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SECTION 1

SECTION 1
GENERAL INFORMATION

1.1 INTRODUCTION

The FIREBERD 4000 Operating Manual provides de-
seriptions and operating instructions for Telecommunications
Techniques Corporation’s (TTC’s) FIREBERD 4000 Com-
munications Analyzer. Included are component descriptions,
functional descriptions, operating instructions, and instru-
ment specifications. Also described are the data interfaces
used with the FIREBERD 4000.

This section offers an overview of FIREBERD 4000
Communications Analyzer features and options.

1.2 INSTRUMENT OVERVIEW

The FIREBERD 4000 (Figure 1-1) is an instrument that
uses internal and modular interfaces to test the quality of
digital communications networks and equipment. 1t provides
the analysis capabilities to isolate circuit malfunctions and
report the resulis on the front panel or on a printout. Highly
versatile, the FIREBERD 4000 is used in locations such as
central offices, technical control centers, end-user sites, engi-
neering laboratories, and earth stations.

1.2.1 Features

The FIREBERD 4000 offers these key features and
characteristics:

¢  Operates on circuits transmitting and receiving data
from 50 b/s to 15 Mb/s.

¢ Complete error analysis with bit, block, BPV, code,
character, and frame or CRC errors measured simul-
taneously.

¢ Set-up panel and display that permits configuration
of the unit for any test from the front-panel.

*  Synchronous and asynchronous testing via internal
EIA RS5-232-C and MIL-5TD-188C interfaces.

¢ CCITT V.35, EIA RS-449, DDS, T1, G.704, and
(G703 testing via modular interfaces installed in the
FIREBERD 4000’s rear panel,

e Thirteen fixed clock frequencies ranging from 300
Hz to 2048 kHz.

®  Generates six fixed data patterns: MARK only,
SPACE only, 1:1, 1:7, and 3IN24, 1004Hz.

®  Generates seven pseudorandom data patterns: 63,
511, 2047, 24-1, 2%-1, 221, and QRSS.

¢ (Generates user-programmmable patterns that include:
a synchronous 3- to 24-bit binary test pattern and
three asynchronous {three syachronous with Option
4006) 1- to 2000-character hexadecimal test patterns
for acceptance testing, stress testing, or simulating
five data.

®*  Generates standard FOX message in four asynchro-
nous {one synchronous with Option 4006) character
tformats: Baudot, BCDIC, ASCII, and EBCDIC.

¢ RS-232 printer/fremote controller interface provides
access for an external printer for printing test results
and unit configurations, or computer-controlled
operation for unattended testing from a remote site.

® Dual results displays which show any two test
measurements at the same time.

°  Summary testresults category that displays key non-
zero and “out-of-spec” measurements, eliminating
the need to search through long Hsts of test results.

¢  Histogram analysis displayed in either a graph or list
provides a perspective as to how selected results
change with time.

1.2.2 Optional Capabilities

In addition to the standard features, the FIREBERD 4000
also offers these optional capabilities. Additional options and
accessories are described in Section 9, Options and Accessories.

& Second Interface Slot {Option 4001 ) allows a second
modular data interface fo beinstalled and operated in
the FIREBERD 4000.



GENERAL INFORMATION

Figure 1-1
The FIREBERD 4000 Communications Analyzer

1-2
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IEEFE-488 Remore ControllPrinter Interface {Option
4002) allows unit to be connected to IEEE-488
Standard Digitai Interface for Programmable Instru-
mentation (Std 1987) compatible remote control de-
vices and printers.

Precision Time Base (Xippm) clock (Option 4003 )
provides a more accurate clock source for improved
signal analysis.

CCITT (G821 Performance Analysis (Option 4004)
provides statistical information abowi the perform-
ance of the equipment or system under test in accor-
dance with CCITT Recommendation G.821.

Frequency Synthesizer (Option 4005 ) permits test-
ing at non-standard clock frequencies from 50 Hz to
15 MHz.

Synchronous User Pattern(Option 4006 ) allows three
user-programmable 1- to 2000-character patterns to
be generated for testing synchronous circuits.

PR-45 Thermal Dot-Matrix Printer built into the
FIREBERD 4000 cover provides hard copy test
results and mainframe configurations in a 40-col-
umn format. (For plastic case mainframes only.)

