1 = LED on.

bit 0 = Testing LED.

bit 1 = Ready LED.

bit 2 = P2 Rx LED.

bit 3 = P3 Coax LED.

bit 4 = P1 Rx LED.

bit 5 = P1 Tx LED.

bit 6 to bit 15 = undefined.

*RST Defaults: P1 Tx & Rx, Ready LEDs on.

FETCh:HWERRors ?

Retrieves the contents of the TDR HW error conditions register (16 bits), 0 = Error 
off, 1 = Error on. bIT 0 = WinCE virtual memory failure.

bit 1 = file system failure.

bit 2 to bit 15 = undefined.

Internal Param: unsigned short value.

SCPI_CMD_ERROR -- Command syntax error.

*RST Defaults: N/A.

FETCh:TEST:STATe ?

Retrieves the test state, 0 = stopped, 1 = running.

*RST Defaults: test stopped.
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FETCh:TEST:DRDY ?

Data ready state, 0 = results data invalid, 1 = results data valid. The data ready state 
should be monitored by the user at the start of every test to determine when the 
test results are valid. Due to the amount of data acquired during a test, 
intermediate results may change before all of the results are gathered. It is, 
therefore, recommended that the user “ABORT” (stop) the test before the results 
are gathered. Results are available after the first results are processed then 
updated for any subsequent processed results during a test, signified by Data 
Ready state = 1.

*RST Defaults: Data Ready = 0.

FETCh:ASCII:RESults ?

Retrieves the current TDR results waveform structure as an ASCII string of data, 
each separated by a space character. These ASCII strings can be extremely large 
due to the amount of data samples and header information contained in each 
processed results. Up to 50 K of ASCII character data can be generated, allow an 
appropriate time for this transfer. The following is a break down of elements in the 
data stream. The elements are separated by a single space.

*RST Defaults: Results structure is set to all zeros.

�)(7&K�$6&,,�5(6XOWV "�&RPPDQG�'DWD�VWULQJV

5HWXUQHG�6WULQJ 'HVFULSWLRQ

6WUXFW�6L]H 7KH�VL]H�RI�WKH�ELQDU\�VWUXFWXUH�LQ�E\WHV�EHIRUH�FRQYHUVLRQ�WR�$6&,,��L�H��
�������

6WUXFW�5HY 7KH�UHYLVLRQ�RI�WKH�VWUXFWXUH��L�H�����

<HDU 7KH�\HDU�WLPH�VWDPS��L�H��������

0RQWK 7KH�PRQWK�WLPH�VWDPS����WR�����

'D\�RI�:HHN 7KH�GD\�RI�WKH�ZHHN�WLPH�VWDPS����WR����

'D\�RI�0RQWK 7KH�GD\�RI�PRQWK�WLPH�VWDPS����WR�����

+RXU 7KH�KRXU�7LPH�VWDPS����WR�����

0LQXWH 7KH�PLQXWH�WLPH�VWDPS����WR�����
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6HFRQG 7KH�VHFRQGV�WLPH�VWDPS����WR�����

