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

Manufacturer’s Name: Agilent Technologies Incorporated

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

Declares that the product

Product Name: SONET/SDH Module

Model Numbers: N1675A, N1676A, and N1677A

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

Conforms to the following Product Specifications:

EMC Emissions: EN 55022:1998 Class A
FCC 47 CFR Part 15 Class A
VCCI Class A
AS/NZS 3548:1995/CISPR 22 Class A
EN61000-3-2:1995/A14:2000
EN61000-3-3:1995

EMC Immunity: EN 55024:1998

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 30 October, 2001
Quality Manager Westford, MA, USA
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7HFKQRORJLHV�*PE+��'HSDUWPHQW�=4�6WDQGDUGV�(XURSH��+HUUHQEHUJHU�6WUDVV������'�������
%RHEOLQJHQ��*HUPDQ\��)$;�������������������



$ERXW�WKLV�%RRN
About this Book

This section briefly describes the organization of this manual.

Chapter 1, Getting Started, introduces the SONET/SDH Modules and describes the 
connectors, indicators, and user interface test screen. This chapter also describes 
how to install the module in a Service Advisor tablet and power the system on.

Chapter 2, Testing with the SONET/SDH Module, provides step-by-step 
instructions for setting up and conducting tests with the N1675A, N1676A, or 
N1677A.

Chapter 3, SONET Reference, contains reference information for the SONET 
features of the N1675A, N1676A, and N1677A. This material describes the function 
and parameters for each of the SONET controls and indicators on the test screen.

Chapter 4, SDH Reference, contains reference information for the SDH features of 
the N1675A, N1676A, and N1677A. This material describes the function and 
parameters for each of the SDH controls and indicators on the test screen.

Chapter 5, Results Reference, contains reference information about all the 
measurements and results made by the SONET/SDH Module.

Chapter 6, Printing and Reports, describes how to connect a printer, and how to 
generate, save, and print reports.
v



$ERXW�WKLV�9HUVLRQ
About this Version

Applicability

This version of the Agilent Technologies N1675A, N1676A, and N1677A Service 

Advisor SONET/SDH Test Modules User’s Manual applies to the Service Advisor 
Tablet running operating system software version 1.42 (or later) and N1675A, 
N1676A, and N1677A Test Modules running software version 1.22.

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 Agilent 
Customer Care at 1-877-878-8018.

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.

6HUYLFH�$GYLVRU�621(7�6'+�7HVW�0RGXOH�8VHU·V�0DQXDO�SULQWLQJ�KLVWRU\
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*HWWLQJ�6WDUWHG

7KH�6HUYLFH�$GYLVRU�621(7�6'+�0RGXOHV
The Service Advisor SONET/SDH Modules

The Agilent line of Service Advisor SONET/SDH Modules includes the N1675A, the 
N1676A and the N1677A. These are single-slot modules that plug into the Service 
Advisor Test Tablet (N1610A or N1610B) or into the Service Advisor Undercradle 
(N1700A). Each module provides the ability to test SONET and SDH optical signals 
at 622 Mbs (OC-12 or STM-4) and 155 Mbs (OC-3 or STM-1).

The N1676A and N1677A also provide the ability to test SONET and SDH electrical 
signals at 51 Mbs (STS-1 or STM-0e). The N1676A and N1677A provide two 
electrical receivers and one electrical transmitter.

The N1677A further provides the ability to test 155 Mbs electrical signals (SONET 
STS-3 or SDH STM-1e).

Identifying Your SONET/SDH Module

The packaging and connectors on different Service Advisor SONET/SDH Modules 
can look very similar. To determine which module you have, verify the model 
number as shown in the following illustration.

The table on the following page describes the available options and testing for the 
SONET/SDH Test Modules.

0RGHO�QXPEHU�ORFDWLRQ
�²�
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7KH�1����$�621(7�6'+�0RGXOH�DW�D�*ODQFH
The N1675A SONET/SDH Module at a Glance

The following illustration identifies the connectors and indicators on the N1675A 
SONET/SDH Test Module. The connectors on your module depend on which 
options you purchased (see N1675A, N1676A, and N1677A SONET/SDH Module 

Connector/Testing Options, page 1–3).

Refer to the referenced pages for more information.

7UDQVPLW�2SWLFDO�&RQQHFWRU
�VHH�SDJH �²��
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+LVWRU\�LQGLFDWRU
�VHH�SDJH �²���
�²�
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7KH�1����$�621(7�6'+�0RGXOH�DW�D�*ODQFH
The N1676A SONET/SDH Module at a Glance

The following illustrations identify the connectors and indicators on the N1676A 
SONET/SDH Test Module. The connectors on your module depend on which 
options you purchased (see N1675A, N1676A, and N1677A SONET/SDH Module 

Connector/Testing Options, page 1–3).

Refer to the referenced pages for more information.

N1676A-001, -003, -005 — Optical and WECo 440 Connectors
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+LVWRU\�LQGLFDWRU��VHH�SDJH �²���
�²�
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7KH�1����$�621(7�6'+�0RGXOH�DW�D�*ODQFH
N1676A-011, -013, -015 — Optical and BNC Connectors
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7KH�1����$�621(7�6'+�0RGXOH�DW�D�*ODQFH
The N1677A SONET/SDH Module at a Glance

The following illustrations identify the connectors and indicators on the N1677A 
SONET/SDH Test Module. The connectors on your module depend on which 
options you purchased (see N1675A, N1676A, and N1677A SONET/SDH Module 

Connector/Testing Options, page 1–3).

Refer to the referenced pages for more information.

*URXQG�OXJ��VHH�SDJH �²��
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0RGXOH�&RQQHFWRUV
Module Connectors

This section describes the signal connectors on the top of the SONET/SDH 
Module. Refer to the illustrations on page 1–4 (N1675A), pages 1–5 and 1–6 
(N1676A), and page 1–7 (N1677A).

Line 1 Receiver Connectors

The RX1 connectors (RX on the N1675A) accept the received signal from the 
system under test. The optical connector (all models) and electrical connector 
(N1676A and N1677A only) can be used to connect to the following signals:

Optical RX/RX1: The optical input provides a fiberoptic connector for testing 
SONET OC-12 or OC-3 and SDH STM-4 and STM-1 signals. The type of connector 
installed in your module depends on which option you ordered. Refer to the table 
on page 1–3.

Electrical RX1 (N1676Aand N1677A only): The electrical input provides a 
WECo 440 or BNC connector for testing SONET STS-1 or SDH STM-0e signals. The 
type of connector installed in your module depends on which option you ordered. 
Refer to the table on page 1–3.

Line 2 Receiver Connector (N1676A and N1677A only)

The RX2 connector accepts a second electrical input signal — either a SONET 
STS-1 signal or an SDH STM-0e signal. The type of connector will be the same as 
for the RX1 electrical input. Refer to the table on page 1–3.

Line 1 Transmitter Connectors

The TX1 connectors (TX on the N1675A) provides a transmit signal to the system 
under test. The optical connector (all models) and electrical connector (N1676A 
and N1677A only) can be used to connect to the following signals:

Optical TX/TX1: The optical output provides a fiberoptic connector for testing 
SONET OC-12 or OC-3 and SDH STM-4 and STM-1 signals. The type of connector 
on your module depends on the option you ordered. Refer to the table on page 1–3.

Electrical TX1 (N1676A and N1677A only): The electrical output provides a 
WECo 440 or BNC jack for testing SONET STS-1 or SDH STM-0e signals. The type 
of connector on your module depends on the option you ordered. Refer to the table 
on page 1–3.
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BITS Input Connector (N1676A and N1677A only)

The BITS (building integrated timing source) connector on the SONET/SDH test 
module allows you to connect an external signal clock. This Bantam style 
connector accepts a standard DS1 BITS or E1 MTS (master timing source) signal. 
For information on using the BITS input, see Timing Source, page 3–4 (SONET) or 
Timing Source, page 4–4 (SDH).

Ground Lug

The ground lug provides a connection to safety or earth ground.

:DUQLQJ� %HFDXVH�WKH�7DEOHW�FDQ�EH�XVHG�DV�D�EDWWHU\�SRZHUHG�SRUWDEOH�LQVWUXPHQW��WR�SUHYHQW�WKH�
SRVVLELOLW\�RI�VHYHUH�LQMXU\�RU�GHDWK�\RX�PXVW�FRQQHFW�WKH�*URXQG�OXJ�RQ�WKH�621(7�6'+�
PRGXOH�WR�D�VDIHW\�JURXQG�ZKHQ�DQ\�QRQ�RSWLFDO�LQSXW�LV�FRQQHFWHG�
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Module Indicators

This section describes the indicator lights on the top of the SONET/SDH Module. 
The figure below shows a typical set of indicators. Refer to the figures on page 1–4 
(N1675A), pages 1–5 and 1–6 (N1676A), and page 1–7 (N1677A) for the indicators 
on your specific module.

Laser Active Indicator

The Class 1 Laser indicator lights to indicate that the transmit laser is on 
(transmitting). To turn the laser on and off press the Laser button on the test 
screen (see Activating and Deactivating the Laser, page 2–11).

Module Ready Indicator

The RDY indicator lights green and remains lit when the self test is finished and the 
SONET/SDH Module is ready to perform tests.

RDY SIG FRM
PAT
SNC SIG FRM ERR HIST

RDY SIG FRM SIG FRM ERR HIST

Class1
Laser

PAT
SNC

PAT
SNC

PAT
SNC

Class1
Laser

/DVHU�$FWLYH�LQGLFDWRU

0RGXOH�5HDG\�LQGLFDWRU

/LQH���VLJQDO�VWDWXV�LQGLFDWRUV�

/LQH���VLJQDO�VWDWXV�LQGLFDWRUV

(UURU�LQGLFDWRU

+LVWRU\�LQGLFDWRU
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Signal Status Indicators

The SONET/SDH Module provides three indicators that describe the status of the 
system under test. The N1675A, has one set of indicators. The N1676A and N1677A, 
have two sets of indicators: one for each received line. The status indicators on the 
left apply to Line 1; the indicators on the right apply to Line 2.

SIG: Lights to indicate a valid signal has been detected for the line (based on the 
current test setup, see also LOS, page 5–6).

FRM: Lights to indicate that valid framing format has been detected and 
synchronized on line based on the current frame selection.

PAT SNC: Lights to indicate that pattern synchronization has been established on 
the line based on the currently selected patter (see SONET BER Patterns, 
page 3–5, and SDH BER Patterns, page 4–5).

Error Indicator

The ERR indicator lights when an error has been detected on the line (Line 1 or 
Line 2 for the N1676A). With intermittent errors, the indicator will blink 
occasionally. During heavily errored periods, the indicator may stay lit.

History Indicator

The HIST indicator lights when one or more errors have occurred previously 
during the current test. HIST will remain lit until a new test is started, or until 
Clear History is selected from the Trouble button menu.

Clear History: Tapping Clear History resets not only the indicator on the top of 
the module, but also the history indicators on the SONET/SDH testing screen. 
Error results and current alarms are maintained, but all history (yellow) indicators 
are reset to off.

7DS�WR�UHVHW�KLVWRU\�LQGLFDWRUV
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The SONET/SDH Testing Screen at a Glance

Toolbar

The toolbar contains buttons for selecting modules and controlling tests.

Slot Buttons: The Slot A and Slot B buttons select the active test module if two 
modules are installed the Service Advisor Tablet. If the second module is not a 
SONET/SDH Module, that module’s interface will be displayed.

Trouble Scan Button: This button allows you to quickly find any errors or 
alarms present on the signal. See Using Trouble Scan, page 2–14.

Auto Setup Button: This button trigger’s the SONET/SDH Module’s automatic 
test configuration feature. Tap Auto Setup to have the module automatically 
analyze and configure itself to the input signal. See Using Auto Setup, page 2–4.

Start/Stop Button: The test Start/Stop button controls testing. When testing is 
stopped, the button reads “Start”. Tapping Start begins the test. When a test is 
running, the button reads “Stop” and tapping it halts the test.

File Button: Tapping the File button calls the File menu, which provides access 
to data report printing and storage (see Printing and Reports, page 6–1), test time 
setup, and factory default settings.

Help Button: Tap the Help button to display the SONET/SDH Module’s software 
version data.

7RROEDU

5HVXOWV�DUHD

6HWXS�FRQWURO�DUHD
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Results Area

The SONET/SDH Test Module interface features a two-paned Results display area. 
This area allows you to view two sets of results simultaneously. For example, you 
can view errors in one pane and alarms in the other pane. Or you can view live 
Section overhead in one pane, and Path overhead in the other.

With the N1676A or N1677A module, you can view results from both receivers 
(Line 1 and Line 2) simultaneously.

Setup Control Area

The Setup Control area at the bottom of the SONET/SDH Test Module screen 
provides buttons for configuring the module setup parameters. For more 
information, see Setting Up the Test, page 2–5.
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Installing and Switching On

This procedure describes how to install the SONET/SDH Test Module in a Service 
Advisor Test Tablet and switch the system on. For more information on Test Tablet 
operations, refer to the User’s Manual that came with your tablet.

1. Select an unused module bay (slot) in the Service Advisor Tablet.

The SONET/SDH Module uses one slot in the Tablet. Either slot can be used.

2. Open the module bay cover and align the module with the bay. The module’s 
label must face toward the front of the Tablet.

3. Slide the SONET/SDH Module into the bay until it is firmly seated.

4. Rotate the locking tab to secure the module in the bay.

5. Power on the Tablet by pressing and holding the power switch. During power 
up, the Tablet will sound a tone and display the Service Advisor Manager 
screen.

6. If the Auto Start Module feature is enabled on the Tablet, powering on the 
tablet also powers on the SONET/SDH Module and the SONET/SDH Testing 
screen is automatically launched.

If the Auto Start Module feature is not enabled, tap the appropriate Enable 
button on the Service Advisor Manager Tablet Control screen.

7. When the SONET/SDH module’s RDY (ready) indicator lights, the unit is ready 
for use.

0RGXOH�ED\V��VORWV�

/RFNLQJ�WDEV

3RZHU�EXWWRQ

(QDEOH�EXWWRQ
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Restoring Factory Defaults

If you want to return the SONET/SDH MOdule to its initial configuration as 
shipped from the factory, follow this procedure:

1. Tap the File button in the toolbar. The File menu is displayed.

2. Tap the Reset button. The System Reset window appears.

3. Tap Yes to reset the module to its factory defaults.

Tap No to cancel the factory reset.

Resetting the module stops any active tests and resets all configuration parameters 
to their factory default settings. Stored data is not affected.

'HIDXOW�5HVHW�EXWWRQ
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Testing Overview

The following steps describe the basic testing procedure for the SONET/SDH 
Module. For each step you will need to make selections and changes to meet your 
specific testing needs. Further details are provided in subsequent sections.

1RWH� %HIRUH�\RX�EHJLQ�WHVWLQJ��PDNH�VXUH�WKH�621(7�6'+�PRGXOH�LV�SURSHUO\�LQVWDOOHG�DQG�WKH�
6HUYLFH�$GYLVRU�V\VWHP�LV�SRZHUHG�RQ��6HH ,QVWDOOLQJ�DQG�6ZLWFKLQJ�2Q��SDJH �²���

1. Connect the SONET/SDH Module to the system to be tested. See page 2–3.

2. If you want the SONET/SDH Module to automatically configure itself for the 
system under test, tap the Auto Setup button. If you use Auto Setup, skip 
steps 3 through 7. See Using Auto Setup, page 2–4.

3. If you are using both receivers (RX1 and RX2; N1676A only) tap the Line 
button to select the line you want to configure.