1.3 OPERATING MODES

The FIREBERD 4000 can be used in these modes of

operation:

Emulate data terminal equipment {DTE), data com-
munications equipment (DCE), or digital transmis-
$100 test sets.

Synchronous and recovered (interface dependent)
timing modes.

Agynchronous timing mode from the internal EIA
RS-232-C or MIL-STD-188C data interfaces.

In-service monitoring of live data or out-of-service
testing.

Loopback or end-to-end circuit testing.

Remote controi operation through a computer or
dumb terminal.

1-3
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SECTION 2

SECTION 2
PREPARATION FOR USE

2.1 INTRODUCTION

This section provides information related to unpacking,
initial inspection, safety procedures, power requirements, and
instrument checkout.

2.2 UNPACKING AND INITIAL INSPECTION

The shipping container should be inspected for damage
when it is received. If the shipping container or shipping
material is damaged, it shouid be kept until the contents of the
shipment have been checked for completeness and the unithas
been checked mechanically and electrically. Procedures for
checking the electrical performance are provided in Section
2.7, Instrument Checkout. The customer should notify TTC
if the contents are incomplete, if there is mechanical damage
or defect, or if the FIREBERD does not pass the instrument
checkout procedures in Section 2.7, If the shipping container
is damaged, notify the carrier and TTC, and keep the shipping
container and materials for the carrier’s inspection. Should
repairs be necessary, follow the instructions in Section 10,
Maintenance and Service, for returning the unit to TTC,

2.3 INSTRUMENT IDENTIFICATION

An identification sticker is attached to the rear panel of
each FIREBERD 4000. This sticker bears the serial number
assigned to the unit. Any factory installed options are aiso
listed by option number on the rear panel. Quote the serial
nuntber and options on any correspondence with TTC can-
cerning the unit.

2.4 EQUIPMENT INCLUDED

The following equipment is supplied with the FIRE-
BERD 4000:

Power cord
Operating manuals
FFront cover
Snap-on top pouch

Additional options and accessories are identified in
Section 9, Options and Accessories.

2.5 WARNINGS

The following precautions must be observed before and
during all phases of unit operation. Failure to comply with
these precautions or specific warnings found elsewhere in the
manual can cause physical harm to the operator or damage to
the unit. TTC assumes no lability for the customer’s failure
t0 comply with these requirements.

GROUND THE INSTRUMENT

To minimize shock hazard, the chassis must be con-
nected to an approved electrical ground through the three-
conductor AC power cord andfor the grounding lug on the rear
panel. The power cord must either be plugged into an
approved three-conductor elecirical outlet with safety ground
or used with a three-prong to two-prong adaptor with the
grounding wire (green) securely connected fo an electrical
ground (safety ground) at the power outlet,

USE PROPER LINE VOLTAGE SETTING AND
FUSE BATING

Before connecting the AC powercord, verify thatthe line
voltage selector module is positioned for the correct operating
voitage. Never operate the unit with an incorrectly rated fuse.
Referto Section 2.6, Power Requirements, for information on
voltage settings and fuse ratings.

KEEP AWAY FROM LIVE CIHCUITS

Do not remove covers or insert fingers or other objects
through the ventilation holes while power is applied to the unit.

TURN QFF POWER BEFOHRE INSERTING OR
REMOVING INTERFACE MODULES

- Damage can result to the FIREBERD 4000 and the data
interface when the interface is inserted or removed with the
unit power turned on.

DO NOT OPERATE IN AN AMBIENT
IEMPERATURE ABOVE 50°C.
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2.6 POWER REQUIREMENTS

This section contains information on the unit’s input
power requirements. The power switch, power receptacle,
line voltage selector, and fuseholder are all located on the rear
panel. Figure 2-1 shows the power input module.

2.6.1 Power Switch

The power switch is located on the left side of the rear
panel. The rocker switch is labeled “0” for OFF and “1” for
ON. Press the appropriate label to set the power ON or OFF.

2.6.2 Power Receptacle

The FIREBERD 4000 is equipped with a recessed three-
prong, male, power receptacle. The receptacke provides hot,

neutral, and safety ground to the unit. Power must be supplied
through an approved three-prong electrical outlet or used with
a three-prong to two-prong adaptor with the grounding wire
{green) securely connected to an electrical ground (safety
ground) at the power outlet.