0LOOL�6HFRQG 7KH�PLOOLVHFRQGV�WLPH�VWDPS����WR������

0RGHO 7KH�PRGHO�QXPEHU��L�H��1����$��

6Z�5HY 7KH�VRIWZDUH�UHYLVLRQ�QXPEHU��L�H��������

+Z��5HY 7KH�KDUGZDUH���UHYLVLRQ�QXPEHU��L�H��������

+Z��5HY 7KH�KDUGZDUH���UHYLVLRQ�QXPEHU��L�H��������

6HULDO�1R 7KH�PRGXOH�VHULDO�QXPEHU��L�H�����

/('V 7KH�FXUUHQW�VWDWH�RI�+Z�/('V����WR������

'UG\ 7KH�VWDWH�RI�WKH�GDWD�5HDG\�LQGLFDWRU����RU����

+Z(UURU 7KH�KDUGZDUH�HUURU�ELWV��L�H�����

&RQILJ�&KDQJH ,QGLFDWHV�LI�FRQILJXUDWLRQ�SDUDPHWHUV�KDYH�FKDQJHG�VLQFH�ODVW�UHVXOWV�UHDGLQJ�

3RUW 7KH�FXUUHQW�SRUW�VHOHFWLRQ����WR����

9RS 7KH�YHORFLW\�RI�SURSDJDWLRQ�VHWWLQJ��L�H���������

3XOVH�:LGWK 7KH�SXOVH�ZLGWK�VHWWLQJ�LQ�QV�����WR�������

5[�*DLQ 5[�JDLQ�VHWWLQJ�LQ�G%����WR�����

6WDUW�5DQJH 7KH�VWDUW�UDQJH�LQ�PLOOLPHWHUV����WR�����������

(QG�5DQJH 7KH�HQG�UDQJH�LQ�PLOOLPHWHUV�����WR�����������

7HVW�7LPH 7KH�WHVW�WLPH�LQ�VHFRQGV����WR������RU�!����IRU�´FRQWLQXRXV�UHDO�WLPHµ�
RSHUDWLRQ�

5[�)LOWHU 7KH�5[�ILOWHU�VHWWLQJ����WR����

96FDOH 7KH�YHUWLFDO�VFDOH�VHWWLQJ����WR����

+6FDOH 7KH�KRUL]RQWDO�VFDOH�VHWWLQJ����WR����

7KUHVKROG 7KH�WKUHVKROG�VHWWLQJ�������WR�������

�)(7&K�$6&,,�5(6XOWV "�&RPPDQG�'DWD�VWULQJV��FRQWLQXHG

5HWXUQHG�6WULQJ 'HVFULSWLRQ
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7HVW�,' 7KH�,'�RI�FXUUHQW�WHVW����WR����

&\FOH�&RXQW 7KH�QXPEHU�RI�WHVW�F\FOHV�FRPSOHWHG�

5KR�)DFWRU�� 8VHG�WR�VFDOH�WKH����ELW�LQWHJHU�WR�D�UHDO�QXPEHU�IURP����WR�����L�H�����������

=HUR�3RLQW 7KH�]HUR�SRLQW�LQGH[�LQWR�GDWD�VDPSOH�EXIIHU����WR�������

(QG�3RLQW 7KH�HQG�SRLQW�LQGH[�LQWR�WKH�GDWD�VDPSOH�EXIIHU����WR�������

6DPSOH�'LVWDQFH 7KH�GLVWDQFH�EHWZHHQ�GDWD�VDPSOHV�LQ�PLOOLPHWHUV��L�H���������

G6SDUH� $�VSDUH�GRXEOH�IORDWLQJ�SRLQW�IRU�IXWXUH�H[SDQVLRQ��L�H������

G6SDUH� $�VSDUH�GRXEOH�IORDWLQJ�SRLQW�IRU�IXWXUH�H[SDQVLRQ��L�H������

LO6SDUH� $�VSDUH�ORQJ�LQWHJHU�IRU�IXWXUH�H[SDQVLRQ��L�H�����

LO6SDUH� $�VSDUH�ORQJ�LQWHJHU�IRU�IXWXUH�H[SDQVLRQ��L�H�����

L6SDUH� $�VSDUH�,QW�LQWHJHU�IRU�IXWXUH�H[SDQVLRQ��L�H�����

L6SDUH� $�VSDUH�,QW�LQWHJHU�IRU�IXWXUH�H[SDQVLRQ��L�H�����

V6SDUH� $�VSDUH�VKRUW�LQWHJHU�IRU�IXWXUH�H[SDQVLRQ��L�H�����

V6SDUH� $�VSDUH�VKRUW�LQWHJHU�IRU�IXWXUH�H[SDQVLRQ��L�H�����

�VW�'DWD�6DPSOH 7KH�ILUVW�GDWD�VDPSOH����WR���������������

�QG�'DWD�6DPSOH 7KH�VHFRQG�GDWD�VDPSOH����WR���������������

����WK�'DWD�
6DPSOH

7KH�����WK�GDWD�VDPSOH����WR���������������

�)(7&K�$6&,,�5(6XOWV "�&RPPDQG�'DWD�VWULQJV��FRQWLQXHG

5HWXUQHG�6WULQJ 'HVFULSWLRQ
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FETCh:DBRL ?

Retrieves the “dbRL” value calculated at the distance mark set by the 
“SET:DISTance:MARK” command.

*RST Defaults: Results are set to all zeros.

FETCh:RHO ?

Retrieves the “rho” value calculated at the distance mark set by the 
“SET:DISTance:MARK” command.

*RST Defaults: Results are set to all zero’s.

FETCh:OHM ?

Retrieves the “Ohm” value calculated at the distance mark set by the 
“SET:DISTance:MARK” command.

*RST Defaults: Results are set to all zero’s.

FETCh:SWRev ?

Retrieves the software revision number.