1RWH� 2QO\�/LQH ��KDV�ERWK�D�WUDQVPLWWHU��7;���DQG�D�UHFHLYHU��5;���

4. Select the type of test you want to perform by tapping the Test button in the 
Setup/Control area. Choose the Standard (SONET or SDH), Rate, Payload, and 
Mode for the test. See page 2–5.

5. Configure signal parameters beginning with the highest-rate signal in your 
test.

6. Tap the SONET or SDH button to configure the signal parameters. Only one of 
these buttons will be displayed, depending on which standard you selected in 
step 4.

7. Configure the Overhead, Clock, Pattern, and APS functions as appropriate for 
your test. See page 2–6 for SONET; see page 2–8 for SDH.

8. If desired, set up the Action button for your test. See page 2–10.

9. Activate the transmit laser, if applicable. See page 2–11.

10. Select a test time mode and begin the test. See page 2–12.

11. View test results as desired. See page 2–13.

12. Use the Trouble button to locate problems. See page 2–14.
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Connecting the Module to the System Under Test

The following procedure describes how to connect the SONET/SDH Module to the 
system to be tested.

1RWH� 7KH�W\SH�RI�FRQQHFWRUV�RQ�\RXU�PRGXOH��DQG�WKHUHIRUH�WKH�W\SH�RI�FDEOHV�\RX�VKRXOG�XVH��
DUH�GHWHUPLQHG�E\�WKH�RSWLRQV�RUGHUHG�ZKHQ�\RX�SXUFKDVHG�\RX�PRGXOH��6HH 1����$��
1����$��DQG�1����$�621(7�6'+�0RGXOH�&RQQHFWRU�7HVWLQJ�2SWLRQV��SDJH �²��

1. If you are performing electrical testing (N1676A and N1677A only) be sure to 
connect the module’s ground lug to an appropriate safety ground.

:DUQLQJ� %HFDXVH�WKH�7DEOHW�FDQ�EH�XVHG�DV�D�EDWWHU\�SRZHUHG�SRUWDEOH�LQVWUXPHQW��WR�SUHYHQW�WKH�
SRVVLELOLW\�RI�VHYHUH�LQMXU\�RU�GHDWK�\RX�PXVW�FRQQHFW�WKH�*URXQG�OXJ�RQ�WKH�621(7�6'+�
PRGXOH�WR�D�VDIHW\�JURXQG�ZKHQ�DQ\�QRQ�RSWLFDO�LQSXW�LV�FRQQHFWHG�

2. Use an appropriate patch cable to connect the signal coming from the system 
under test to the RX (RX1) jack on the module.

• All models: Use the optical connector for OC-12 and OC-3 SONET signals 
or for STM-4 and STM-1 SDH signals.

• N1676A and N1677A: Use the electrical connector for STS-1 SONET 
signals or STM-0e SDH signals.

• N1677A only: Use the electrical connector for STS-3 SONET signals or 
STM-1e SDH signals.

3. Use an appropriate patch cable to connect the signal going to the system 
under test from the TX (TX1) jack on the module. Refer to the connector 
information given in step 2.

4. If you are performing a dual-receiver test, connect the second signal coming 
from the system under test to the RX2 jack on the module (N1676A and 
N1677A only).

5. If you will be using an external timing source (BITS or MTS), use a bantam 
patch cord to connect that signal to the BITS jack on the module.
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Using Auto Setup

The SONET/SDH Module’s Auto Setup features allows the module to automatically 
detect and configure the signal rate, payload, and data pattern on the receive 
signal. The module then configures the transmitter to match.

The following procedure describes how to use the Auto Setup feature.

1. Connect the SONET/SDH Module to the system under test. See Connecting 

the Module to the System Under Test, page 2–3.

1RWH� 7KH�$XWR 6HWXS�IHDWXUH�RQO\�ZRUNV�RQ�/LQH ���/���1����$�DQG�1����$�RQO\��

2. On the main testing screen toolbar, tap the Auto Setup button.

The module begins analyzing the received signal to detect its characteristics. 
Auto Setup first determines the signal Rate, beginning with the optical input. 
Next Auto Setup determines the Payload present on the received signal. The 
Auto Setup feature then determines the Pattern being carried on the Payload.

After Auto Setup determines the configuration of the input signal, the module 
sets the transmit signal to match it. The parameters are displayed on the 
Setup/Control screens.

3. To start a test, tap the Start button. To end the test, tap the Stop button.

4. View test results as desired. See Viewing Results, page 2–13.
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Setting Up the Test

This procedure describes how to select and configure the module’s interface for 
the system under test. The current configuration is displayed in the Setup/Control 
area of the screen.

1. If you are performing a dual-receiver test (N1676A or N1677A only), tap the 
Line button to select which line you want to configure. Note that only Line 1 
has a transmitter.

2. Tap the Test button to call the Test Setup screen.

3. Tap the Standard button to select the type of signal being tested (SONET or 
SDH). Note that this button determines which selections are available for the 
other buttons on this screen.

4. Tap the Rate button to select the speed of the signal being tested.

5. Tap the Payload button to select the payload of the currently select signal.

6. Tap the Mode button to select a test mode for the module. You can select 
either Terminate or Monitor.

7. When you have finished configuring the Test Setup screen, tap OK to accept 
your changes and close the window. Tap Cancel to close the window without 
making any changes.
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Configuring the SONET Parameters

This procedure describes how to configure the SONET signal parameters for the 
system under test.

1. Select the SONET standard using the Test Setup button. See Setting Up the 

Test, page 2–5. In the Setup/Control area, the SONET button will be 
displayed.

2. Tap the SONET button to call the SONET Test Setup screen.

Note that the screen may appear differently depending on which module you 
are using.

3. Tap the Clock button to select a transmit timing source (Internal, Loop, or 
BITS). See Timing Source, page 3–4.

4. Tap the Pattern button to call the Select BERT Pattern window.

Tap the pattern you want to use, or press Cancel to keep the current selection. 
See SONET BER Patterns, page 3–5.
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5. Tap the APS button to configure the Automatic Protection Switching function 
(K1 and K2 bytes).

Use the buttons on this screen to configure the APS channel values. See APS 

Control, page 3–8.

6. Tap the Section Overhead button on the SONET Setup screen to configure the 
SONET Section overhead bytes.

Use the arrow buttons to select the STS frame you want to configure. Tap the 
byte buttons to edit their values. When you have finished, tap OK to close the 
window. See Section Overhead, page 3–12.

7. Tap the Line Overhead and Path Overhead buttons to configure additional 
SONET overhead bytes as you did in step 6. See Line Overhead, page 3–15 and 
Path Overhead, page 3–17.

8. When you have finished configuring the SONET parameters, tap OK to 
confirm your changes and close the window. Tap Cancel to close the window 
without making any changes.
�²�
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Configuring the SDH Parameters

This procedure describes how to configure the SDH signal parameters for the 
system under test.

1. Select the SDH standard using the Test Setup button. See Setting Up the Test, 
page 2–5. In the Setup/Control area, the SDH button will be displayed.

2. Tap the SDH button to call the SDH Test Setup screen.

Note that the screen may appear differently depending on which module you 
are using.

3. Tap the Clock button to select a transmit timing source — Internal, Loop, or 
BITS (MTS). See Timing Source, page 4–4.

4. Tap the Pattern button to call the Select BERT Pattern window.

Tap the pattern you want to use, or press Cancel to keep the current selection. 
See SDH BER Patterns, page 4–5.
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5. Tap the APS button to configure the Automatic Protection Switching function 
(K1 and K2 bytes).

Use the buttons on this screen to configure the APS channel values. See APS 

Control, page 4–8.

6. Tap the Regenerator Overhead button on the SDH Setup screen to configure 
the SDH Regenerator Section overhead bytes.

Use the arrow buttons to select the AU3 frame you want to configure. Tap the 
byte buttons to edit their values. When you have finished, tap OK to close the 
window. See Regenerator Section Overhead, page 4–12.

7. Tap the Multiplex Overhead and Path Overhead buttons to configure 
additional SDH overhead bytes as you did in step 6. See Multiplex Section 

Overhead, page 4–15 and Path Overhead, page 4–17.

8. When you have finished configuring the SDH parameters, tap OK to confirm 
your changes and close the window. Tap Cancel to close the window without 
making any changes.
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Setting Up the Action Button

The Action button allows you to inject errors and alarms, and perform pointer 
adjustments. This procedure describes how to configure the Action button.

1. Tap the Action button to call the Action Setup window.

2. Tap the Action button, or use its arrow buttons, to select error and alarm 
injection (Inject) or pointer adjustments (Pointer).

3. Tap the Type button or arrows to select the type of error, alarm, or pointer 
adjustment to be injected when the Inject/Adjust button is tapped. See Pointer 

Control, page 3–20 and Error and Alarm Injection, page 3–21 (SONET) or 
page 4–20 and 4–21 (SDH).

4. Tap the Rate button, or use its arrows, to select the error or alarm injection 
rate (this button is not displayed when Action is set to Pointer.

You can select single, continuous, or consecutive (Con) injection rates. 
See Error and Alarm Injection, page 3–21 (SONET) or page 4–21 (SDH).

5. When you have finished configuring the Action button, tap OK to confirm your 
changes and close the window. Tap Cancel to close the window without 
making changes.

6. The function that you define for the Action button are executed when you tap 
the Inject/Adjust button in the Setup/Control area of the screen. This button 
will be labeled either Inject or Adjust depending on what you select for Action 
in step 2.
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Activating and Deactivating the Laser

For safety and to prolong battery time, the SONET/SDH module’s transmit laser 
can be switched on and off.

• To activate the laser, tap the Laser button in the Setup/Control area.

When the laser is on, the indicator on the Laser button is red. The Laser 
indicator on the top of the SONET/SDH Module lights as well.

• To deactivate the laser, tap the Laser button.

When the laser is off, the indicator on the Laser button is gray. The Laser 
indicator on the top of the SONET/SDH Module is not lit also.

The default setting for the laser is off.
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Starting the Test

The procedure describes how to set the test time mode and begin a test.

1. After you have configured the SONET/SDH Module for your application, 
select a test time mode by tapping the File button in the toolbar.

2. Tap the Test Time button to call the Test Time Setup window.

3. Select a time mode by either tapping the Run Continuously button (default) or 
by tapping the digit buttons to set the duration you want for a timed test. Tap 
OK to confirm your selection and close the window or tap Cancel to close the 
window without making changes.

4. To begin the test tap the Start button.

The Start button will change to the Stop button. The elapsed and remaining 
time will be displayed as appropriate on the Start/Stop button.

5. To end a test tap the Stop button.

7HVW�7LPH�EXWWRQ
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Viewing Results

This procedure describes how to view the various test results available on the 
SONET/SDH Module’s screen.

1. Test results are displayed in two side-by-side panes in the results area of the 
SONET/SDH Module window. To select which results are displayed in a pane, 
tap the results selector button. The Select a Results Screen to View window is 
displayed.

2. If more than one Line tab is displayed, tap one (L1 or L2) to select which line’s 
results are displayed in that pane.

3. Tap a screen button to select the results screen you want to display, or tap 
Cancel to close the window without making changes.

4. Configure the other results display pane as desired. Each results pane is 
independent of the other.

For more information refer to Chapter 5, Results Reference.

5HVXOWV�VHOHFWRU
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Using Trouble Scan

This procedure describes how to use the Trouble Scan feature on the SONET/SDH 
Module. Trouble Scan allows you to quickly find any errors or alarms present on 
the signal.

1. Observe the Trouble button in the toolbar.

The button has two indicators, one for line 1 (L1) and one for line 2 (L2; 
N1676A and N1677A only). These indicators will be red if an error or alarm 
condition is detected on their corresponding line, or yellow if a history of an 
error or alarm exists.

2. When the L1 or L2 indicator is red on the Trouble button, tap the button to 
display the Trouble Scan menu.

3. To view the detected trouble, tap the Show button. To reset history indicators 
on the Trouble button, results screens, and module, tap Clear History.

When you tap Show, the Trouble Scan results screen is displayed in the right 
results pane.

4. Use the arrow buttons to scroll through the list of detected troubles. When 
you have selected an item, tap the Details button to display the corresponding 
results screen in the right results pane.
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Performing a Round-Trip Delay Test

The SONET/SDH Module allows you to perform a round-trip delay measurement 
on the system under test. This test determines how long it takes the signal to leave 
the module’s transmit port and return to the receive port.

The following procedure describes how to perform a round-trip delay test.

1. Connect the SONET/SDH Module to the system under test. See Connecting 

the Module to the System Under Test, page 2–3.

2. Configure the module to match the system being tested. You can use 
Auto Setup (see page 2–4) or configure manually (SONET see page 2–6, SDH 
see page 2–8).

3. For this test the Pattern must be set to RTD. Tap the SONET or SDH button to 
call the appropriate Setup window, then tap Payload.

4. Tap the More button and then tap the RTD button to set the Payload to RTD. 

5. If necessary, tap the Laser button to activate the laser.

6. On the main test screen, tap the Start button to begin the test.

7. Observe the RTD results on the Summary results screen.
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SONET Test Setup

SONET Test Selection

The SONET/SDH Module can test SONET signals when Standard is set to SONET 
in the Test Setup window for L1 or L2 (see Setting Up the Test, page 2–5).

When Standard is set to SONET, the other parameters on the Test Setup window 
have the following functions:

Rate: Selects the SONET rate to be used. Tap this button to select OC-12 
(622 Mbs), OC-3 (155 Mbs), or STS-1 (51 Mbs; N1676A and N1677A only).

Payload: Selects the SONET payload for the signal. The choices available vary 
depending on which SONET/SDH model you have, and which Rate you select. The 
following table lists the Payload selections.

Mode: Selects the termination mode for the module. Tap this button to select 
Terminate or Monitor.

3D\ORDG 'HVFULSWLRQ

676���& 676����FRQFDWHQDWHG��FOHDU�FKDQQHO��VLJQDO����� 0EV�

676��& 676���FRQFDWHQDWHG��FOHDU�FKDQQHO��VLJQDO����� 0EV�

676�� 676���VLJQDO���� 0EV�

%(57 3D\ORDG�RQO\��QR�FKDQQHOL]HG�VLJQDOV�
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621(7�7HVW�6HWXS
SONET Setup Window

When Standard is set to SONET, the SONET button is displayed in the 
Setup/Control area. Tap this button to call the SONET Setup window.

The following table lists the controls found on the SONET Setup window.

621(7�6HWXS�FRQWURO 0RUH�LQIRUPDWLRQ

&ORFN 6HH 7LPLQJ�6RXUFH��SDJH �²��

3DWWHUQ 6HH 621(7�%(5�3DWWHUQV��SDJH �²��

$36 6HH $36�&RQWURO��SDJH �²��

6HFWLRQ�2YHUKHDG 6HH 6HFWLRQ�2YHUKHDG��SDJH �²���

/LQH�2YHUKHDG 6HH /LQH�2YHUKHDG��SDJH �²���

3DWK�2YHUKHDG 6HH 3DWK�2YHUKHDG��SDJH �²���

'URS�,QVHUW�2WKHU�&KDQQHO 6HH 'URS�DQG�,QVHUW�&RQWURO��SDJH �²���
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7LPLQJ�6RXUFH
Timing Source

The Clock button the SONET Setup window configures the source of the transmit 
timing for the SONET signal.

Tap the Clock button to select of the following timing sources:

Internal: Timing is from the SONET/SDH Module’s built-in oscillator.

Loop: Timing is recovered from the received signal.