2.6.3 Line VYoliage Selecior and Fuseholder

The FIREBERD 4000 requires a power source of 120 or
240 VAC, single phase, 50 or 60 Hz, that can deliver 110 volt-
amperes (maximum). The line voltage selector and fuse-
holder module, located to the right of the power receptacle,
sets the input voltage and contains two fuses (2A, 250V slow
blow} for normal operation and protection. Removing and
rotating the module allows the input voltage requirement for
the unit to be changed to match the source voltage,

Before connecting the AC power cord, verify that the
proper line voltage is selected for the source voltage. The

Line Voltage Seiector
and Fuseholder

Recaessed
Receptacie

Power switch

Voltage
Select
Arrow

Screwdriver
Slot

Figure 2-1
Power input Module

2-2



SECTION 2

selected input voltage is determined by the markings on the
module as shown in Figure 2-1. The voltage is marked nexe
to the arrow located on the apper right side of the module.

NOTE: The power cord supphied with the unit may have tobe
reptaced to match the particular power-source output
piug.

2.6.4 Changing the Input Line Voltage

To change the input line voltage, perform the following
procedure. A small flat-head screwdriver is required to
remove the module.

(1) Remove the power cord from the rear panel.

(2) Locate the line voltage and fuseholder module on the
right side of the power cord receptacle on the rear
panel (see Figure 2-1).

{3) Insert a small flat-head screwdriver into the smail
notch on the left side of the module (see Figure 2-1)
and gently pry the module from the power input
module.

Fuse for 220-240V
Operation

(4)y Pull the voltage selector module straight out.

{5y Rotate the module and re-insert it so that the appro-
priate operating voltage is next to the arrow Jocated
on the upper right side of the power input module
{see Figure 2-1).

(6) Press the line voltage and fuscholder module se-
curely back into place.

2.6.5 Replacing the Line Fuse

Two fuses (ZA, 250V slow blow) are supplied in the
module, one for circuit protection and one used as a spare. The
same fuse size is used for both input voltage selections. Figure
2-2 shows the module and the fuse locations for the input
voltages. Only the fuse indicated for the specific operating
voltage is required to operate the FIREBERD 4000,

WARNING: Never operate the unit with an improperly rated
fuse,

Fuse for 110-120V
Operation

Figure 2-2
Fuse L.ocations
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Toreplace the line fuse perform the following procedure,
A small flat-head screwdriver is required to remove the
module.

(1) Remove the power cord from the rear panel.
{2) Locate the line voltage and fuscholder module on the
right side of the power cord receptacle on the rear panel
(see Figure 2-1). Note the orientation of the line
voltage and fuseholder module before removing it.

Insert a smal} flat-head screwdriver into the small
notch on the left side of the module (see Figure 2-1)
and gently pry the module from the power input
module.

3

(4}

Pult the line voltage and fuseholder module straight
out.

(5} Identify and remove the blown fuse and install anew
fuse of the correct size,

(6) Verify the orientation of the line voltage and fuse-
holder module and re-insert it so the appropriate
operating voltage (labeled on module) is next to the
arrow located on the upper right side of the power
input module.

(7) Press the line voltage and fuseholder module se-
curely back info place.

2.7 INSTRUMENT CHECKOUT

This section describes the automatic seif-test that the
FIREBERD 4000 performs at power-up. Also included is a
manual self-test which can be used to verify proper operation
of the FIREBERD. The following procedures assume that the
user is familiar with the operation of the FIREBERD 4000,
urtfamiliar users should refer to Section 4, Operating Instruc-
tions.

2.7.1 Automatic Self-Test

The automatic self-test is a series of diagnostic tests
performed by the FIREBERD at power-up. These tests ensure
that the FIREBERD is functioning correctly. If any of these
tests fail, the FIREBERD 4000 displays an error message
specifying what part of the unit failed. During the automatic
self-test:

¢ All discrete LEDs, switches containing LEDs, and
backlighted panel labels illuminate and the software
revision and date appear in the display for approxi-
mately 4 seconds,

® Al memory is tested. If anerror is found, a message
is displayed. If an EPROM error message appears.
the unit may not be able to operate. Call TTC for
service.