*RST Defaults: Results are set to all zero’s.

FETCh:HW1Rev ?

Retrieves the first hardware revision number.

*RST Defaults: Results set to all zero’s.

FETCh:HW2Rev ?

Retrieves the second hardware revision number.

*RST Defaults: Results are set to all zeros.

FETCh:SNUMber ?

Retrieves the module serial number.

*RST Defaults: Results are set to all zeros.
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MTDR Module 
Specifications

Physical Characteristics 8–2

Transmitter Characteristics 8–2

Receiver Characteristics 8–3

Connectors and Jacks 8–4

Ordering Information 8–5
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Physical Characteristics 

Size (W×H×D): 7.8 × 9.0 × 2.6 inches (19.8 × 22.9 × 6.6 cm) 

Temperature

Operating: 0 to +40 °C (+32 to 104 °F)

Storage� : –20 to +60 °C (–4 to 140 °F) 

Power Characteristics

Power Consumption: 6 watts (provided by S.A. Tablet) 

Transmitter Characteristics

Output impedance: Balanced: 100 Ohms; Unbalanced: 50 Ohms 

Test signal output level: 3 to 25 Vpp

Pulse widths: 5, 10, 20, 50, 100, 200, 500, 1000, 2000, 5000 ns

Dynamic Range: >70 dB
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Receiver Characteristics

Input Protection: ±400 Vdc and ±400 Vac

Velocity of propagation: Range: 0.010 to 0.999; Resolution: 0.001

Maximum Range: 20,000 m at any VoP, depending on the cable type and 
condition

Distance Accuracy: 0.1% ±200 ps ±VoP uncertainty ±cursor resolution 

Cursor Resolution: 0.28% of the selected range.

Displayed Resolution: Time/Distance display: 400 pixels; 
Amplitude display: 250 pixels

Horizontal Resolution: 0.026 m at VoP 0.999; 0.039 m at VoP 0.660

Vertical Sensitivity: >65 dB

Vertical Resolution: Up to 16 effective bits depending on the test setup. 
241 pixels (vertical) displayed.

Display (in Service Advisor Tablet): 640 x480 pixels color VGA LCD with 
touchscreen. Backlighting with contrast control.

Display Range: Start and stop range are independently selectable

Event Marking: Three cursors (A,B, and C) 

Automatic return loss calculation: Two digit calculation at the cursor

Crosstalk calculation: Two digit calculation at the cursor set

Noise filters: Adaptive noise filtering based on test settings.

Waveform Storage: 50 waveforms

Test configuration database: Stores 50 test configurations, plus expansion via 
PCMCIA card. Can clone test configurations for service organization.

Standards Compliance : UL, ISO, CE
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Connectors and Jacks 

P1 and P2: Balanced: dual Bantam connectors (standard configuration); 
Unbalanced: BNC

BNC jack: MTDR coaxial cable connector P3 (standard configuration)

BNC jack: Butt-set connection (& binding posts) 

RS-232 connector: Remote connection & SCPI control 
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Ordering Information

Contact your Agilent Technologies representative to purchase any of the following 
products or accessories. 

1����$�0'75�0RGXOH�2UGHULQJ�,QIRUPDWLRQ

3DUW�1XPEHU 2SWLRQ 'HVFULSWLRQ

1����$ 6HUYLFH�$GYLVRU�3RUWDEOH�7HVW�7DEOHW��LQFOXGHV�

1L0+�EDWWHU\�DQG�LQWHUQDO�EDWWHU\�FKDUJHU��
6HUYLFH�$GYLVRU�&RPSDQLRQ�VRIWZDUH��9DF�SRZHU�DGDSWHU�
�1����$���DQG�'%���WR�'%���VHULDO�QXOO�PRGHP�FDEOH