BITS: (N1676A and N1677A only) Timing is derived from an external BITS 
(building integrated timing source) signal. This is a 1.544 MHz signal applied to the 
module’s BITS connector. Impedance for this signal is 120 ohm for the N1676A and 
N1677A; 75 ohm is available for N1677A.
�²�



621(7�5HIHUHQFH

621(7�%(5�3DWWHUQV
SONET BER Patterns

The SONET/SDH Module offers a number of choices for the pattern used in 
SONET BER (bit error ratio) testing. To select a pattern, tap the Pattern button on 
the SONET Setup window to call the Select Pattern window.

Category Tabs: use the tabs on the Select Pattern window to select the category 
of pattern you want. Standard (fixed, see page 3–6) and User (user-programmed, 
see page 3–7) patterns are available.

Pattern Inversion: Tapping the Invert Patterns button inverts all of the test 
patterns. Inverted patterns are displayed preceded by a slash (“/”).
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621(7�%(5�3DWWHUQV
Standard Patterns

The following table describes the standard SONET patterns available. Note that 
not all of the Standard patterns can be displayed on the same screen. Tap the More 
button to display additional patterns.

3DWWHUQ 'HVFULSWLRQ

$OO��V $Q�DOO�RQHV��ELQDU\����������SDWWHUQ�

$OO��V $Q�DOO�]HURV��ELQDU\����������SDWWHUQ�

�A���� $����²��SVHXGRUDQGRP�ELW�VHTXHQFH��35%6��

�A���� $����²��35%6�

�A���� $����²��35%6�

�A���� $����²��35%6�

�A���� $����²��35%6�

/LYH 1R�SDWWHUQ��7KH�UHFHLYHG�SD\ORDG�LV�UHWUDQVPLWWHG�RQ�WKH�RXWJRLQJ�VLJQDO�

57' 5RXQG�WULS�GHOD\�WHVW�SDWWHUQ��7KLV�LV�D�VSHFLDO�SDWWHUQ�WKDW�DOORZV�\RX�WR�
PHDVXUH�KRZ�ORQJ�LW�WDNHV�GDWD�WR�OHDYH�WKH�621(7�6'+�0RGXOH�WUDQVPLWWHU�
DQG�UHWXUQ�WR�WKH�UHFHLYHU��6HH 3HUIRUPLQJ�D�5RXQG�7ULS�'HOD\�7HVW��SDJH �²���
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621(7�%(5�3DWWHUQV
User-Programmable Patterns

Selecting the User tab on the Select Pattern window displays the User Pattern 
category.

Tap a User button to select that pattern. To view or edit a user pattern, tap the 
corresponding Program User button. This calls the Edit User Pattern window.

Use the buttons on the Edit Pattern keypad to configure the pattern the way you 
want. The SONET user patterns are entered in hexadecimal notation from 0 
through FFFFFFFF. The binary equivalent of this pattern will be transmitted as the 
pattern. If you do not enter eight digits, leading zeros will be added (though not 
displayed).

1RWH� $IWHU�\RX�KDYH�SURJUDPPHG�D�XVHU�SDWWHUQ��EH�VXUH�WR�WDS�WKH�DSSURSULDWH�EXWWRQ�RQ�WKH�
6HOHFW 3DWWHUQ�ZLQGRZ�WR�VHOHFW�LW�IRU�XVH�LQ�\RXU�WHVW�
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$36�&RQWURO
APS Control

The SONET/SDH Module allows you to control the automatic protection switching 
(APS) channel of the SONET signal. The APS channel comprises the K1 and K2 
bytes of the SONET overhead.

Tap the APS button on the SONET Setup window to call the APS Setup screen.

K1 Byte: This button displays the current value of the K1 overhead byte in 
hexadecimal notation. Bits 1 through 4 of the K1 byte (represented by the first digit 
of the K1 Byte button) define the APS message. Bits 5 through 8 of K1 (represented 
by the second digit) define the APS requested channel.

Tapping this button calls a window that allows you to directly enter the value for 
the K1 byte. The K1 byte value is also controlled by the Message and Request 
buttons.

K2 Byte: This button displays the current value of the K2 overhead byte in 
hexadecimal notation. Bits 1 through 4 of the K2 byte (represented by the first digit 
of the K2 Byte button) define the bridge channel. Bit 5 sets the architecture and 
bits 6 through 8 define the APS mode. These bits are represented by the second 
digit of the K2 Byte button.

Tapping this button calls a window that allows you to directly enter the value for 
the K2 byte. The K2 byte value is also controlled by the Bridge and Architecture 
buttons.
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$36�&RQWURO
APS Message

The Message button displays the text of the currently selected APS message. The 
message is carried in the first four bits of K1. Tapping the Message button cycles 
through the APS messages. The following table lists the APS messages.

$36�0HVVDJHV

$36�0HVVDJH .��%\WH�'LVSOD\��ILUVW�GLJLW��KH[� %LW�6HTXHQFH

1R�5HTXHVW �[ ����

'R�1RW�5HYHUW �[ ����

5HYHUVH�5HTXHVW �[ ����

1RW�8VHG �[ ����

([HUFLVH �[ ����

1RW�8VHG �[ ����

:DLW�WR�5HVWRUH �[ ����

1RW�8VHG �[ ����

0DQXDO�6ZLWFK �[ ����

1RW�8VHG �[ ����

6'�/RZ�3ULRULW\ $[ ����

6'�+LJK�3ULRULW\ %[ ����

6)�/RZ�3ULRULW\ &[ ����

6)�+LJK�3ULRULW\ '[ ����

)RUFHG�6ZLWFK ([ ����

/RFNRXW�3URWHFW )[ ����
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$36�&RQWURO
Requested Channel

The Request button displays the current requested channel to which the APS 
message applies. The binary value of the channel number (0–15 = 0000–1111) is 
sent in bits 5–8 of K1. This is shown in the second digit of the K1 Byte button in 
hexadecimal. Tapping the Request button calls a window in which you can enter 
the channel number. This value is also controlled by the K1 Byte button.

Bridge Channel

The Bridge button displays the current APS bridge channel. The binary equivalent 
of the channel number (0–15 = 0000–1111) is transmitted in bits 1–4 of K2. This 
value is shown in the first digit of the K2 Byte button in hexadecimal. Tapping the 
Bridge button calls a window in which you can enter the channel number. This 
value is also controlled by the K2 Byte button.

APS Mode and Architecture

The Architecture button displays the APS architecture and mode. Tapping this 
button cycles through the available selections.

The APS architecture is determined by bit 5 of the K2 byte. When bit 5 is set to 0, 
the architecture is 1+1. When bit 5 is set to 1, the architecture is 1:n.

The APS mode is determined by bits 6 through 8 of the K2 byte.

The following table lists the APS architecture and mode settings available through 
the Architecture button.

621(7�$36�$UFKLWHFWXUH�	�0RGH�6HWWLQJV

$UFKLWHFWXUH�EXWWRQ�VHWWLQJ

.��E\WH�ELWV����WKURXJK���

� � � �

����)XWXUH������ � � � �

����)XWXUH������ � � � �

����)XWXUH������ � � � �

����)XWXUH������ � � � �

����8QLGLUHFWLRQ � � � �
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$36�&RQWURO
����%LGLUHFWLRQ � � � �

����5',�/��/)(5)� � � � �

����$,6�/��/$,6� � � � �

��Q�)XWXUH������ � � � �

��Q�)XWXUH������ � � � �

��Q�)XWXUH������ � � � �

��Q�)XWXUH������ � � � �

��Q�8QLGLUHFWLRQ � � � �

��Q�%LGLUHFWLRQ � � � �

��Q�5',�/��/)(5)� � � � �

��Q�$,6�/��/$,6� � � � �

621(7�$36�$UFKLWHFWXUH�	�0RGH�6HWWLQJV��FRQWLQXHG

$UFKLWHFWXUH�EXWWRQ�VHWWLQJ

.��E\WH�ELWV����WKURXJK���

� � � �
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6HFWLRQ�2YHUKHDG
Section Overhead

The SONET/SDH Module allows you to control the SONET section overhead bytes. 
To edit the values of these bytes, tap the Section Overhead button on the 
SONET Setup window.

The Section Overhead Setup window displays the currently selected STS frame 
and the section overhead bytes associated with that frame.

STS button: This button allows you to select the STS frame you want to view. 
The currently select frame is shown on the button. Tap the button or the arrow 
keys to select an STS frame. The associated section bytes for the selected STS are 
shown in the lower part of the window.

Byte buttons: The byte buttons (E1, D2, and so on) display the current value of 
each byte. To edit a byte’s value, tap the button and enter the new value in the data 
entry window.

1RWH� 7KH�-��E\WH�KDV�D�PRUH�H[WHQVLYH�HGLWLQJ�ZLQGRZ�WKDQ�WKH�RWKHU�E\WHV��6HH (GLWLQJ�WKH�
-���6HFWLRQ�7UDFH��DQG�-���3DWK�7UDFH��%\WHV��SDJH �²���

Other bytes: The values of section overhead bytes that are not editable (for 
example A1 and A2) are displayed on the window as well.

J0 Mismatch button: This button enables and disables the J0 buffer alarm on the 
SONET Section overhead results screen. See SONET Section Overhead Results 

Screen, page 5–12.

The following table describes the section overhead bytes.
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6HFWLRQ�2YHUKHDG
621(7�6HFWLRQ�2YHUKHDG�%\WHV

%\WH 'HVFULSWLRQ

$��$� )UDPLQJ��3DWWHUQ� ��������������������)�����KH[���1RW�HGLWDEOH

-� �676������RQO\��6HFWLRQ�WUDFH��6HH (GLWLQJ�WKH�-���6HFWLRQ�7UDFH��DQG�-���3DWK�
7UDFH��%\WHV��SDJH �²���

%� 6HFWLRQ�ELW�LQWHUOHDYHG�SDULW\��%,3����FRGH��1RW�HGLWDEOH�

(� /RFDO�RUGHUZLUH�FKDQQHO�

)� 6HFWLRQ�XVHU�FKDQQHO�

'�²'� 6HFWLRQ�GDWD�FRPPXQLFDWLRQ�FKDQQHO��'&&��

=� �676������DQG�KLJKHU�RQO\��*URZWK�E\WH��IRUPHUO\�&���
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6HFWLRQ�2YHUKHDG
Editing the J0 (Section Trace) and J1 (Path Trace) Bytes

The SONET/SDH Module allows you to program each byte of the 64-byte STS 
Section Trace string (J0) and Path Trace string (J1) byte. Each byte of the string is 
transmitted in the J0 or J1 bytes of 64 consecutive frames.

When you tap the J0 byte button (on the Section Overhead Setup screen) or J1 byte 
button (on the Path Overhead Setup Screen), the Edit Trace Buffer window is 
displayed. The J0 window is shown here.

Transmit and Expected tabs: These two tabs are similar. The Transmit tab 
allows you to program the trace string that is transmitted on the output SONET 
signal. The Expected tab allows you to program the string that the SONET/SDH 
module uses to compare with the received string on the input SONET signal.

Copy Transmit to Expected: This button allows you to easily copy the values 
set on the Transmit tab to the Expected tab.

1RWH� 7KH�621(7�6'+�0RGXOHV�XVH�WKH�WUDFH�VWULQJ�SURJUDPPHG�LQWR�WKH�([SHFWHG�WDE�WR�
FRPSDUH�ZLWK�WKH�UHFHLYHG�-��RU�-��WUDFHV��$�PLVPDWFK�ZLOO�EH�UHSRUWHG�LI�-��-��
0LVPDWFK�LV�FKHFNHG��RQ���6HH -��0LVPDWFK�EXWWRQ��SDJH �²���

Hex display: The Hex display area shows the value of the trace bytes in 
hexadecimal notation. You can edit these values using the arrow keys to select a 
byte, and the number/letter keypad to set their values. Changes you make in this 
display are also reflected in the ASCII display area.

ASCII display: The ASCII display area shows the value of the trace bytes as 
ASCII text. You can edit the ASCII string by tapping the Edit ASCII button and then 
using the keyboard to type the string you want. Changes you make in this display 
are also reflected in the Hex display area.

RU
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/LQH�2YHUKHDG
Line Overhead

The SONET/SDH Module allows you to control the SONET line overhead bytes. To 
edit the values of these bytes, tap the Line Overhead button on the SONET Setup 
window.

The Line Overhead Setup window displays the currently selected STS frame and 
the line overhead bytes associated with that frame.

STS button: This button allows you to select the STS frame you want to view. 
The currently select frame is shown on the button. Tap the button or the arrow 
keys to select an STS frame. The associated line bytes for the selected STS are 
shown in the lower part of the window.

Byte buttons: The byte buttons (H1:SS, K1, D4, and so on) display the current 
value of each byte. To edit a byte’s value, tap the button and enter the new value in 
the data entry window.

Other bytes: The values of line overhead bytes that are not editable (for example 
H2 and H3) are displayed on the window as well.

The following table describes the line overhead bytes.
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/LQH�2YHUKHDG
621(7�/LQH�2YHUKHDG�%\WHV

%\WH 'HVFULSWLRQ

+��66�%LWV 3D\ORDG�RIIVHW�ELWV��7KHVH�DUH�ELWV���DQG���RI�WKH�+��E\WH�

+�²+� 3D\ORDG�SRLQWHUV��1RW�HGLWDEOH�RQ�WKLV�VFUHHQ�

%� /LQH�ELW�LQWHUOHDYHG�SDULW\��%,3����FRGH��1RW�HGLWDEOH�

.��.� $XWRPDWLF�SURWHFWLRQ�VZLWFKLQJ��$36��FKDQQHO�
DOVR�/LQH�$,6��$,6�/��DQG�/LQH�5',��5',�/��LQGLFDWLRQ�

'�²'�� /LQH�GDWD�FRPPXQLFDWLRQ�FKDQQHO��'&&��

6��=� 6���676������� �6\QFKURQL]DWLRQ�VWDWXV��=�� �*URZWK�

0�
0�
=�

0���676���2&���VLJQDOV�RQO\���ELWV��²�� �/LQH�)(%(
0���676������RI�676�1≥��VLJQDOV�� �/LQH�)(%(�
=���RWKHU�676��V�� �*URZWK�

(� ([SUHVV�RUGHUZLUH�FKDQQHO�
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3DWK�2YHUKHDG
Path Overhead

The SONET/SDH Module allows you to control the SONET path overhead bytes. 
To edit the values of these bytes, tap the Path Overhead button on the 
SONET Setup window.

The Path Overhead Setup window displays the path overhead bytes for the SONET 
frame.

Byte buttons: The byte buttons (C2, G2, and so on) display the current value of 
each byte. To edit a byte’s value, tap the button and enter the new value in the data 
entry window.

1RWH� 7KH�-��E\WH�KDV�D�PRUH�H[WHQVLYH�HGLWLQJ�ZLQGRZ�WKDQ�WKH�RWKHU�E\WHV��6HH (GLWLQJ�WKH�
-���6HFWLRQ�7UDFH��DQG�-���3DWK�7UDFH��%\WHV��SDJH �²���

Other bytes: The values of path overhead bytes that are not editable (for 
example B3 and H4) are displayed on the window as well.

J1 Mismatch button: This button enables and disables the J1 buffer alarm on the 
SONET Path overhead results screen. See SONET and SDH Path Results Screen, 
page 5–16.