®  Switch positions are checked. If aswitchis pressed or
stuck during power-up. an error message is displayed
specifying the stuck key. Referto Appendix Dfora
list of the error messages.

®  Non-volatile RAM (NOVR AM}ischecked at power-
up. The FIREBERD 4000 restores the unit to the
settings that were selected before the last power-
down. The unit defaults to the SETUP SUMMARY
display showing the current unit setting selected at
the time of the last power-down. If any changes are
found, a message is displayed specifying what gen-
eral portion of NOVRAM failed, and the original
factory seftings are automatically restored for the
affected portion of NOVRAM. The FIREBERD
4000 may still function even though switch settings
may not be saved during a power cycle.

2.7.2 Man H-Test

The manual self-tests are performed in the Self-Loop
mode. The FIREBERD’s operation in this mode is directly
related to the interface selected. The internal EIA RS-232-C/
CCITT V.24 datainterface is used for this test. If the internal
RS-232-C is suspected of malfunctioning, an installed inter-
face may be substituted for this test. Remember that power to
the FIREBERD must be turned OFF before inserting or
removing an interface. If the interface used has clock invert
switches, they should be placed in the NORMAL position for
this test. Other interface switches should be set appropriately.
Refer to Section 5, Data Interfaces, for infermation on inter-
face set-up procedures.

If the seif-test procedure leads to a determination that
servicing of the FIREBERD s required, it is helpful tonote the
areas of the test in which the FIREBERD failed before
contacting TTC for assistance. Before beginning the manual
self-test procedure, verify that:

¢ The AC line voltage is set property.

¢ If present, the interface is instalied properly.

¢  Power is turned ON.

¢ The auntomatic self-test is successful.

The following test procedures can be performed sequen-
tially, or individually, as required. The tests include:

®  Generator clock and frequency counter test.

®  Synchronous transmit and receive test.
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® Error counter and error insert test.

¢ Data pattern generator test,

®  Time and date test.

2.7.2.1 Generator Clock and Frequency Counter

Test

This test verifies the operation of the generator clock and

the frequency counter.

Test Set-

Step Switch Selection

(1) SELF LOOP ON

(2) SETUP CATEGORY INTERFACE
HOME key Press
Softkey INT232
SETUP SELECT Press right arrow (EMULATE)
Softkey DTE
SETUP SELECT Press right arrow (TIMING)
Softkey SYNC

(3 SETUP CATEGORY GENERATOR CLOCK
HOME key Press
Softkey INTRNL
SETUP SELECT Press right arrow (INTERNAL}
MORE key Locate 64.0k softkey label
Softkey 64.0k

{4) SETUP CATEGORY PATTERN
HOME key Press
MORE key Locate 2/15-1 softkey label
Softkey 2%-1

(5) Left RESULTS CATEGORY TIME & SIGNAL

{6) Left RESULT SELECT GEN FREQ

N Right RESULTS CATEGORY TIME & SIGNAL

%) Right RESULT SELECT RCV FREQ

Test Procedure

{1} Verify that the results show:

GEN FREQ
64000.0
RCV FREQ
64000.0

2} Repeat procedure by changing the frequency as required.
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2.7.2.2 Synchronous Transmit and Recelve Test

This test verifies the operation of the transmit and receive

circuitry.
Test Set-U
Step Switch Selection
(1) SELF LOOP ON _
(2) SETUP CATEGORY INTERFACE
HOME key Press
Softkey INT232
SETUP SELECT Press right arrow (EMULATE)
Softkey DTE
SETUP SELLECT Press right arrow (TIMING)
Softkey SYNC
(3) SETUP CATEGORY GENERATOR CLOCK
HOME key Press
Softkey INTRNL
SETUP SELECT Press right arrow (INTERNAL)
MORE key Locate 64.0k softkey label
Softkey 64.0k
(4) SETUP CATEGORY PATTERN
HOME key Press
MORE key Locate 2/15-1 softkey label
Softkey 289
(5) ERROR INSERT QOFF
(6) Left RESULTS CATEGORY ERROR
(7 Left RESULT SELECT BIT ERRS
Test Procedur

{1y Press RESTART switch.

{2) Verify that the PATTERN SYNC LED illuminates
and that zero appears in the BIT ERRS result.