��� 5HPRWH�6HUYLFHV��IRU�6�$��7DEOHW�DQG�PRGXOHV�

��� $GGLWLRQDO�6�$��7DEOHW�8VHU·V�0DQXDO

1����$ $GGLWLRQDO�1L0+�EDWWHU\��IRU�1����$��

1����$ 8QLYHUVDO�9DF�SRZHU�DGDSWHU�DQG�SRZHU�FRUG��VHOHFW�RQH��

$%$ 1RUWK�$PHULFD

$%% (XURSHDQ�+36$

$%* $XVWUDOLD

$%8 8QLWHG�.LQJGRP

$&' 6ZLW]HUODQG

$&) -DSDQ

$.- ,VUDHO

$.0 &KLQD

1����$ ([WHUQDO�EDWWHU\�FKDUJHU��IRU�1����$�

1����$ ���9GF�SRZHU�DGDSWHU��IRU�YHKLFOH�SRZHU�VRXUFH��

1����$ 6RIWVLGH�FDUU\LQJ�FDVH��IRU�1����$�DQG�DFFHVVRULHV��

1����$ +DUG�FDUU\LQJ�FDVH��IRU�1����$�DQG�DFFHVVRULHV�

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



07'5�0RGXOH�6SHFLILFDWLRQV

2UGHULQJ�,QIRUPDWLRQ

�²�

1����$ 6HUYLFH�$GYLVRU�&RQQHFWLYLW\�NLW��LQFOXGHV�

6HUYLFH�$GYLVRU�&RPSDQLRQ�VRIWZDUH�

'%���WR�'%���QXOO�PRGHP�FDEOH

1����$ ���N�9����0RGHP�3&�FDUG�

1����$ ���%DVH7�(WKHUQHW�/$1�3&�FDUG�

1����$ ���0E�&RPSDFW�)ODVK�DQG�3&0,$�DGDSWHU

1����$ *URXQGHG�WHVW�FDEOH�HTXLSSHG�ZLWK�WZR�%DQWDP�FRQQHFWRUV�DQG�DOOLJDWRU�JURXQG�FOLS�

1����$ *URXQGHG�WHVW�FDEOH�ZLWK�WZR�:(&������FRQQHFWRUV�DQG�DOOLJDWRU�JURXQG�FOLS�

1����$ 0HWDOOLF�7LPH�'RPDLQ�5HIOHFWRPHWHU��07'5��0RGXOH

1����$���� $GGLWLRQDO�07'5�8VHU·V�0DQXDO�

��������� '%���WR�'%���VHULDO�QXOO�PRGHP�FDEOH��VWDQGDUG�ZLWK�1����$�

1����$�0'75�0RGXOH�2UGHULQJ�,QIRUPDWLRQ��FRQWLQXHG

3DUW�1XPEHU 2SWLRQ 'HVFULSWLRQ
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ac: Alternating current. 

ADSL: Asymmetric Digital 
Subscriber Line. 

ANSI: American National Standards 
Institute.

attenuation: Signal loss. 

bandwidth: A network’s or 
channel’s capacity to carry traffic.

Bridged tap: is the point where a 
lateral connects to a twisted-pair line; 
a common cause of problems when 
POTS lines are upgraded to digital 
service. 

BW: See bandwidth.

cable fault: Any condition that 
makes a coaxial cable less efficient at 
delivering electrical energy. Poorly 
mated connectors, water leaks, and 
bad splices are typical cable faults.

CCITT. Consultative Committee on 
International Telegraph and 
Telephone, now the International 
Telecommunications Union (ITU). The 
standards produced by this 
organization are called ITU-T 
Recommendations. 

CO. Central Office.

CPE. Customer premises equipment; 
the equipment located on the customer’s 
side of the network interface box.

dB. Decibel. Standard unit for 
transmission loss, gain, and relative 
power ratios.

dBdsx. Decibels relative to the DSX 
level.

dBm: Decibels relative to one 
milliwatt.

dBRL: Decibels relative to reflected 
loss.

dBrnC: Decibels relative to 
reference noise with C-message 
weighting. 

dc: Direct current. 

DCE: Data circuit-terminating 
equipment. Equipment that provides 
the interface between a DTE device 
and a transmission circuit (for 
example, a modem). 

DS1: Digital signal level 1; 
1.544 Mbps.

DTE: Data terminal equipment. 
Equipment that converts user 
information into data signals for 
transmission (for example, a PC). 

DTMF: Dual Tone MultiFrequency. 

EDD: Envelope delay distortion. 

envelope: A group of frequencies 
used to simulate a data signal. 

EPD: Echo Path Delay. 

EPL: Echo Path Loss. 

ERL: Echo Return Loss. 

ESD: Electrostatic discharge. The 
discharge of static electricity, which 
has the potential to damage electronic 
circuitry. 

FEXT: Far-end cross talk. 

FLA: Frequency, Level, and 
Attentuation. 
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FTTH: Fiber to the home; a 
broadband deployment system that 
uses fiber optic cables to connect the 
central office/head end to local 
distribution nodes (in the subscriber 
area). Individual fiber optic cables are 
then used to connect subscribers to 
the local distribution node.

GUI: Graphical user interface. 