The following table describes the path overhead bytes.
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3DWK�2YHUKHDG
621(7�3DWK�2YHUKHDG�%\WHV

%\WH 'HVFULSWLRQ

-� 3DWK�WUDFH��6HH (GLWLQJ�WKH�-���6HFWLRQ�7UDFH��DQG�-���3DWK�7UDFH��%\WHV��
SDJH �²���

%� 3DWK�ELW�LQWHUOHDYHG�SDULW\��%,3����FRGH��1RW�HGLWDEOH�

&� 3DWK�VLJQDO�ODEHO�

*� 3DWK�VWDWXV��%LWV��²�� �SDWK�)(%(��ELWV��²�� �SDWK�52,�

)� 3DWK�XVHU�FKDQQHO�

+� 97�PXOWLIUDPH�SKDVH�LQGLFDWRU��1RW�HGLWDEOH�

=��=� )XWXUH�JURZWK�

=� 7DQGHP�FRQQHFWLRQ�HUURU�FRXQW�DQG�GDWD�OLQN�
�²��
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'URS�DQG�,QVHUW�&RQWURO
Drop and Insert Control

When the SONET signal is carrying subrate traffic (for example OC-12 carrying 
STS-3c or STS-1 channels), use the Drop Channel and Insert Channel buttons to 
control which subrate channels are demultiplexed and multiplexed to and from the 
OC-12.

The Drop Channel, Insert Channel, and Other Channel buttons are only displayed 
when the SONET/SDH Module is configured for subrate traffic (Payload set to 
STS-3c or STS-1 for OC-12, or STS-1 for OC-3).

Drop Channel: Selects which STS-3c (1 to 4, OC-12 only) or STS-1 (1 to 12 for 
OC-12; 1 to 3 for OC-3) is dropped from the received SONET optical signal.

Insert Channel: Selects which STS-3c (1 to 4, OC-12 only) or STS-1 (1 to 12 for 
OC-12; 1 to 3 for OC-3) is inserted to the transmit SONET optical signal.

Other Channels: Configures what is carried on the remaining STS-3c or STS-1 
channels (not selected by Drop or Insert). This can be set to Same (same data as 
carried on the drop/insert channels), Inverted (binary inversion), P-AIS (Path 
alarm indication signal), or Unequipped.
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3RLQWHU�&RQWURO
Pointer Control

The SONET/SDH Module allows you to control the SONET H1/H2 pointers. You 
can increment, decrement, or cause new data flags on the pointer.

Tapping the Action button calls the Action Setup window.

Pointer adjustments can be made when Action is set to Pointer. When Pointer is 
selected, the Inject/Adjust button changes to Adjust on the main window.

To select which type of pointer adjustment is made, tap the Type button or use the 
arrow keys to select one of the following:

Increment: This selection causes the H1/H2 pointer value to increase each time 
the Adjust button is tapped.

Decrement: This selection causes the H1/H2 pointer value to decrease each time 
the Adjust button is tapped.

New Data: This selection activates the Pointer Value button (see below). When 
New Data is selected, the value set by the Pointer Value button is applied to the 
H1/H2 pointer each time the Adjust button is tapped.

Pointer Value: This button allows you to enter a value for the H1/H2 pointer 
when Type is set to New Data. Tapping this button calls a data entry keypad on 
which you can enter a pointer value from 0 to 30E hexadecimal.
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(UURU�DQG�$ODUP�,QMHFWLRQ
Error and Alarm Injection

SONET error and alarm injection is controlled using the Action and Inject/Adjust 
buttons. You can inject error or alarm conditions on the transmit SONET signal.

Tapping the Action button calls the Action Setup window.

Errors and alarms can be injected when Action is set to Inject. When Inject is 
selected, the Inject/Adjust button changes to Inject on the main window.

Type: This button selects which type of error or alarm is to be injected. The table 
on page 3–22 lists the types of errors and alarms available. Tap Type or use the 
arrow buttons to select the error or alarm to use.

Rate: This button sets the injection speed or number of repetitions for the 
currently selected error type. (This button is not displayed when Type is set to an 
alarm.) The Rates are described in the table on page 3–23. Note that different types 
of errors have different rate available.
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(UURU�DQG�$ODUP�,QMHFWLRQ
621(7�(UURU�DQG�$ODUP�,QMHFWLRQ�7\SHV

(UURU�$ODUP�7\SH 'HVFULSWLRQ

$��$� )UDPH�ZRUG�HUURU��,QYHUWV�WKH����ELW�IUDPH�ZRUG�IRUPHG�E\�WKH�$��DQG�$��
E\WHV�

%� %��E\WH�HUURU��,QYHUWV�WKH�%��E\WH�RQ�WKH�621(7�WUDQVPLW�VLJQDO�IRU�RQH�IUDPH��
7KLV�ZLOO�DIIHFW�WKH�SDULW\�E\WH�

%� %��E\WH�HUURU��,QYHUWV�DOO�%��E\WHV�RQ�WKH�621(7�WUDQVPLW�VLJQDO�IRU�RQH�IUDPH��
7KLV�ZLOO�FDXVH�OLQH�FRGH�YLRODWLRQV�����LQ�2&�������LQ�2&�����

%� %��E\WH�HUURU��,QYHUWV�%��SDULW\�E\WH�IRU�RQH�IUDPH��7KLV�FDXVHV�SDWK�FRGH�
YLRODWLRQV�

5(,�/ /LQH�5HPRWH�(YHQW�,QGLFDWLRQ��OLQH�)(%(���*HQHUDWHV�OLQH�5(,V�XVLQJ�EXWV���
WKURXJK���RI�WKH�0��RU�0��E\WHV�

5(,�3 3DWK�5HPRWH�(YHQW�,QGLFDWLRQ��SDWK�)(%(���*HQHUDWHV�SDWK�5(,V�RQ�WKH�*� E\WH�

'DWD 'DWD�SD\ORDG�HUURUV��*HQHUDWHV�SD\ORDG�ELW�HUURUV�RQ�WKH�7UDQVPLW�621(7�
VLJQDO�

/26 /RVV�RI�6LJQDO�DODUP��6LPXODWHV�D�ORVV�RI�VLJQDO�E\�WUDQVPLWWLQJ�DOO�]HURV�

22) 2XW�RI�)UDPH�DODUP��6LPXODWHV�DQG�RXW�RI�IUDPH�FRQGLWLRQ�

/2) /RVV�RI�)UDPH�V\QFKURQL]DWLRQ�DODUP��6LPXODWHV�D�ORVV�RI�IUDPH�E\�WUDQVPLWWLQJ�
HUURUHG�IUDPLQJ�SDWWHUQV�

$,6�/ /LQH�$ODUP�,QGLFDWLRQ�VLJQDO�

5',�/ /LQH�5HPRWH�'HIHFW�,QGLFDWLRQ�

/23�3 3DWK�/RVV�RI�3DWWHUQ�DODUP�

$,6�3 3DWK�$ODUP�,QGLFDWLRQ�6LJQDO�

5',�3 3DWK�5HPRWH�'HIHFW�,QGLFDWLRQV�
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(UURU�DQG�$ODUP�,QMHFWLRQ
621(7�(UURU�,QMHFWLRQ�5DWHV

(UURU�5DWH 'HVFULSWLRQ

6LQJOH ,QMHFWV�RQH�LQGLYLGXDO�RFFXUUHQFH�RI�WKH�VHOHFWHG�HUURU�W\SH�HDFK�WLPH�WKH�,QMHFW�
EXWWRQ�LV�WDSSHG�

[[&RQ ,QMHFWV�[[�FRQVHFXWLYH�RFFXUUHQFHV�RI�WKH�VHOHFWHG�HUURU�W\SH�HDFK�WLPH�WKH�
,QMHFW�EXWWRQ�LV�WDSSHG�

&RQWLQXRXV ,QMHFWV�HUURUV�LQWR�HYHU\�ELW�RU�E\WH�RI�WKH�FXUUHQWO\�VHOHFWHG�W\SH��&RQWLQXRXV�
LQMHFWLRQ�LV�WRJJOHG�RQ�DQG�RII�XVLQJ�WKH�,QMHFW�NH\�

%XUVW ,QMHFWV�D�VLQJOH�VHTXHQFH�RI�[[�RFFXUUHQFHV�RI�WKH�VHOHFWHG�HUURU�W\SH��7KH�
QXPEHU�RI�HUURUV�LQ�D�EXUVW�LV�GHILQHG�E\�WKH�%XUVW 6L]H�EXWWRQ�RQ�WKH�
$FWLRQ 6HWXS�ZLQGRZ��7DS�%XUVW 6L]H�WR�HGLW�WKH�YDOXH�

�(�Q ,QMHFWV�D�VWHDG\�UDWH�RI�WKH�VHOHFWHG�W\SH�RI�HUURU�DW�WKH�GHILQHG�UDWLR���(�Q�
LQGLFDWHV�D�UDWLR�RI�� ð ��²Q�LQ�ZKLFK���RXW�RI�HYHU\���Q�ELWV�DUH�HUURUHG��)RU�
H[DPSOH���(���ZRXOG�HUURU��ð���²��ELWV��RU�RQH�ELW�RXW�RI�HYHU\����  ����
ELWV�
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6'+�7HVW�6HWXS
SDH Test Setup

SDH Test Selection

The SONET/SDH Module can test SDH signals when Standard is set to SDH in the 
Test Setup window for L1 or L2 (see Setting Up the Test, page 2–5).

When Standard is set to SDH, the other parameters on the Test Setup window have 
the following functions:

Rate: Selects the SDH rate. Tap this button to select STM-4 (622 Mbs), STM-1 
(optical 155 Mbs), STM-1e (electrical 155 Mbs), or STM-0e (electrical 51 Mbs). 
Note that STM-1e and STM-0e are available for the N1676A and N1677A only.

Payload: Selects the SDH payload for the signal. The choices vary depending on 
your module and the Rate. The following table lists the Payload selections.

Mode: Selects the terminal mode for the module. Tap this button to select 
Terminate or Monitor.

3D\ORDG 'HVFULSWLRQ

9&����& 670���VLJQDO�RQO\��IRXU�FRQFDWHQDWHG��FRPELQHG��9&���YLUWXDO�
FRQWDLQHUV��3D\ORDG�EDQGZLGWK�LV���� 0EV�

9&�� 670���VLJQDO��IRXU�VHSDUDWH�9&���YLUWXDO�FRQWDLQHUV��RU�´FKDQQHOVµ��
670���VLJQDO��RQH�9&����(DFK�9&���EDQGZLGWK�LV���� 0EV

9&�� 670���VLJQDO�����9&���FKDQQHOV�
670���VLJQDO��WKUHH�9&��V��(DFK�9&���EDQGZLGWK�LV��� 0EV�
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6'+�7HVW�6HWXS
SDH Setup Window

When Standard is set to SDH, the SDH button is displayed in the Setup/Control 
area. Tap this button to call the SDH Setup window.

The following table lists the controls found on the SDH Setup window.

621(7�6HWXS�FRQWURO 0RUH�LQIRUPDWLRQ

&ORFN 6HH 7LPLQJ�6RXUFH��SDJH �²�

3DWWHUQ 6HH 6'+�%(5�3DWWHUQV��SDJH �²�

$36 6HH $36�&RQWURO��SDJH �²�

5HJHQHUDWRU�2YHUKHDG 6HH 5HJHQHUDWRU�6HFWLRQ�2YHUKHDG��SDJH �²��

0XOWLSOH[�2YHUKHDG 6HH 0XOWLSOH[�6HFWLRQ�2YHUKHDG��SDJH �²��

3DWK�2YHUKHDG 6HH 3DWK�2YHUKHDG��SDJH �²��

'URS�,QVHUW�2WKHU�&KDQQHO 6HH 'URS�DQG�,QVHUW�&RQWURO��SDJH �²��
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7LPLQJ�6RXUFH
Timing Source

The Clock button the SDH Setup window configures the source of the transmit 
timing for the SDH signal.

Tap the Clock button to select of the following timing sources:

Internal: Timing is from the SONET/SDH Module’s built-in oscillator.

Loop: Timing is recovered from the received signal.

BITS: (N1676A and N1677A only) Timing is derived from an external MTS (master 
timing source) signal. This is a 2.048 MHz signal applied to the module’s BITS 
connector. Impedance for this signal is 120 ohm for the N1676A and N1677A; 
75 ohm is available for N1677A.
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6'+�%(5�3DWWHUQV
SDH BER Patterns

The SONET/SDH Module offers a number of choices for the pattern used in SDH 
BER (bit error ratio) testing. To select a pattern, tap the Pattern button on the 
SDH Setup window to call the Select Pattern window.

Category Tabs: use the tabs on the Select Pattern window to select the category 
of pattern you want. Standard (fixed, see page 4–6) and User (user-programmed, 
see page 4–7) patterns are available.

Pattern Inversion: Tapping the Invert Patterns button inverts all of the test 
patterns. Inverted patterns are displayed preceded by a slash (“/”).
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6'+�%(5�3DWWHUQV
Standard Patterns

The following table describes the standard SDH patterns available. Note that not 
all of the Standard patterns can be displayed on the same screen. Tap the More 
button to display additional patterns.

3DWWHUQ 'HVFULSWLRQ

$OO��V $Q�DOO�RQHV��ELQDU\����������SDWWHUQ�

$OO��V $Q�DOO�]HURV��ELQDU\����������SDWWHUQ�

�A���� $����²��SVHXGRUDQGRP�ELW�VHTXHQFH��35%6��

�A���� $����²��35%6�

�A���� $����²��35%6�

�A���� $����²��35%6�

�A���� $����²��35%6�

/LYH 1R�SDWWHUQ��7KH�UHFHLYHG�SD\ORDG�LV�UHWUDQVPLWWHG�RQ�WKH�RXWJRLQJ�VLJQDO�

57' 5RXQG�WULS�GHOD\�WHVW�SDWWHUQ��7KLV�LV�D�VSHFLDO�SDWWHUQ�WKDW�DOORZV�\RX�WR�
PHDVXUH�KRZ�ORQJ�LW�WDNHV�GDWD�WR�OHDYH�WKH�621(7�6'+�0RGXOH�WUDQVPLWWHU�
DQG�UHWXUQ�WR�WKH�UHFHLYHU��6HH 3HUIRUPLQJ�D�5RXQG�7ULS�'HOD\�7HVW��SDJH �²���
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6'+�%(5�3DWWHUQV
User-Programmable Patterns

Selecting the User tab on the Select Pattern window displays the User Pattern 
category.

Tap a User button to select that pattern. To view or edit a user pattern, tap the 
corresponding Program User button. This calls the Edit User Pattern window.

Use the buttons on the Edit Pattern keypad to configure the pattern the way you 
want. The SDH user patterns are entered in hexadecimal notation from 0 through 
FFFFFFFF. The binary equivalent of this pattern will be transmitted as the pattern. 
If you do not enter eight digits, leading zeros will be added (though not displayed).

1RWH� $IWHU�\RX�KDYH�SURJUDPPHG�D�XVHU�SDWWHUQ��EH�VXUH�WR�WDS�WKH�DSSURSULDWH�EXWWRQ�RQ�WKH�
6HOHFW 3DWWHUQ�ZLQGRZ�WR�VHOHFW�LW�IRU�XVH�LQ�\RXU�WHVW�
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$36�&RQWURO
APS Control

The SONET/SDH Module allows you to control the automatic protection switching 
(APS) channel of the SDH signal. The APS channel comprises the K1 and K2 bytes 
of the SDH overhead.

Tap the APS button on the SDH Setup window to call the APS Setup screen.

K1 Byte: This button displays the current value of the K1 overhead byte in 
hexadecimal notation. Bits 1 through 4 of the K1 byte (represented by the first digit 
of the K1 Byte button) define the APS message. Bits 5 through 8 of K1 (represented 
by the second digit) define the APS requested channel.