2-6
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2.7.2.3 Error Counter and Error insert Test

This test verifies the operation of the error counter and the
error insert function.

Yest Set-Up

Step Switch Selection

(b SELF LOOP ON

(2) SETUP CATEGORY INTERFACE
HOME key Press
Softkey INT232
SETUP SELECT Press right arrow (EMULATE)
Softkey DTE
SETUP SELECT Press right arrow (TIMING)
Softkey SYNC

(3} SETUP CATEGORY GENERATOR CLOCK
HOME key Press
Softkey ENTRNL
SETUP SELECT Press right arrow {INTERNAL)
MORE Locate 64.0k softkey label
Softkey 64.0k

) SETUP CATEGORY PATTERN
HOME key Press
MORE key Locate 2715-1 softkey tabel
Softkey pAS |

(6))] ERROR INSERT OFF

(6) Left RESULTS CATEGORY ERROR

N Left RESULT SELECT BIT ERRS

(8} VOLUME Middle position

Test Procegures (5) A beepshould occur forevery second that an error is

(1} Press RESTART switch.

)

Press ERROR INSERT switch once.

Verify that the left BIT ERRS result increments by
one count and that a beep is heard every time the
ERROR INSERT switch is pressed.

Press ERROR INSERT switch until the switch LED

ifluminates.

2-7

detected.

{6} Press right RESULTS CATEGORY switch and se-
lect ERROR.

{7) Press right RESULT SELECT switch and select
BER resuit.

(8) Press RESTART once.

(9) Verify that the right BER result displays 1.00 E-03
after approximately 15 seconds.
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2.7.2.4 Data Pattern Generator Test

This test verifies the operation of the data pattern

generator.
T -4
Step Swiich Selection
(1 SELF LOOP ON
(2 SETUP CATEGORY INTERFACE
HOME key Press
Softkey INT232
SETUP SELECT Press right arrow (EMULATE)
Softkey PTE
SETUP SELECT Press right arrow (TIMING)
Softkey SYNC
3) SETUP CATEGORY GENERATOR CLOCK
HOME key Press
Softkey INTRNL
SETUP SELECT Press right arrow (INTERNAL)
MORE key Locate 0.3k softkey fabel
Softkey 0.3k
4) SETUP CATEGORY PATTERN
HOME key Press
Softkey MARK
Test Pr ure

4)

(5}
(6)

N

Verify that the RECEIVER MARK LED illuminates.

Press ERROR INSERT switch a few times.

Verify that the RECEIVER SPACE LED briefly
iHluminates.

Press SETUP CATEGORY switch and select
PATTERN category.

Iocate and press the 3IN24 softkey.

Verify that the MARK and SPACE indicators are
hoth flashing.

Sequence through all the pattern positions and verify
that the RECEIVER PATTERN SYNC LED is illu-
minated for each pattern, except FOX and USER,
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2.7.2.5 Time and Date Test

This test verifies that the FIREBERD is recording the
correct time and date.

T et-U

Step Switch Selection

{1} Left RESULTS CATEGORY TIME & SIGNAL

2 Left RESULT SELECT TIME
3 Right RESULTS CATEGORY TIME & SIGNAL
4} Right RESULT SELECT DATE

JYest Pr ures
(1) Verify that the correct time and date are shown.
(2) Hthe time and date are not correct, reset them using
the AUXILIARY SETUP TIME and DATE menus.

Locate the the AUXILIARY TIME and DATE
selections using the SETUP SELECT switch.

2-9
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SECTION 3

SECTION 3
INSTRUMENT DESCRIPTION

3.1 INTRODUCTION

This section describes the FIRERERD 4000 Communi-
cations Analyzerphysical characteristics, front panel switches
and indicators, and rear panel switches and indicators.

3.2 PHYSICAL DESCRIPTION

The FIREBERD 4000, shown in Figure -1, is transport-
able, easy to setup, and easy touse. The FIREBERD 4000
front panel controls and indicators are clearly marked and
conveniently located for quick recognition and access during
set-up and testing. The vacuum fluorescent display provides
easy-to-read menus and analysis results. The menus and
analysis results lists are categorized to make retrieval and
access simple.

The adjustable handle rotates 285° for easy handling,
storage, and front panel viewing. The front panel is designed
to allow the FIREBERD to be placed facedown for installing
interface modules and other options in the rear panel slot(s).
The hinged cover provides protection of the front panel,
additional storage space for cables, or houses the optional
thermal printer.