HDSL: High-bit rate Digital 
Subscriber Line. 

HFC: Hybrid Fiber/Coax; a 
broadband deployment system that 
uses a fiber optic cable to connect the 
central office/head end to a local 
distribution node (in the subscriber 
area). Coaxial cable is then used to 
connect the subscriber to the local 
distribution node.

Hz: Hertz. Measure of frequency, one 
cycle per second.

Incident Pulse: A transmitted pulse 
of electrical energy before it reaches 
and impedance barrier and is reflected 
back toward its source.

ISDN: Integrated Services Digital 
Network. 

ISO: International Standards 
Organization.

ITU: International 
Telecommunications Union, formerly 
the Consultative Committee on 
International Telegraph and Telephone 
(CCITT). The standards produced by 
this organization are called ITU-T 
Recommendations. 

jitter: Short-term variation in the 
phase of a digital signal (includes 
phase variation above 10 Hz).

Kb or Kbit: Kilobit. A thousand bits. 

KB or Kbyte: Kilobyte. One 
thousand bytes.

Kbps: Kilobits per second. 

kHz: Kilohertz. Measure of 
frequency, one thousand cycles per 
second. 

LAN: Local area network. 

lateral: a twisted-pair line extending 
from a bridged tap on the main line 
(usually toward a subscriber). Lateral 
lines are frequently mistakenly 
referred to as bridged taps

LBO capacitor: A capacitor used to 
match the capacitance of a short line 
segment to the inductance of an 
attached load coil.

Load Coil : an inductive device 
employed in local loops that exceed 
18000 feet in length. Load coils 
compensate for wire capacitance and 
boost signals in the voice band (300 to 
3,000 Hz).

LCD: Load Coil Detection. 

LED: Light-emitting diode. 

load coil: A device used to improve 
the quality of voice transmission, 
causes problems with digital services. 

local loop: A pair of copper wires 
that connects a subscriber to the 
telephone company’s central office.
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loopback: A state in which the 
transmit signal is reversed back as the 
receive signal, typically by a far-end 
network element. 

mA: Milliampere. Measure of 
current, one thousandth of an ampere. 

Mb or Mbit: Megabit. One million 
bits. 

MB or Mbyte: Megabyte. One 
million bytes. 

Mbps: Megabits per second.

MHz: Megahertz. Measure of 
frequency, one million cycles per 
second. 

ms: Millisecond. One thousandth of a 
second. 

MTDR: Metallic Time Domain 
Reflectometer. 

NEXT: Near-end cross talk. 

NHT: Noise with Holding Tone.

NIC: Network Interface Card. A type 
of PCMIA card. 

NiMH: Nickel Metal Hydride. A type 
of battery. 

noise: any unwanted electrical 
energy that interferes with 
communications.

NTG: Noise to Ground. 

OC: Optical carrier. 

octet: Eight bits. Typically refers to a 
group of bits that spans more that one 
byte. 

PI: Power influence. A test used to 
measure the amount of noise on each 
wire in a twisted pair. 

ppm: Parts per million. 

POTS: Plain old telephone service.

PSD: Power Spectral Density. 

QOS: Quality-Of-Service. 

RAM: Random access memory.

rho: reflection coefficient.

RMS: Root mean square. A type of 
detector used for power 
measurements. 

ROM: Read-only memory. 

RX: (Receive) An input function. 

SCPI: Standard Commands for 
Programmable Instruments. 

SRL-lo: Singing Return Loss–low. 

SRL-hi: Singing Return Loss–high. 

S/TD: Signal-to-Noise and Total 
Distortion. 

synchronous: Synchronized. 
Occurring at the same rate or period; 
sharing common timing with an 
outside timing source. 
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T1: See DS1. 

TDR: Time Domain Reflectometer. 

TIMS: Transmission Impairment 
Measurement Set. 

TLP: Transmission Level Point. 

TX: (Transmit) An output signal or 
port. 

V: Volt.

Vac: Volt, alternating current. 

Vdc: Volt, direct current.

VF: Voice frequency.

VoP: Velocity of Propagation.

V pk: Volt peak. 

V p-p: Volt, peak-to-peak. 
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Warranty, 
Calibration, 
and Service
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Agilent Technologies Limited Warranty Statement

Agilent Product: N1627A Metallic Time Domain Reflectometer Module 

Duration of Limited Warranty: Three years

1. Agilent warrants to you, the end-user customer, that Agilent hardware, 
accessories and supplies will be free from defects in materials and 
workmanship after the date of purchase, for the period specified above. If 
Agilent receives notice of such defects during the warranty period, Agilent 
will, at its option, either repair or replace products which prove to be 
defective. Replacement products may be either new or equivalent in 
performance to new.