Tapping this button calls a window that allows you to directly enter the value for 
the K1 byte. The K1 byte value is also controlled by the Message and Request 
buttons.

K2 Byte: This button displays the current value of the K2 overhead byte in 
hexadecimal notation. Bits 1 through 4 of the K2 byte (represented by the first digit 
of the K2 Byte button) define the bridge channel. Bit 5 sets the architecture and 
bits 6 through 8 define the APS mode. These bits are represented by the second 
digit of the K2 Byte button.

Tapping this button calls a window that allows you to directly enter the value for 
the K2 byte. The K2 byte value is also controlled by the Bridge and Architecture 
buttons.
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$36�&RQWURO
APS Message

The Message button displays the text of the currently selected APS message. The 
message is carried in the first four bits of K1. Tapping the Message button cycles 
through the APS messages. The following table lists the APS messages.

$36�0HVVDJHV

$36�0HVVDJH .��%\WH�'LVSOD\��ILUVW�GLJLW��KH[� %LW�6HTXHQFH

1R�5HTXHVW �[ ����

'R�1RW�5HYHUW �[ ����

5HYHUVH�5HTXHVW �[ ����

1RW�8VHG �[ ����

([HUFLVH �[ ����

1RW�8VHG �[ ����

:DLW�WR�5HVWRUH �[ ����

1RW�8VHG �[ ����

0DQXDO�6ZLWFK �[ ����

1RW�8VHG �[ ����

6'�/RZ�3ULRULW\ $[ ����

6'�+LJK�3ULRULW\ %[ ����

6)�/RZ�3ULRULW\ &[ ����

6)�+LJK�3ULRULW\ '[ ����

)RUFHG�6ZLWFK ([ ����

/RFNRXW�3URWHFW )[ ����
�²�



6'+�5HIHUHQFH

$36�&RQWURO
Requested Channel

The Request button displays the current requested channel to which the APS 
message applies. The binary value of the channel number (0–15 = 0000–1111) is 
sent in bits 5–8 of K1. This is shown in the second digit of the K1 Byte button in 
hexadecimal. Tapping the Request button calls a window in which you can enter 
the channel number. This value is also controlled by the K1 Byte button.

Bridge Channel

The Bridge button displays the current APS bridge channel. The binary equivalent 
of the channel number (0–15 = 0000–1111) is transmitted in bits 1–4 of K2. This 
value is shown in the first digit of the K2 Byte button in hexadecimal. Tapping the 
Bridge button calls a window in which you can enter the channel number. This 
value is also controlled by the K2 Byte button.

APS Mode and Architecture

The Architecture button displays the APS architecture and mode. Tapping this 
button cycles through the available selections.

The APS architecture is determined by bit 5 of the K2 byte. When bit 5 is set to 0, 
the architecture is 1+1. When bit 5 is set to 1, the architecture is 1:n.

The APS mode is determined by bits 6 through 8 of the K2 byte.

The following table lists the APS architecture and mode settings available through 
the Architecture button.

6'+�$36�$UFKLWHFWXUH�	�0RGH�6HWWLQJV

$UFKLWHFWXUH�EXWWRQ�VHWWLQJ

.��E\WH�ELWV����WKURXJK���

� � � �

����)XWXUH������ � � � �

����)XWXUH������ � � � �

����)XWXUH������ � � � �

����)XWXUH������ � � � �

����8QLGLUHFWLRQ � � � �
�²��
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$36�&RQWURO
����%LGLUHFWLRQ � � � �

����5',�/��/)(5)� � � � �

����$,6�/��/$,6� � � � �

��Q�)XWXUH������ � � � �

��Q�)XWXUH������ � � � �

��Q�)XWXUH������ � � � �

��Q�)XWXUH������ � � � �

��Q�8QLGLUHFWLRQ � � � �

��Q�%LGLUHFWLRQ � � � �

��Q�5',�06 � � � �

��Q�$,6�06 � � � �

6'+�$36�$UFKLWHFWXUH�	�0RGH�6HWWLQJV��FRQWLQXHG

$UFKLWHFWXUH�EXWWRQ�VHWWLQJ

.��E\WH�ELWV����WKURXJK���

� � � �
�²��
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5HJHQHUDWRU�6HFWLRQ�2YHUKHDG
Regenerator Section Overhead

The SONET/SDH Module allows you to control the SDH Regenerator Section 
overhead bytes. To edit the values of these bytes, tap the Regenerator Overhead 
button on the SDH Setup window.

The Regenerator Section Overhead Setup window displays the currently selected 
AU3 frame and the Regenerator Section overhead bytes associated with that 
frame.

AU3 button: This button allows you to select the administrative unit (AU3) frame 
you want to view. The currently select frame is shown on the button. Tap the 
button or the arrow keys to select an AU3 frame. The associated bytes for the 
selected AU3 are shown in the lower part of the window.

Byte buttons: The byte buttons (E1, D2, and so on) display the current value of 
each byte. To edit a byte’s value, tap the button and enter the new value in the data 
entry window.

1RWH� 7KH�-��E\WH�KDV�D�PRUH�H[WHQVLYH�HGLWLQJ�ZLQGRZ�WKDQ�WKH�RWKHU�E\WHV��6HH (GLWLQJ�WKH�
-���7UDLO�7UDFH��DQG�-���3DWK�7UDFH��%\WHV��SDJH �²���

Other bytes: The values of Regenerator Section overhead bytes that are not 
editable (for example A1 and A2) are displayed on the window as well.

J0 Mismatch button: This button enables and disables the J0 buffer alarm on the 
SDH Regenerator Section overhead results screen. See SDH Regenerator Section 

Overhead Results Screen, page 5–14.

The following table describes the Regenerator Section overhead bytes.
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5HJHQHUDWRU�6HFWLRQ�2YHUKHDG
6'+�5HJHQHUDWRU�6HFWLRQ�2YHUKHDG�%\WHV

%\WH 'HVFULSWLRQ

$��$� )UDPLQJ��3DWWHUQ� ��������������������)�����KH[���1RW�HGLWDEOH

-� �$8�������RQO\��5HJHQHUDWRU�6HFWLRQ�WUDFH��6HH (GLWLQJ�WKH�-���7UDLO�7UDFH��DQG�
-���3DWK�7UDFH��%\WHV��SDJH �²���

%� 5HJHQHUDWRU�6HFWLRQ�ELW�LQWHUOHDYHG�SDULW\��%,3����FRGH��1RW�HGLWDEOH�

(� /RFDO�RUGHUZLUH�FKDQQHO�

)� 5HJHQHUDWRU�6HFWLRQ�XVHU�FKDQQHO�

'�²'� 5HJHQHUDWRU�6HFWLRQ�GDWD�FRPPXQLFDWLRQ�FKDQQHO��'&&��

=� �$8�������DQG�KLJKHU�RQO\��*URZWK�E\WH��IRUPHUO\�&���
�²��
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5HJHQHUDWRU�6HFWLRQ�2YHUKHDG
Editing the J0 (Trail Trace) and J1 (Path Trace) Bytes

The SONET/SDH Module allows you to program each byte of the 16-byte STM Trail 
Trace string (J0) and 64-byte Path Trace string (J1) byte. Each byte of the string is 
transmitted in the appropriate bytes of 16 (J0) or 64 (J1) consecutive frames.

When you tap the J0 byte button (on the Regenerator Overhead Setup screen) or J1 
byte button (on the Path Overhead Setup Screen), the Edit Trace Buffer window is 
displayed. The J0 window is shown here.

Transmit and Expected tabs: These two tabs are similar. The Transmit tab 
allows you to program the trace string that is transmitted on the output SDH signal. 
The Expected tab allows you to program the string that the SONET/SDH module 
uses to compare with the received string on the input SDH signal.

Copy Transmit to Expected: This button allows you to easily copy the values 
set on the Transmit tab to the Expected tab.

1RWH� 7KH�621(7�6'+�0RGXOHV�XVH�WKH�WUDFH�VWULQJ�SURJUDPPHG�LQWR�WKH�([SHFWHG�WDE�WR�
FRPSDUH�ZLWK�WKH�UHFHLYHG�-��RU�-��WUDFHV��$�PLVPDWFK�ZLOO�EH�UHSRUWHG�LI�-��-��
0LVPDWFK�LV�FKHFNHG��RQ���6HH -��0LVPDWFK�EXWWRQ��SDJH �²���

Hex display: The Hex display area shows the value of the trace bytes in 
hexadecimal notation. You can edit these values using the arrow keys to select a 
byte, and the number/letter keypad to set their values. Changes you make in this 
display are also reflected in the ASCII display area.

ASCII display: The ASCII display area shows the value of the trace bytes as 
ASCII text. You can edit the ASCII string by tapping the Edit ASCII button and then 
using the keyboard to type the string you want. Changes you make in this display 
are also reflected in the Hex display area.

RU
�²��
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0XOWLSOH[�6HFWLRQ�2YHUKHDG
Multiplex Section Overhead

The SONET/SDH Module allows you to control the SDH multiplex section 
overhead bytes. To edit the values of these bytes, tap the Multiplex Overhead 
button on the SDH Setup window.

The Multiplex Overhead Setup window displays the currently selected AU3 frame 
and the multiplex section overhead bytes associated with that frame.

AU3 button: This button allows you to select the administrative unit (AU3) frame 
you want to view. The currently select frame is shown on the button. Tap the 
button or the arrow keys to select an AU3 frame. The associated multiplex section 
bytes for the selected AU3 are shown in the lower part of the window.

Byte buttons: The byte buttons (H1:SS, K1, D4, and so on) display the current 
value of each byte. To edit a byte’s value, tap the button and enter the new value in 
the data entry window.

Other bytes: The values of multiplex section overhead bytes that are not editable 
(for example H1 and H2) are displayed on the window as well.

The following table describes the multiplex section overhead bytes.
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0XOWLSOH[�6HFWLRQ�2YHUKHDG
6'+�0XOWLSOH[�6HFWLRQ�2YHUKHDG�%\WHV

%\WH 'HVFULSWLRQ

+��66�%LWV 3D\ORDG�RIIVHW�ELWV��7KHVH�DUH�ELWV���DQG���RI�WKH�+��E\WH�

+�²+� 3D\ORDG�SRLQWHUV��1RW�HGLWDEOH�RQ�WKLV�VFUHHQ�

%� 0XOWLSOH[�VHFWLRQ�ELW�LQWHUOHDYHG�SDULW\��%,3�����FRGH��1RW�HGLWDEOH�

.��.� $XWRPDWLF�SURWHFWLRQ�VZLWFKLQJ��$36��FKDQQHO�
DOVR�06�$,6�DQG�06�5',�LQGLFDWLRQ�

'�²'�� 0XOWLSOH[�VHFWLRQ�GDWD�FRPPXQLFDWLRQ�FKDQQHO��'&&��

6��=� 6���$8�������� �6\QFKURQL]DWLRQ�VWDWXV�
=�� �*URZWK�

0��=� 0���$8�����RI�670�1≥��VLJQDOV�� �5HPRWH�HUURU�LQGLFDWLRQ�
=���RWKHU�$8�V�� �*URZWK�

(� ([SUHVV�RUGHUZLUH�FKDQQHO�
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3DWK�2YHUKHDG
Path Overhead

The SONET/SDH Module allows you to control the SDH Path overhead bytes. To 
edit the values of these bytes, tap the Path Overhead button on the SDH Setup 
window.

Byte buttons: The byte buttons (C2, G1, and so on) display the current value of 
each byte. To edit a byte’s value, tap the button and enter the new value in the data 
entry window.

1RWH� 7KH�-��E\WH�KDV�D�PRUH�H[WHQVLYH�HGLWLQJ�ZLQGRZ�WKDQ�WKH�RWKHU�E\WHV��6HH (GLWLQJ�WKH�
-���7UDLO�7UDFH��DQG�-���3DWK�7UDFH��%\WHV��SDJH �²���

Other bytes: The values of path overhead bytes that are not editable (for 
example B3 and H4) are displayed on the window as well.

J1 Mismatch button: This button enables and disables the J1 buffer alarm on the 
SDH Path overhead results screen. See SONET and SDH Path Results Screen, 
page 5–16.

CRC7 Generation button: This button toggles the generation of the CRC-7 
(cyclic redundancy checksum) for the J1 buffer.

The following table describes the path overhead bytes.
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3DWK�2YHUKHDG
6'+�3DWK�2YHUKHDG�%\WHV

%\WH 'HVFULSWLRQ

-� 3DWK�WUDFH��6HH (GLWLQJ�WKH�-���7UDLO�7UDFH��DQG�-���3DWK�7UDFH��%\WHV��
SDJH �²����7KLV�LV�D��� E\WH�EXIIHU�

:KHQ�&5&���*HQHUDWLRQ�LV�HQDEOHG��VHH�SDJH �²����RQH�E\WH�LV�XVHG�IRU�WKH�
&5&���DQG�WKH�-��WUDFH�LV����E\WHV�

%� 3DWK�ELW�LQWHUOHDYHG�SDULW\��%,3����FRGH��1RW�HGLWDEOH�

&� 3DWK�VLJQDO�ODEHO�

*� 3DWK�VWDWXV��%LWV��²�� �SDWK�5(,��ELW��� �SDWK�5',��ELWV��²�� �UHVHUYHG��
ELW �� �VSDUH�

)� 3DWK�XVHU�FKDQQHO�

+� 78��WULEXWDU\�XQLW��PXOWLIUDPH�SKDVH�LQGLFDWRU��1RW�HGLWDEOH�

)� 3DWK�XVHU�FKDQQHO�

.� )XWXUH�JURZWK�

1� 7DQGHP�FRQQHFWLRQ�HUURU�FRXQW�DQG�GDWD�OLQN�
�²��
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'URS�DQG�,QVHUW�&RQWURO
Drop and Insert Control

When the SDH signal is carrying subrate traffic (for example STM-4 carrying VC-4 
or VC-3 channels), use the Drop Channel and Insert Channel buttons to control 
which subrate channels are demultiplexed and multiplexed to and from the SDH 
signal.

The Drop Channel, Insert Channel, and Other Channel buttons are only displayed 
when the SONET/SDH Module is configured for subrate traffic (Payload set to 
VC-4-4C, VC-4, or VC-3 for STM-4; or VC-4 or VC-3 for STM-1).

Drop Channel: Selects which VC-4 (1 to 4, STM-4 only) or VC-3 (1 to 12 for 
STM-4; 1 to 3 for STM-1) is dropped from the received SDH optical signal.

Insert Channel: Selects which VC-4 (1 to 4, STM-4 only) or VC-3 (1 to 12 for 
STM-4; 1 to 3 for STM-1) is inserted to the transmit SDH optical signal.

Other Channels: Configures what is carried on the remaining VC-4 or VC-3 
channels (not selected by Drop or Insert). This can be set to Same (same data as 
carried on the drop/insert channels), Inverted (binary inversion), P-AIS (Path 
alarm indication signal), or Unequipped.
�²��
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3RLQWHU�&RQWURO
Pointer Control

The SONET/SDH Module allows you to control the SDH H1/H2 pointers. You can 
increment, decrement, or cause new data flags on the pointer.

Tapping the Action button calls the Action Setup window.

Pointer adjustments can be made when Action is set to Pointer. When Pointer is 
selected, the Inject/Adjust button changes to Adjust on the main window.

To select which type of pointer adjustment is made, tap the Type button or use the 
arrow keys to select one of the following:

Increment: This selection causes the H1/H2 pointer value to increase each time 
the Adjust button is tapped.