2. Agilent warrants to you that Agilent software will not fail to execute its 
programming instructions after the date of purchase, for the period specified 
above, due to defects in material and workmanship when properly installed 
and used. If Agilent receives notice of such defects during the warranty 
period, Agilent will replace software which does not execute its programming 
instructions due to such defects.

3. Agilent does not warrant that the operation of Agilent products will be 
uninterrupted or error free. If Agilent is unable, within a reasonable time, to 
repair or replace any product to a condition as warranted, you will be entitled 
to a refund of the purchase price upon prompt return of the product.

4. Agilent products may contain remanufactured parts equivalent to new in 
performance or may have been subject to incidental use.

5. Warranty does not apply to defects resulting from (a) improper or inadequate 
maintenance or calibration, (b) software, interfacing, parts or supplies not 
supplied by Agilent, (c) unauthorized modification or misuse, (d) operation 
outside of the published environmental specifications for the product, or (e) 
improper site preparation or maintenance.

6. Agilent warrants that the Agilent Product described above will be able to 
accurately process date data (including, but not limited to, calculating, 
comparing, and sequencing) from, into, and between the twentieth and 
twenty-first centuries, and the years 1999 and 2000, including leap year 
calculations, when used in accordance with the Product documentation 
provided by Agilent (including any instructions for installing patches or 
upgrades), provided that all other products (e.g. hardware, software, 
firmware) used in combination with such Agilent Product(s) properly 
exchange date data with it. If the Specifications require that specific Agilent 
Products must perform as a system in accordance with the foregoing 
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warranty, then that warranty will apply to those Agilent Products as a system, 
and Customer retains sole responsibility to ensure the Year 2000 readiness of 
its information technology and business environment. The duration of this 
warranty extends through January 31, 2001. To the extent permitted by local 
law, this warranty applies only to branded Agilent Products and not to 
products manufactured by others that may be sold or distributed by Agilent. 
The warranty in this paragraph 6) applies only to Agilent Products shipped 
after July 01, 1998. The remedies applicable to this paragraph 6) are those 
provided in paragraphs 1, 2, and 3.

7. Products purchased from Agilent outside the U.S. will receive the standard 
warranty in the country of purchase. If end user customer moves such 
Products to another country where Agilent has Support presence, then end 
user customer will receive the destination country standard warranty.

8. Products purchased in the U.S. based on the U.S. list prices will only receive 
standard warranty in the U.S., except for Products with a global warranty. A 
global warranty means that the Product will include the destination country’s 
standard warranty in any country where the Product is moved provided that 
Agilent has Support presence in that country.

9. TO THE EXTENT ALLOWED BY LOCAL LAW, THE ABOVE WARRANTIES 
ARE EXCLUSIVE AND NO OTHER WARRANTY OR CONDITION, WHETHER 
WRITTEN OR ORAL, IS EXPRESSED OR IMPLIED AND AGILENT 
SPECIFICALLY DISCLAIMS ANY IMPLIED WARRANTIES OR CONDITIONS 
OF MERCHANTABILITY, SATISFACTORY QUALITY, AND FITNESS FOR A 
PARTICULAR PURPOSE. Some countries, states or provinces do not allow 
limitations on the duration of an implied warranty, so the above limitation or 
exclusion might not apply to you. This warranty gives you specific legal rights 
and you might also have other rights that vary from country to country, state 
to state, or province to province.

10. TO THE EXTENT ALLOWED BY LOCAL LAW, THE REMEDIES IN THIS 
WARRANTY STATEMENT ARE YOUR SOLE AND EXCLUSIVE REMEDIES. 
EXCEPT AS INDICATED ABOVE, IN NO EVENT WILL AGILENT OR ITS 
SUPPLIERS BE LIABLE FOR LOSS OF DATA OR FOR DIRECT, SPECIAL, 
INCIDENTAL, CONSEQUENTIAL (INCLUDING LOST PROFIT OR DATA), OR 
OTHER DAMAGE, WHETHER BASED IN CONTRACT, TORT, OR 
OTHERWISE. Some countries, states or provinces do not allow the exclusion 
or limitation of incidental or consequential damages, so the above limitation 
or exclusion may not apply to you.