Decrement: This selection causes the H1/H2 pointer value to decrease each time 
the Adjust button is tapped.

New Data: This selection activates the Pointer Value button (see below). When 
New Data is selected, the value set by the Pointer Value button is applied to the 
H1/H2 pointer each time the Adjust button is tapped.

Pointer Value: This button allows you to enter a value for the H1/H2 pointer 
when Type is set to New Data. Tapping this button calls a data entry keypad on 
which you can enter a pointer value from 0 to 30E hexadecimal.
�²��



6'+�5HIHUHQFH

(UURU�DQG�$ODUP�,QMHFWLRQ
Error and Alarm Injection

SDH error and alarm injection is controlled using the Action and Inject/Adjust 
buttons. You can inject error or alarm conditions on the transmit SDH signal.

Tapping the Action button calls the Action Setup window.

Errors and alarms can be injected when Action is set to Inject. When Inject is 
selected, the Inject/Adjust button changes to Inject on the main window.

Type: This button selects which type of error or alarm is to be injected. The table 
on page 4–22 lists the types of errors and alarms available. Tap Type or use the 
arrow buttons to select the error or alarm to use.

Rate: This button sets the injection speed or number of repetitions for the 
currently selected error type. (This button is not displayed when Type is set to an 
alarm.) The Rates are described in the table on page 4–23. Note that different types 
of errors have different rates available.
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6'+�5HIHUHQFH

(UURU�DQG�$ODUP�,QMHFWLRQ
6'+�(UURU�DQG�$ODUP�,QMHFWLRQ�7\SHV

(UURU�$ODUP�7\SH 'HVFULSWLRQ

$��$� )UDPH�ZRUG�HUURU��,QYHUWV�WKH����ELW�IUDPH�ZRUG�IRUPHG�E\�WKH�$��DQG�$��
E\WHV�

%� %��E\WH�HUURU��,QYHUWV�WKH�%��E\WH�RQ�WKH�6'+�WUDQVPLW�VLJQDO�IRU�RQH�IUDPH��
7KLV�ZLOO�DIIHFW�WKH�SDULW\�E\WH�

%� %��E\WH�HUURU��,QYHUWV�DOO�%��E\WHV�RQ�WKH�6'+�WUDQVPLW�VLJQDO�IRU�RQH�IUDPH��
7KLV�ZLOO�FDXVH�OLQH�FRGH�YLRODWLRQV�

%� %��E\WH�HUURU��,QYHUWV�%��SDULW\�E\WH�IRU�RQH�IUDPH��7KLV�FDXVHV�SDWK�FRGH�
YLRODWLRQV�

06�5(, 0XOWLSOH[�6HFWLRQ�5HPRWH�(YHQW�,QGLFDWLRQ��*HQHUDWHV�PXOWLSOH[�5(,V�XVLQJ�ELWV�
��WKURXJK���RI�WKH�0��E\WHV�

+3�5(, +LJKHU�RUGHU�3DWK�5HPRWH�(YHQW�,QGLFDWLRQ��*HQHUDWHV�5(,V�RQ�WKH�*� E\WH�

'DWD 'DWD�SD\ORDG�HUURUV��*HQHUDWHV�SD\ORDG�ELW�HUURUV�RQ�WKH�WUDQVPLW�6'+�VLJQDO�

/26 /RVV�RI�6LJQDO�DODUP��6LPXODWHV�D�ORVV�RI�VLJQDO�E\�WUDQVPLWWLQJ�DOO�]HURV�

22) 2XW�RI�)UDPH�DODUP��6LPXODWHV�DQG�RXW�RI�IUDPH�FRQGLWLRQ�

/2) /RVV�RI�)UDPH�V\QFKURQL]DWLRQ�DODUP��6LPXODWHV�D�ORVV�RI�IUDPH�E\�WUDQVPLWWLQJ�
HUURUHG�IUDPLQJ�SDWWHUQV�

06�$,6 0XOWLSOH[�6HFWLRQ�$ODUP�,QGLFDWLRQ�VLJQDO�

06�5', 0XOWLSOH[�6HFWLRQ�5HPRWH�'HIHFW�,QGLFDWLRQ�

$8�/23 $GPLQLVWUDWLYH�XQLW�/RVV�RI�3DWWHUQ�DODUP�

$8�$,6 $GPLQLVWUDWLYH�XQLW�$ODUP�,QGLFDWLRQ�6LJQDO�

+3�5', +LJKHU�RUGHU�3DWK�5HPRWH�'HIHFW�,QGLFDWLRQV�
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6'+�5HIHUHQFH

(UURU�DQG�$ODUP�,QMHFWLRQ
6'+�(UURU�,QMHFWLRQ�5DWHV

(UURU�5DWH 'HVFULSWLRQ

6LQJOH ,QMHFWV�RQH�LQGLYLGXDO�RFFXUUHQFH�RI�WKH�VHOHFWHG�HUURU�W\SH�HDFK�WLPH�WKH�,QMHFW�
EXWWRQ�LV�WDSSHG�

[[&RQ ,QMHFWV�[[�FRQVHFXWLYH�RFFXUUHQFHV�RI�WKH�VHOHFWHG�HUURU�W\SH�HDFK�WLPH�WKH�
,QMHFW�EXWWRQ�LV�WDSSHG�

&RQWLQXRXV ,QMHFWV�HUURUV�LQWR�HYHU\�ELW�RU�E\WH�RI�WKH�FXUUHQWO\�VHOHFWHG�W\SH��&RQWLQXRXV�
LQMHFWLRQ�LV�WRJJOHG�RQ�DQG�RII�XVLQJ�WKH�,QMHFW�NH\�

%XUVW ,QMHFWV�D�VLQJOH�VHTXHQFH�RI�[[�RFFXUUHQFHV�RI�WKH�VHOHFWHG�HUURU�W\SH��7KH�
QXPEHU�RI�HUURUV�LQ�D�EXUW�LV�GHILQHG�E\�WKH�%XUVW 6L]H�EXWWRQ�RQ�WKH�
$FWLRQ 6HWXS�ZLQGRZ��7DS�%XUVW 6L]H�WR�HGLW�WKH�YDOXH�

�(�Q ,QMHFWV�D�VWHDG\�UDWH�RI�WKH�VHOHFWHG�W\SH�RI�HUURU�DW�WKH�GHILQHG�UDWLR���(�Q�
LQGLFDWHV�D�UDWLR�RI�� ð ��²Q�LQ�ZKLFK���RXW�RI�HYHU\���Q�ELWV�DUH�HUURUHG��)RU�
H[DPSOH���(���ZRXOG�HUURU��ð���²��ELWV��RU�RQH�ELW�RXW�RI�HYHU\����  ����
ELWV�
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5HVXOWV�5HIHUHQFH

5HVXOWV�'LVSOD\
Results Display

The SONET/SDH Module displays test results on two side-by-side panes in the 
results area of the main window. Each result pane can be configured separately, 
allowing for flexible display of results.

Results Selector

The results selector on each pane allows you to choose which measurements are 
displayed in that pane. Tapping a selector calls the Results Selection window 
(see Results Selection Window, page 5–3).

Display Area

The display area of each results pane shows the measurement data you have 
selected. The display areas change based on the selected results. Because each 
pane is independent, you have a lot of flexibility in selecting what is displayed. For 
example, you can view results from each line (L1 and L2; N1676A and N1677A 
only) side-by-side to compare them. You can also view error results in one pane, 
and view path overhead byte results in the other pane simultaneously.

5HVXOWV�VHOHFWRUV

'LVSOD\�DUHDV
�²�



5HVXOWV�5HIHUHQFH

5HVXOWV�6HOHFWLRQ�:LQGRZ
Results Selection Window

Tapping a results selector calls the Results Selection window for that pane.

The tabs and buttons on the Results Selection window allow you to configure what 
is displayed on the results pane.

L1 and L2 tabs: The tabs select which line the displayed measurements are from. 
Only the L1 tab is available for the N1675A module. On the N1676A and N1677A, 
the L2 tab allows you to select results on the second electrical receiver.

Results buttons: The buttons on the L1 and L2 tabs allow you to select the 
results you want to view. Tap a button to have those results shown in the results 
pane. Tap the More button to view additional choices.

The following table briefly describes each Results buttons.

5HVXOWV�6HOHFWLRQ�%XWWRQV

5HVXOW�EXWWRQ 6WDQGDUG 'HVFULSWLRQ 6HH�DOVR���

6XPPDU\ 621(7�DQG�6'+ *HQHUDO�VXPPDU\�UHVXOWV SDJH��²�

$ODUPV 621(7�DQG�6'+ $ODUPV�UHVXOWV SDJH��²�

(UURUV 621(7�DQG�6'+ %LW�DQG�SDWWHUQ�HUURUV SDJH��²�

3RLQWHU 621(7�DQG�6'+ 3RLQWHU�VWDWXV�UHVXOWV SDJH��²��

$36 621(7�DQG�6'+ $XWRPDWLF�SURWHFWLRQ�VZLWFKLQJ�
VWDWXV�DQG�PHVVDJHV

SDJH��²��
�²�



5HVXOWV�5HIHUHQFH

5HVXOWV�6HOHFWLRQ�:LQGRZ
6HFWLRQ�2YHUKHDG 621(7�RQO\ 6HFWLRQ�RYHUKHDG�E\WH�VWDWXV�
DQG�YDOXHV

SDJH��²��

/LQH�2YHUKHDG 621(7�RQO\ /LQH�RYHUKHDG�E\WH�VWDWXV�DQG�
YDOXHV

SDJH��²��

5HJHQHUDWRU�2YHUKHDG 6'+�RQO\ 5HJHQHUDWRU�VHFWLRQ�RYHUKHDG�
E\WH�VWDWXV�DQG�YDOXHV

SDJH��²��

0XOWLSOH[�2YHUKHDG 6'+�RQO\ 0XOWLSOH[�VHFWLRQ�RYHUKHDG�E\WH�
VWDWXV�DQG�YDOXHV

SDJH��²��

3DWK 621(7�DQG�6'+ 3DWK�RYHUKHDG�E\WH�VWDWXV�DQG�
YDOXHV

SDJH��²��

(YHQW�/RJ 621(7�DQG�6'+ /RJ�RI�GHWHFWHG�WHVW�HYHQWV SDJH��²��

5HVXOWV�6HOHFWLRQ�%XWWRQV��FRQWLQXHG

5HVXOW�EXWWRQ 6WDQGDUG 'HVFULSWLRQ 6HH�DOVR���
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6XPPDU\�5HVXOWV�6FUHHQ
Summary Results Screen
The Summary results screen is available for SONET and SDH. This screen displays 
general signal information.

Signal: The results boxes show the input signal frequency and the signal level. 
The indicators denote a valid signal (green), loss of signal (red; see LOS, page 5–6), 
and previous occurrence of LOS (yellow).

Frame: The results box displays the input signal framing standard: either SONET 
or SDH. The indicators denote valid framing (green), loss of frame (red; see LOF, 
page 5–6), and previous occurrence of loss of frame.

Pattern: The results box displays the transmit payload pattern. The indicators 
denote receive signal pattern synchronization (green), loss of pattern (red; 
see LOP, page 5–6), and previous occurrence of loss of pattern (yellow). Note that 
this result is not displayed when Pattern is set to RTD (see below).

RTD: This result is the round trip delay; the amount of time it takes the transmit 
signal to travel from the transmitter, through the system under test, and back to the 
receiver. RTD is only displayed when Pattern is set to RTD. See Performing a 

Round-Trip Delay Test, page 2–15.

Pointer: The results box displays the value of the received H1/H2 pointer. The 
indicators denote a valid pointer (green), invalid pointer (red), and previous 
occurrence of an invalid pointer (yellow). See Pointer Results Screen, page 5–10.

Alarms: These indicators show if an alarm has been detected. See Alarms Results 

Screen, page 5–6.

Errors: These indicators show if one or more errors have been detected. Red 
indicates an error is currently present; yellow indicate the past occurrence of an 
error. See Errors Results Screen, page 5–8.
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5HVXOWV�5HIHUHQFH

$ODUPV�5HVXOWV�6FUHHQ
Alarms Results Screen

The alarms results screen displays the status of alarm conditions for the selected 
line. It is available for all tests.

Seconds and Count: The Seconds field displays the number of one-second 
periods during which one or more of the indicated alarms occurred. The Count 
field shows the total number of alarm occurrences.

Indicators: The right indicators show red when the indicated alarm condition is 
currently occurring. The left indicators show yellow to indicate the previous 
occurrence of the alarm.

Alarms: The following table describes the alarms.

621(7�6'+�$ODUPV

$ODUP 'HVFULSWLRQ

/26 /RVV�RI�VLJQDO��7KLV�DODUP�LV�GHFODUHG�ZKHQ�EHWZHHQ����WR�����PLFURVHFRQGV�RI�
DOO�]HURV�DUH�GHWHFWHG�

22) 2XW�RI�IUDPH��7KLV�DODUP�LV�GHFODUHG�ZKHQ�FRQVHFXWLYH�LQYDOLG�IUDPLQJ�ZRUGV�
�$��$��E\WHV��DUH�GHWHFWHG�

/2) /RVV�RI�IUDPH��7KLV�FRQGLWLRQ�LV�GHFODUHG�ZKHQ�DQ�22)�FRQGLWLRQ�LV�SUHVHQW�IRU�
���FRQVHFXWLYH�IUDPHV�

/23 /RVV�RI�SDWWHUQ��7KLV�DODUP�LV�GHFODUHG�ZKHQ�WKH�SDWWHUQ�HUURU�UDWLR�LV�����RU�
KLJKHU�
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5HVXOWV�5HIHUHQFH

$ODUPV�5HVXOWV�6FUHHQ
/2&/. /RVV�RI�FORFN��7KLV�DODUP�LV�GHFODUHG�ZKHQ�WKH�H[WHUQDO�WLPLQJ�VRXUFH�LV�QR�
ORQJHU�GHWHFWHG��ZKHQ�&ORFN�LV�VHW�WR�/RRS��;5()��

$,6�/
06�$,6

/LQH��621(7��RU�PXOWLSOH[�VHFWLRQ��6'+��DODUP�LQGLFDWLRQ�VLJQDO��7KLV�FRQGLWLRQ�
LV�GHFODUHG�ZKHQ�ILYH�FRQVHFXWLYH�.��E\WHV�DUH�UHFHLYHG�FRQWDLQLQJ�[[[[[����
�DOO�RQHV�LQ�ELWV��²���

5',�/
06�5',

/LQH��621(7��RU�PXOWLSOH[�VHFWLRQ��6'+��UHPRWH�GHIHFW�LQGLFDWLRQ��7KLV�
FRQGLWLRQ�LV�GHFODUHG�ZKHQ�ILYH�FRQVHFXWLYH�.��E\WHV�DUH�UHFHLYHG�FRQWDLQLQJ�
[[[[[����

$,6�3 3DWK�DODUP�LQGLFDWLRQ�VLJQDO��7KLV�DODUP�LV�GHFODUHG�ZKHQ�DOO�RQHV�LV�UHFHLYHG�LQ�
+��+��IRU�WKUHH�FRQVHFXWLYH�IUDPHV�

5',�3 3DWK�UHPRWH�GHIHFW�LQGLFDWLRQ��7KLV�DODUP�LV�GHFODUHG�ZKHQ����FRQVHFXWLYH�
IUDPHV�D�UHFHLYHG�ZLWK�ELW ��RI�WKH�*� E\WH�VHW�WR���

/23�3 3DWK�ORVV�RI�SRLQWHU��7KLV�FRQGLWLRQ�LV�GHFODUHG�ZKHQ�HLJKW�FRQVHFXWLYH�IUDPHV�
DUH�UHFHLYHG�WKDW�GR�QRW�KDYH�D�YDOLG�SRLQWHU�YDOXH��QRUPDO�IODJ�YDOXH�RU�QHZ�
GDWD�IODJ��

621(7�6'+�$ODUPV��FRQWLQXHG

$ODUP 'HVFULSWLRQ
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5HVXOWV�5HIHUHQFH

(UURUV�5HVXOWV�6FUHHQ
Errors Results Screen

The Errors results screen shows various error measurements for the receive signal 
of the selected line.

The types of errors are displayed across the top of the pane. The measurements are 
listed down the side of the pane. To scroll through the error types, use the arrow 
buttons. You can display the results as a percentage by tapping the % Stats button.

For each type of error, various measurements are available. The following two 
tables describe the error types and error measurements.

621(7�6'+�(UURU�'HILQLWLRQV

(UURU�7\SH 'HVFULSWLRQ

%LW 3DWWHUQ�ELW�HUURUV��7KHVH�DUH�HUURUV�GHWHFWHG�LQ�WKH�SD\ORDG�WHVW��%(57��SDWWHUQ�

$��$� )UDPH�ELW�HUURUV��7KHVH�DUH�HUURUV�LQ�WKH�IUDPLQJ�ZRUG�RI�WKH�$��DQG�$��E\WHV�

%� %��E\WH�ELW�HUURU��7KHVH�DUH�6HFWLRQ�RU�5HJHQHUDWRU�SDULW\��%,3����ELW�HUURUV�

%� %��E\WH�ELW�HUURU��7KHVH�DUH�/LQH�RU�0XOWLSOH[�6HFWLRQ�SDULW\��%,3�����ELW�HUURUV�

%� %��E\WH�ELW�HUURU��7KHVH�DUH�3DWK�SDULW\��%,3����ELW�HUURUV�

5(,�3 3DWK�UHPRWH�HUURU�LQGLFDWLRQ��7KHVH�DUH�EORFN�FRGH�YLRODWLRQV�UHSRUWHG�E\�WKH�
IDU�HQG�XVLQJ�ELWV���WKURXJK���RI�WKH�*��E\WH��)RUPHUO\�FDOOHG�´)(%(µ�

5(,�/
06�5(,

/LQH��621(7��RU�PXOWLSOH[�VHFWLRQ��6'+��UHPRWH�HUURU�LQGLFDWLRQ��7KHVH�DUH�5(,V�
UHSRUWHG�E\�WKH�IDU�HQG�XVLQJ�ELWV���WKURXJK���RI�WKH�0��E\WH��)RUPHUO\�FDOOHG�
´)(%(µ�
�²�



5HVXOWV�5HIHUHQFH

(UURUV�5HVXOWV�6FUHHQ
621(7�6'+�(UURU�0HDVXUHPHQWV

0HDVXUHPHQW 'HVFULSWLRQ

&RXQW 7KH�WRWDO�QXPEHU�RI�HUURUV�VLQFH�WKH�EHJLQQLQJ�RI�WKH�WHVW�

5DWH 7KH�UDWLR�RI�HUURUHG�ELWV�WR�WKH�WRWDO�QXPEHU�RI�ELWV�WUDQVPLWWHG�GXULQJ�WKH�
SUHYLRXV�RQH�VHFRQG�

$YJ�5DWH $YHUDJH�UDWLR��7KH�UDWLR�RI�HUURUHG�ELWV�WR�WKH�QXPEHU�RI�ELWV�WUDQVPLWWHG�VLQFH�
WKH�EHJLQQLQJ�RI�WKH�WHVW�

()6
()6�

(UURU�IUHH�VHFRQGV��7KH�QXPEHU�RI�VHFRQGV�GXULQJ�ZKLFK�QR�HUURUV�RFFXUUHG��
$OVR��SHUFHQW�HUURU�IUHH�VHFRQGV��7KH�SHUFHQWDJH�RI�DOO�VHFRQGV�WKDW�ZHUH�
HUURU�IUHH�

(6
�(6

(UURUHG�VHFRQGV��7KH�QXPEHU�RI�VHFRQGV�GXULQJ�ZKLFK�DW�OHDVW�RQH�HUURU�
RFFXUUHG��$OVR��SHUFHQW�HUURUHG�VHFRQGV��7KH�SHUFHQWDJH�RI�DOO�VHFRQGV�WKDW�
ZHUH�HUURUHG�

6(6
�6(6

6HYHUHO\�HUURUHG�VHFRQGV��7KH�QXPEHU�RI�VHFRQGV�LQ�ZKLFK�WKH�HUURU�UDWLR�
H[FHHGHG���²���$OVR��SHUFHQW�VHYHUHO\�HUURUHG�VHFRQGV��7KH�SHUFHQWDJH�RI�DOO�
VHFRQGV�WKDW�ZHUH�6(6V�

&6(6
&6(6�

&RQVHFXWLYHO\�HUURUHG�VHFRQGV��7KH�QXPEHU�RI�VHYHUHO\�HUURUHG�VHFRQGV��6(6V��
IRU�ZKLFK�WKH�SUHYLRXV�WZR�VHFRQGV�ZHUH�DOVR�6(6V��7KLV�FRXQW�LV�UHVHW�GXULQJ�
/26��/2)��DQG�/23�

8$6
8$6�

8QDYDLODEOH�VHFRQGV��7KH�QXPEHU�RI�VHFRQGV�GXULQJ�ZKLFK�WKH�VLJQDO�ZDV�
XQDYDLODEOH��7KH�VLJQDO�LV�GHFODUHG�XQDYDLODEOH�DIWHU�WHQ�VHFRQGV�RI�6(6�RU�/23��
7KH�VLJQDO�LV�GHFODUHG�DYDLODEOH�DJDLQ�DIWHU�WHQ�FRQVHFXWLYH�VHFRQGV�ZLWK�QR�
6(6V�RU�/23V�
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5HVXOWV�5HIHUHQFH

3RLQWHU�5HVXOWV�6FUHHQ
Pointer Results Screen

The Pointer results screen displays measurements and status of the SONET or 
SDH pointer based on the received H1/H2 bytes.

Pointer Value: This results box displays the currently received value of the H1 
and H2 bytes in hexadecimal.

Last PJ Direction: This results box displays the direction of the most recent 
pointer justification (either Negative or Positive).

Last PJ Event: This results box displays the amount of time since the last pointer 
justification occurred (in seconds).

Positive Adjust: This results box displays the number of positive pointer 
justifications that have occurred.

Negative Adjust: This results box displays the number of negative pointer 
justifications that have occurred.

New Data Flag: This results box displays the number of new data flag events that 
have occurred.
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$36�5HVXOWV�6FUHHQ
APS Results Screen

The APS results screen displays the value and messages of the received automatic 
protection switching bytes (K1 and K2).

K1 Byte: This results box displays the value of the K1 byte in hexadecimal.

K2 Byte: This results box displays the value of the K2 byte in hexadecimal.

Message: This result box displays the APS request message, based on bits 1 
through 4 of the K1 byte.

Request: This results box displays the number of the channel to which the 
message applies. This code is received on bits 5 through 8 of the K1 byte.

Bridge: This results box displays the number of the channel currently bridged 
onto the protection line at the far end. This code is received on bits 1 through 4of 
the K2 byte.

Architecture: This results box displays the APS architecture used at the far end. 
This code is received on bit 5 of K2

For additional information APS, see APS Control, page 3–8 (SONET) or APS 

Control, page 4–8 (SDH).
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621(7�6HFWLRQ�2YHUKHDG�5HVXOWV�6FUHHQ
SONET Section Overhead Results Screen

The Section Overhead results screen displays the current values of the SONET 
Section overhead bytes. It also displays the received J0 trace buffer.

STS button: This button displays the number of the currently selected STS-1 
frame. Tap this button or use the arrows to select the STS frame to display.

Byte values: The results boxes display the received values of the overhead bytes 
in hexadecimal. The table below describes the bytes.

Trace Buffer (J0) area: This area of the results screen displays the received J0 
trace in both hexadecimal and ASCII. The Mismatch indicators show whether the 
received trace buffer matches the expected value (see Transmit and Expected 

tabs, page 3–14).

621(7�6HFWLRQ�2YHUKHDG�%\WHV

%\WH 'HVFULSWLRQ

$��$� )UDPLQJ�

-� 6HFWLRQ�WUDFH�

(� /RFDO�RUGHUZLUH�FKDQQHO�

)� 6HFWLRQ�XVHU�FKDQQHO�

'�²'� 6HFWLRQ�GDWD�FRPPXQLFDWLRQ�FKDQQHO��'&&��

=� �676������DQG�KLJKHU�RQO\��*URZWK�E\WH�
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621(7�/LQH�2YHUKHDG�5HVXOWV�6FUHHQ
SONET Line Overhead Results Screen

The Line Overhead results screen displays the current values of the SONET Line 
overhead bytes.

STS button: This button displays the number of the currently selected STS-1 
frame. Tap this button or use the arrows to select the STS frame to display.

Byte values: The results boxes display the received values of the overhead bytes 
in hexadecimal. The table below describes the bytes.

621(7�/LQH�2YHUKHDG�%\WHV

%\WH 'HVFULSWLRQ

+��DQG�66 %LWV +��SD\ORDG�SRLQWHU�E\WH�DQG�66�ELWV��SD\ORDG�RIIVHW��

+�²+� 3D\ORDG�SRLQWHUV�

.��.� $XWRPDWLF�SURWHFWLRQ�VZLWFKLQJ��$36��FKDQQHO�

'�²'�� /LQH�GDWD�FRPPXQLFDWLRQ�FKDQQHO��'&&��

6��=� 6���676������� �6\QFKURQL]DWLRQ�VWDWXV��=�� �*URZWK�

0�
0�
=�

0���676���2&���VLJQDOV�RQO\���ELWV��²�� �/LQH�)(%(
0���676������RI�676�1≥��VLJQDOV�� �/LQH�)(%(�
=���RWKHU�676��V�� �*URZWK�
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6'+�5HJHQHUDWRU�6HFWLRQ�2YHUKHDG�5HVXOWV�6FUHHQ
SDH Regenerator Section Overhead Results Screen

The Regenerator Overhead results screen displays the current values of the SDH 
Regenerator Section overhead bytes. It also displays the received J0 trace buffer.

AU3 button: This button displays the number of the currently selected 
administrative unit. Tap this button or use the arrows to select the AU3 to display.

Byte values: The results boxes display the received values of the overhead bytes 
in hexadecimal. The table below describes the bytes.

Trace Buffer (J0) area: This area of the results screen displays the received J0 
trace in both hexadecimal and ASCII. The Mismatch indicators show whether the 
received trace buffer matches the expected value (see Transmit and Expected 

tabs, page 4–14).
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6'+�0XOWLSOH[�6HFWLRQ�2YHUKHDG�5HVXOWV�6FUHHQ
SDH Multiplex Section Overhead Results Screen

The Multiplex Overhead results screen displays the current values of the SDH 
Multiplex Section overhead bytes.

AU3 button: This button displays the number of the currently selected 
administrative unit. Tap this button or use the arrows to select the AU3 to display.

Byte values: The results boxes display the received values of the overhead bytes 
in hexadecimal. The table below describes the bytes.
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621(7�DQG�6'+�3DWK�5HVXOWV�6FUHHQ
SONET and SDH Path Results Screen

The Path Overhead results screen displays the current values of the SONET or 
SDH Path overhead bytes. It also displays the received J1 trace buffer.

Byte values: The results boxes display the received values of the overhead bytes 
in hexadecimal. The table below describes the bytes.

Trace Buffer (J1) area: This area of the results screen displays the received J1 
trace in both hexadecimal and ASCII. The Mismatch indicators show whether the 
received trace buffer matches the expected value (see Transmit and Expected 

tabs, page 3–14 or page 4–14).

621(7�DQG�6'+�3DWK�2YHUKHDG�%\WHV

%\WH 'HVFULSWLRQ

-� 3DWK�WUDFH�

&� 3DWK�VLJQDO�ODEHO�

*� 3DWK�VWDWXV��%LWV��²�� �SDWK�)(%(��ELWV��²�� �SDWK�52,�

)� 3DWK�XVHU�FKDQQHO�

+� 97�PXOWLIUDPH�SKDVH�LQGLFDWRU��1RW�HGLWDEOH�

=��=� )XWXUH�JURZWK�

=� 7DQGHP�FRQQHFWLRQ�HUURU�FRXQW�DQG�GDWD�OLQN�
�²��



5HVXOWV�5HIHUHQFH

(YHQW�/RJ�5HVXOWV�6FUHHQ
Event Log Results Screen

The Event Log results screen displays a list of all the events that occurred during 
the test. This results screen is available for both SONET and SDH tests.

Event list: The list of events includes the date and time that the event occurred, 
as well as a description of the event. The description indicates the line rate and the 
type of event detected.

Arrow buttons: The arrow buttons allow you to navigate through the event list.
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$ERXW�621(7�6'+�0RGXOH�5HSRUWV
About SONET/SDH Module Reports

The N1675A, N1676A, and N1677A SONET/SDH Modules allow you to create, print, 
and save reports. These reports contain information about test configuration, test 
results, event log data, and other test information. Reports can be stored in the 
module’s memory, or on a PC card inserted in the Service Advisor Tablet.

The basic procedure for generating reports is as follows:

1. Customize report headers and file names (optional). See page 6–7.

2. Create a report. See page 6–3.

3. Save the report (optional). See page 6–4.

4. Print the report (optional). See page 6–6.
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&UHDWLQJ�D�5HSRUW
Creating a Report

This section describes how to create a report. You can create a report while a test 
is running or stopped. You can create a report whether or not there are any test 
results (for example, if you had not started a test).

1. Tap the File button to call the File menu. Next tap Reports to call the Reports 
menu.

2. Tap the Create button to call the Reports window.

3. Use the arrow buttons to scroll through the displayed report. Tap the Save 
button to save the report (See page 6–4) or tap the Print button to print it (See 
page 6–6).
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6DYLQJ�D�5HSRUW
Saving a Report

When you have created a report (See page 6–3) you can save it in the SONET/SDH 
Module’s internal memory, or in a PC card inserted in the Service Advisor Tablet.

1. Create a report. See Creating a Report, page 6–3.

2. On the Reports window, tap the Save button. The Save Report File window is 
displayed.

3. Select a storage destination by tapping a “Save To” button. The “Module” 
button (N1675A, etc) stores the report in the module. The PC Card button 
stores the report on a PC card inserted in the Service Advisor Test Tablet.

4. Choose a filename for the report. You can choose to do one of three things:

• Use the suggested filename shown in the File Name box.
(For information on changing the default filename, see page 6–9.)

• Tap the Key-in a File Name button to enter your own filename.
This will open the on-screen keyboard. Tap the keys to enter the file 
name.

• Use the arrow buttons to select an existing filename (if any), then tap the 
Use the Selected File Name button.

5. Tap the Save button to store your report.

Tap the Cancel button to close the window without saving your report.
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2SHQLQJ�DQG�'HOHWLQJ�6DYHG�5HSRUWV
Opening and Deleting Saved Reports

This section describes how to work with reports that have been previously saved.