THE WARRANTY TERMS CONTAINED IN THIS STATEMENT, EXCEPT TO THE 
EXTENT LAWFULLY PERMITTED, DO NOT EXCLUDE, RESTRICT OR MODIFY 
AND ARE IN ADDITION TO THE MANDATORY STATUTORY RIGHTS 
APPLICABLE TO THE SALE OF THIS PRODUCT TO YOU.
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Calibration

This instrument must be calibrated only by authorized Agilent Technologies 
personnel. Unauthorized service or calibration will void the warranty. 

The Agilent Technologies N1627A MTDR Module requires calibration every three 
years. To arrange for calibration, please contact Technical Support at 
1-800-923-7522 or 978-266-3300. 
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Service

If your MTDR Module does not appear to be operating properly, carefully check all 
configuration parameters and connections. Improper selection of timing modes or 
drop channels, for example, can cause unexpected operation. Also check that the 
module is seated properly in the Service Advisor Tablet.

If you feel that your MTDR Module requires service, call Technical Support at 
1-800-923-7522 or 978-266-3300. Trained personnel are available to help solve your 
problem or determine if the unit must be returned for repair. 

Returning a Unit for Repair

If your MTDR Module must be returned, a Technical Support representative will 
assign a Return Material Authorization (RMA) number. No product will be 
accepted for service without an RMA number. 

Ship the instrument to: 

Repair Department
Agilent Technologies
Service Test Division
2 Robbins Road
Westford, MA 01886 USA

Be sure to mark the RMA number on the outside of the shipping container. In 
addition, be sure to include the following information:

• Model number (N1627A) and name (MTDR Module)

• Serial number

• Your name and phone number

• A written description of the problem

• Return “ship to” address

• Invoice address

• Payment information (if unit is out of warranty)
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A

A-B/A-C distance 2-10, 6-19

abort (ABOR) command 7-11

“A” cursor 2-9, 6-20

Agilent limited warranty W-2

Autostart 2-3

B

basic test procedure 2-13

battery indicator 1-2

B-C distance 2-10, 6-19

“B” cursor 2-9, 6-20

before you begin testing 2-2

bridged tap 3-10

C

cable distance 3-14, 4-8

cable termination 3-2

calibration W-4

“C” cursor 2-9, 6-20

coaxial cable
anomalies 4-3
connecting 2-5
length measurement 4-7
problems 4-2
segment measurement 4-8
short location 4-9
splice location 4-10

coils 3-15

command prefix 7-2

comparison 6-23

connecting lines 2-4

connection
coaxial cable 2-5, 2-13
crosstalk test 2-4
twisted pair 2-4, 2-13

connector, output reflection 2-5

connectors 6-3

coupler 4-11

crosstalk mode 2-6

crosstalk point location 3-21, 3-22

cursors 2-9, 6-20

D

dBRL 2-11, 3-4, 6-21

declaration of conformity iv

deleting waveforms 6-28

directional coupler location 4-11

display 1-4

distance
display 6-19
flags 2-9
measurements 2-10

E

effective impedance 
measurement 3-5, 6-22

end range 2-8, 2-14
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F

far-end cursor 6-20

fault simulation 2-2

fetch (FETC)
ASCII results (RES) 

command 7-18
dBRL (DBRL) command 7-21
effective impedance (OHM) 

command 7-21
errors (ERR) command 7-17
hardware 1 revision (HW1R) 

command 7-21
LEDS command 7-17
module serial number (SNUM) 

command 7-21
reflection coefficient (RHO) 

command 7-21
software revision (SWR) 

command 7-21
test (TEST) data ready (DRDY) state 

command 7-18
test (TEST) state (STAT) 

command 7-17

file management options 5-1, 6-24

G

graphical user interface (GUI)
starting 1-7

H

horizontal scaling 2-12

I

Ifail 2-6, 3-20, 6-6

impedance 3-5, 6-22

indicators 6-2
S.A. Tablet 1-2

initialization, module 7-7

initiate (INIT) command 7-11

intermittent failure test mode 2-6

intermittent problems 3-20

issuing SCPI commands 7-6

J

jacks 6-3

L

lateral 3-10

lateral length measurement 3-12

LED indicators 1-2, 6-2

line build-out (LBO) capacitors 3-17

load coil location 3-15

long command form 7-4

M

main screen 1-4, 6-4

maximum peak 2-12

measurement
viewing 6-18

measurements
dBRL/rho/Ohms 2-11

measuring VoP 4-5

mode selection 2-6

module
connection 2-4
connectors 6-3
indicators 6-2
initialization 7-7
installation 1-6

module indicators 6-2

moisture 3-19
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MTDR
connectors 1-3
front panel 1-3
indicators 1-3
main screen 1-4, 6-4

N

N1610A—See S.A. Tablet

N1627A—See MTDR Module

near-end cursor 6-20

noise filter selection 2-15

O

Ohms 2-11, 3-5, 6-21, 6-22

opens 3-8

P

parameter measurements 2-11

parameters, SCPI command 7-4

PC connections for SCPI 7-6

point-of-interest cursor 6-20

point-to-point measurement 3-14

power ON indicator 1-2

power splitter location 4-11

power turnon 1-7, 2-3

print 5-9, 6-24

pulse width setting 2-7, 2-14, 2-15

R

recall waveform 6-23

recall waveforms 6-27

reflection, output connector 2-5

reflection characteristics 3-3

reflection coefficient (rho) 3-5, 6-22

reset (RST) command 7-11

reset test set 7-7

resplit, twisted-pair 3-22

results viewing 6-18

return loss 3-4, 6-21

rho 2-11, 3-5, 6-21, 6-22

root nodes, SCPI command 7-3

route (ROUT) terminal (TERM) 
command 7-12

*RST command 7-7

S

S.A. Tablet 1-2, 1-6

save (SAV) ASCII file (FILE) 
command 7-15

save waveform 6-25

SCPI commands
abort (ABOR) command 7-11
command separators 7-5
command syntax 7-2, 7-5
fetch (FETC) commands 7-17 

to 7-21
initiate (INIT) 7-11
issuing 7-6
parameters 7-4
reset (RST) command 7-11
root nodes 7-3
route (ROUT) command 7-12
*RST 7-7
save (SAV) ASCII file (FILE) 

command 7-15
select (SEL) test (TEST) 

command 7-15
sense (SENS) commands 7-14
set (SET) distance (DIST) marker 

(MARK) 7-16
source (SOUR) commands 7-13
timed test (TIM) test (TEST) period 

(PER) command 7-15

screen print 5-9

select (SEL) test (TEST) 
command 7-15
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select test 6-6

sense (SENS)
gain (GAIN) command 7-14
horizontal scale (HSC) 

command 7-14
vertical scale (VSC) 

command 7-14

service or repair W-5

set (SET) distance (DIST) marker 
(MARK) 7-16

short 3-9, 4-9

short command form 7-4

shutdown button 1-8

software updates 5-9

software version vi

source (SOUR)
end range (END

RANG) command 7-13
pulse width (PWID) 

command 7-13
start range (STAR

RANG) command 7-13

splice 3-18, 4-10

split, twisted-pair 3-22

splitter 4-11

standard test mode 2-6

Start/Stop 6-28

Start button 6-28

start range 2-8, 2-14

Std 2-6, 6-6

Stop button 6-28

subtract 6-23

syntax, SCPI command 7-2, 7-2 to 7-5

T

Tablet—See S.A. Tablet

tap, bridged 3-10

TDR test procedure, basic 2-13

test duration settings 2-14

testing, basic 2-13

testing considerations 2-2

test mode 2-6, 6-6

test parameters 2-7

test results 6-21

test setup 2-7

test start/stop 6-28

timed test (TIM) test (TEST) period 
(PER) command 7-15

TIMS module
specifications 8-2 to 8-4

twisted pair
bridged tap location 3-10
connecting 2-4
distance measurements 3-14
intermittent problem location 3-20
lateral length measurement 3-12
open location 3-8
short location 3-9
VoP 3-6

twisted pair open location 3-8
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U

unit of measurement 2-12, 6-18

updating software 5-9

V

velocity of propagation (VoP) 3-6

vertical scaling 2-12

viewing results 2-12, 6-18

VoP 3-6

VoP/Cable 2-7, 3-7

VoP control 2-7

VoP correction 3-6, 3-7, 4-5

W

warranty W-2

water problems 3-19

waveform 6-23, 6-25
comparison 6-23
cursors 2-9
deletion 6-28
display 6-20
recalling 6-27
scaling 2-12
scaling, horizontal 2-15
scaling, vertical 2-14

wet area location 3-19

wire splice location 3-18

X

Xtalk 2-6, 3-21, 3-23, 6-6

Z

zoom 2-12, 6-18, 6-19
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Gold-standard solutions 
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commercial, and military systems with our 

superior service and support. 
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