1. To access stored reports, tap the File button to call the File menu. Next tap 
Reports to call the Reports window.

2. Tap the View/Print/Delete button to call the Saved Reports window.

3. Use the Look In buttons to select a storage location. Tap the “Module” button 
(N1676A, etc) to access reports stored in the SONET/SDH Module. Tap PC 
Card to access reports stored on a PC card inserted in the Service Advisor 
Tablet.

4. Use the arrow buttons to highlight a report on the file list.

5. Tap the View button to open the stored report you selected. When the report is 
open you can print it by tapping the Print button.

6. Tap the Delete button to remove a report from storage. You will be prompted 
to confirm that you want to remove the file.
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3ULQWLQJ�5HSRUWV
Printing Reports

You can print reports if you have a HP Deskjet™ printer connected to your Service 
Advisor Test Tablet or to your Internet Advisor with Service Advisor Undercradle.

Connecting a Printer

• If you are using the SONET/SDH Module in a Service Advisor Test Tablet 
(N1610B), use a DB-25 pin cable to connect the printer to the Tablet’s parallel 
port.

• If you are using your SONET/SDH Module in a Service Advisor Undercradle 
(N1700A), use a DB-25 pin cable to connect the printer to the parallel port on 
the side of the Agilent Advisor (for example J2300D). Refer to the manual that 
came with your Advisor for information on connecting printers.

Printing a Report

1. After you have connected a printer to your system, create a new report or 
open a stored report.

• See Creating a Report, page 6–3

• See Opening and Deleting Saved Reports, page 6–5

2. When the report is displayed, tap the Print button to print it.

&DXWLRQ� ,I�QR�SULQWHU�LV�FRQQHFWHG��VHQGLQJ�WKH�3ULQW�FRPPDQG�IUHH]HV�WKH�6HUYLFH�$GYLVRU��DQG�UHTXLUHV�
D�UHVWDUW��8QVDYHG�GDWD�LV�ORVW�

3DUDOOHO�SRUW
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&XVWRPL]LQJ�5HSRUWV
Customizing Reports

You can customize the header information on reports. You can also customize the 
default file names assigned to reports you are saving.

Editing Report Headers

This procedure describes how to change the test report header information.

1. Tap the File button to call the File menu. Next tap Reports to call the Reports 
window.

2. Tap the Header Information button. The Edit Report Header Information 
window is displayed.

+HDGHU

LQIRUPDWLRQ
�²�



3ULQWLQJ�DQG�5HSRUWV

&XVWRPL]LQJ�5HSRUWV
3. Use the arrow buttons to select the field to edit.

4. Tap the keyboard icon at the bottom of the screen in the Service Advisor 
Tablet task bar. The on-screen keyboard is displayed. Next tap the keys to edit 
the report header fields.

5. Tap the keyboard icon again to close the keyboard when you have finished.

6. Tap OK to close the window and accept your changes. Tap Cancel to close the 
window without making any changes to the headers.

The header information you enter is included in future reports that you create.
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Editing Report Filenames

This procedure describes how to define the default file names used when you store 
reports.

1. Tap the File button to call the File menu. Next tap Reports to call the Reports 
window.

2. Tap the Default Names button. The Edit Default Report File Names window is 
displayed.

3. Use the arrow buttons to select the type of report to rename.

4. Tap the keyboard icon at the bottom of the screen in the Service Advisor 
Tablet task bar. The on-screen keyboard is displayed. Next tap the keys to edit 
the report file name (see step 4, page 6–8).

5. Tap OK to close the window and accept your changes. Tap Cancel to close the 
window without making any changes.

The filename you enter is used when you save a report. See Saving a Report, 
page 6–4.
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Glossary
ac: Alternating current. 

ADM: Add/drop multiplexer.

AIS: Alarm indication signal. 
Originally called a “Blue” alarm. 

all-ones: A bit pattern made up 
entirely of binary 1s.

AMI: Alternate Mark Inversion. A 
line coding scheme.

ANSI: American National Standards 
Institute.

APS: Automatic protection 
switching.

asynchronous: Not synchronized; 
not timed to an outside clock source.

AU: Administrative unit (SDH).

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

BER: Bit error ratio. The number of 
errored bits over the total number of 
bits. This term is often used 
interchangeably with bit error rate (the 
number of errored bits per second).

BERT: Bit error ratio testing. This 
term is often used interchangeably 
with bit error rate testing.

BIP-n: Bit-interleaved parity n. An 
error monitoring scheme in which an 
n-bit code is used to provide proper 
parity over a specific part of a signal.

B-ISDN: Broadband ISDN. See also 
ISDN.

bit: A basic unit of data. A bit can be 
set to either a zero or a one.

BITS: Building integrated timing 
supply. A stratum 1 clock source, 
typically in a CO.

Blue alarm: See AIS.

BnZS: Bipolar with n-zero 
substitution. A line coding scheme in 
which n consecutive zeros are 
replaced by a substitution code to 
maintain a high pulse density. Typical 
codes are B3ZS for DS3 and B8ZS for 
DS1.

BPV: Bipolar violation. The 
occurrence of a pulse that breaks the 
alternating polarity rule

BW: See bandwidth.

byte: Eight bits. Usually refers to a 
particular location in a frame. 

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. 

clock: The timing of, or timing 
source for, digital telecom equipment. 

CMI: Code mark inversion. A line 
coding scheme.

concatenation: The grouping of 
SONET STS or SDH STM payloads to 
form one large payload.

CRC: Cyclic redundancy checksum. 
A basic error-checking technique.

CSES: Consecutively severely 
errored second.
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CV: Code violation.

D4: See SF.

Daly pattern: A repeating 55 octet 
pattern.

datalink: A transmission path for 
data.

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.

dc: Direct current. 

DCC: Data communications channel.

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

decimal: A base-10 numbering 
system in which the digits range from 0 
to 9. 

DRS: Digital reference signal. 

DS0: ANSI digital signal level 0; 
typically 64 or 56 kbs.

DS1: ANSI digital signal level 1; 
1.544 Mbps.

DS2: ANSI digital signal level 2; 
6.312 Mbs

DS3: ANSI digital signal level 3; 
44.736 Mbs.

DSX: A digital signal cross-connect 
and patch bay.

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

E0: ITU-T digital signal level 0; 
64 kbs

E1: ITU-T digital signal level 1; 
2.048 Mbs.

E2: ITU-T digital signal level 2; 
8.448 Mbs.

E3: ITU-T digital signal level 3; 
34.368 Mbs.

E4: ITU-T digital signal level 4; 
139.264 Mbs.

EFS: Error-free second.

EIA: Electronics Industry 
Association

error rate: The number of errors 
per second. Compare error ratio.

error ratio: The number of errors 
over the total number of bits. This term 
is often used interchangeably with 
error rate, although they are two 
different measurements.

ES: Errored second. A second in 
which at least one error occurred.

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

ESF: Extended Superframe framing 
format (DS1).

FE1: Fractional E1. A subrate signal 
on an E1, comprising N number of 
timeslots (channels). See also N × 64.
*²�



*ORVVDU\
FEBE: Far-end block error.

FERF: Far-end receive failure.

FFCV: Frame format coding violation.

FFM: Frame format mismatch.

frame: A group of bits, timeslots, or 
bytes whose unique positions can be 
identified relative an alignment signal 
or pointer.

FT1: Fractional T1. A subrate signal 
on a DS1, comprising N number of DS0 
channels. See also N × 64.

Gb or Gbit: Gigabit. One billion bits.

Gbs: Gigabits per second.

GUI: Graphical user interface. 

hexadecimal: A base-16 numbering 
system in which the digits range from 0 
through F. A subscript “h” is used to 
denote a hexadecimal value (for 
example, 2A0Fh). 

HDB3: High-density bipolar with 
three-zero substitution. A line coding 
scheme.

HSSI: High speed serial interface. 
Uses a SCSI-2 50-pin connector.

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

idle signal: A signal transmitted to 
indicate that a channel is not in use.

IP: Internet Protocol. 

ISDN: Integrated Services Digital 
Network. 

ISO: International Standards 
Organization.

ITU: International 
Telecommunications Union, formerly 
the 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.

kbs: Kilobits per second. 

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

LBO: See line build-out.

LCD: Liquid Crystal Display. 

LCVA: Line code violation alarm.

LCVR: Line code violation rate.

LED: Light-emitting diode. 

line: In a SONET network, the part 
of the path between two consecutive 
line terminating network elements. 
called multiplex section in SDH.

line build-out: A circuit that 
simulates the signal attenuation of a 
specified cable length.

LOF: Loss of frame. 

loopback: A state in which the 
transmit signal is reversed back as the 
receive signal, typically by a far-end 
network element.

LOS: Loss of signal. 

mA: Milliampere. Measure of 
current, one thousandth of an ampere. 
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Mb or Mbit: Megabit. One million 
bits. 

MB or Mbyte: Megabyte. One 
million bytes. 

MBLT: Mobile both-line terminal 
framing format.

Mbs: Megabits per second. One 
megabit equals one million bits.

M-frame: See multiframe.

MFA: Multiframe alignment. See 
multiframe.

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

monitor level: The signal level at a 
DSX Monitor point.

ms: Millisecond. One thousandth of a 
second. 

multiframe: A set of consecutive 
frames in which the position of each is 
defined in relation to a multiframe 
alignment signal.

multiplex section: In an SDH 
network, the part of the path between 
two consecutive line terminating 
network elements. Called line in 
SONET.

N × 64/N × 56: A subrate signal on a 
DS1 or E1 formed by using N number 
of 64 kbs or 56 kbs channels.

NiMH: Nickel Metal Hydride. A type 
of rechargeable battery. 

NIU: Network interface unit.

nm: Nanometer. One billionth of a 
meter.

NNI: Network–network interface. 
The demarcation point between two 
networks.

node: Any addressable device in the 
network, such as a host. 

OC-1: Optical carrier signal, level 1 
(51.84 Mbs).

OC-3: Optical carrier signal, level 3 
(155.52 Mbs).

OC-12: Optical carrier signal, 
level 12 (622.08 Mbs).

OC-48: Optical carrier signal, 
level 48 (2488.32 Mbs, or 2.48 Gbs).

OC-N: Optical carrier signal, level N 
(N number of OC-1s).

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

OH: See overhead.

OOF: Out of frame.

orderwire: A voice or data circuit 
used for maintenance purposes.

overhead: The bits or bytes in a 
frame or cell that are not the payload. 
Overhead provides for signal control 
and monitoring.

parity: An error checking method 
that uses extra bits to provide even or 
odd parity for a specific group of bits.

path: In a network, the connection 
between the point where the frame for 
a signal is assembled, and the point 
where it is disassembled.
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payload: The information bits of a 
frame or cell. Those bits that are not 
part of the overhead.

PDH: Plesiochronous digital 
hierarchy.

ppm: Parts per million.

PRBS: Pseudorandom bit sequence. 
A test pattern that simulates live, 
random traffic.

QRSS: Quasirandom sequence 
signal.

RAI: Remote alarm indication.

RAM: Random access memory.

RDI: Remote defect indication.

regenerator section: The part of an 
SDH network path between a terminal 
network element and a regenerator, or 
between two regenerators. Called 
section in SONET.

REI: Remote event indication.

ROM: Read-only memory. 

SCPI: Standard Commands for 
Programmable Instruments. 

SCSI: Small Computer Serial 
Interface

SDH: Synchronous digital hierarchy.

section: The part of a SONET 
network path between a terminal 
network element and a regenerator, or 
between two regenerators. Called 
regenerator section in SDH.

SEE: Severely errored event.

SF: Superframe format. DS1 framing 
format.

SLC-96™: Subscriber loop carrier 
system 96. An AT&T T1 framing 
format.

SONET: Synchronous optical 
network.

STM: Synchronous transport module 
(SDH).

STM-0: SDH synchronous transport 
module, level 0 (51.84 Mbs).

STM-1: The basic SDH synchronous 
transport module (155.52 Mbs).

STM-4: SDH synchronous transport 
module, level 4 (622.08 Mbs).

STM-16: SDH synchronous 
transport module, level 16 
(2488.32 Mbs, or 2.48 Gbs).

STS: Synchronous transport signal 
(SONET).

STS-1: The basic SONET 
synchronous transport signal. A 125 µs 
frame (51.840 Mbs). 

STS-N: Synchronous transport 
signal N, where N indicates the 
number of STS-1s interleaved to 
generate the signal.

STS-Nc: Concatenated STS signal. 
An STS-N in which the payloads are 
grouped to carry a super rate signal.

sub-multiframe: A division of a 
multiframe that also contains multiple 
frames. Also called an M-subframe.

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.

timeslot: A unique, cyclic time 
interval; typically providing a single 
channel.

timing: See clock.

TLP: Transmission Level Point. 

TS: See timeslot.

TS0: Timeslot zero. The first 
timeslot in an E1 frame.

TS16: Timeslot sixteen. The 17th 
timeslot in an E1 signal, used to 
provide channel associated signaling.

TTL: Transistor to transistor logic. A 
standard transmission level with a 
logic low of 0 volts and a logic high of 5 
volts.

TU: Tributary unit (SDH).

TUG: Tributary unit group (SDH).

UAS: Unavailable seconds.

UI: Unit interval. The duration of one 
clock cycle, or pulse period, for a given 
rate.

UNI: User-Network Interface. The 
demarcation point between the 
customer premise and the network.

V: Volt.

Vac: Volt, alternating current.

VC: (SDH) Virtual Container. 
Independent data unit used to 
transport tributary signals on an SDH 
payload.

VC-3: SDH virtual container with a 
bandwidth of 48.860 Mbs.

VC-4: SDH virtual container with a 
bandwidth of 150.336 Mbs.

Vdc: Volt, direct current.

VF: Voice frequency.

V pk: Volt peak. 

V p-p: Volt, peak-to-peak.

VT: Virtual tributary (SONET).

VT1.5: A virtual tributary carrying a 
DS1 (1.544 Mbs) signal.

xDSL: Digital subscriber line.

Yellow alarm: (DS1) Also called a 
remote alarm or RAI, this alarm 
indicates a near-to-far transmission 
failure.

µsec: Microsecond. One-millionth of 
a second.
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Agilent Technologies Limited Warranty Statement

Agilent Product: N1675A, N1676A, and N1677A SONET/SDH Test 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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Support

If you have a question or need help with your N1675A or N1676A SONET/SDH Test 
Module, please refer to one of the following sources of assistance.

• Read this manual to see if the information you seek is here. To help you locate 
information more quickly, use the Index at the back of the manual, and the 
Table of Contents at the front of the manual.

• Carefully check your test setup, connections, and power. Be sure that the 
module is installed in the Service Advisor tablet properly.

• Refer to the Agilent Technologies website at http://www.agilent.com

• Call the Agilent Call Center at 800-452-4844.
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Calibration and Service

Calibration

This instrument must be calibrated only by authorized Agilent Technologies 
personnel. Unauthorized service or calibration will void the warranty. 

• Agilent Technologies suggests that the SONET/SDH Test Module 
(N1675A, N1676A, and N1677A) be calibrated every three years.

To arrange for calibration, please contact the Agilent Instrument Support Center at 
800-403-0801 to obtain an RMA (return material authorization) number and receive 
shipping instructions.

Service

If your SONET/SDH module is not 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 Tablet or Undercradle.

If you are still experiencing problems or feel that your module requires service, 
contact the Agilent Call Center at 800-452-4844. Trained personnel are available to 
help solve your problem or determine if the module must be returned for repair.

If your module must be returned, a Call Center representative will assign an RMA 
(return material authorization) number and give you shipping instructions. No 
product will be accepted for service without an RMA number.

Contact the Instrument Support Center at 800-403-0801.
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