The unit weighs less than 19 pounds, when fully config-
ured, and measures approximately 6" high, 14" wide, and 12"
deep. The case is available in either a high-impact plastic or
heavy-gauge metal.

The rear panel provides connections for: (1) an external
printer for collecting mainframe configurations and analysis
results printouts; (2) aremote terminal or computer for remote
control operation; and (3} testing KIARS-232-C/CCITT V.24
and MIL-STD-188C compatible systems. A standard inter-
face slot accommodates modular interfaces, allowing the
FIREBERD access to a variety of interface circuits. An
optional second interface slot can be added, so that two
interfaces can be installed and either interface selected. The
rear panel also has retractable standoffs which safeguard the
rear panel and allow the FIREBERD to be placed on end
during testing. Power is supplied to the unit through the rear
panel and can be selected for 120 or 240 VAC operation. The
fuse and power switch are also located on the rear panel.

With the appropriate equipment rack mounts, the FIRE-
BERD 4000 can be mounted in a test bay for permanent

installations. The FIREBERD is also capable of individually
selecting and configuring up to 16 data interfaces when the
interfaces are installed in up to four ISU-6000 Interface
Switching Units. This configuration provides the ability to
test a wide variety of circuits from different interface connec-
tions and mainframe configurations.,

3.3 FRONT PANEL CONTROLS AND
INDICATORS

Figure 3-1 identifies the key sections and switches of the
FIREBERD 4000 front panel. The following information
describes the functions of the front panel displays, controls,
indicators, and the printer connector. The FIREBERD 4000
front pane! design allows easy set-up and operation in many
circuit configurations.

3.3.1 SETUP Panel and Di§gl§y Seciions

The SETUP panel and display sections are used to:

©  Select and configure built-in and instailed interfaces
for circuit testing,

®  Select the mainframe generator clock source and
frequency.

®  Select the test pattern.
®  Store and recall front panel test configurations,
¢ Configure the remote control/printer interfaces,

The following information explains the function of the
SETUP panel display and switches,

SETUP Display - The SETUP display is a 40-character,
2-line vacuum fluorescent display capable of displaying
upper and lowercase alphanumeric characters and a cur-
sor, Mainframe and interface configuration menus are
displayed here. The top line indicates the menu name and
selected function and/or option. The bottom line indi-
cates menu choices for the three softkeys below the
display.
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Softkeys - These three momentary pushbutton switches
below the display are used to select a function, option, or
operation depending on the requirements of the menu
displayed. A softkey is only functional when a label i
displayed above it. When a softkey is pressed, the
selected function is displayed on the upper right of the
disptay. The softkeys are not functional when the SETUP
SUMMARY menu is displayed.

MORE Key - This momentary pushbutton switch illumi-
nates when a displayed menu has more than three selec-
tions. When pressed. the MORE key displays the next set
of softkey labels. Continually pressing this key cycles
through the menu selections.

SETUP CATEGORY Switch - This rocker swiich altows
scrolling up or down through the SETUP menu catego-
ries listed above the switch. Repeatedly pressing the
CATEGORY switch sequentially illuminates the labeled
SETUP category LEDs and displays the previously dis-
played category menu. The FIREBERD SETUP menus
are described in Section 4, Operating Instructions.

SETUP CATEGORY LEDs - These six LEDs indicate
which SETUP category is currently displayed. The LEDs
illuminate sequentiajly asthe SETUPCATEGORY switch
is pressed.

INTERFACE - Indicates the Interface category is
displayed. This category contains menus to control
interface selection and operation of menu controlled
interfaces.

GENERATOR CLOCK - Indicates the Generator
Clock category is displayed. This category contains
menus to control the mainframe clock source and
frequency.

PATTEHN - Indicates the Data Pattern category 13
displayed. This category contains menus that pro-
vide mainframe test pattern selections.

SETUP SUMMARY - Indicates the SETUP Sum-
mary is displayed. This display summarizes the
mainframe configuration.

RECALL/STORE - Indicates the Recall and Store
category is displayed. This category contains menus
that allow front panel configurations to be saved and
recalled at any time.

AUXILIARY - Indicates the Auxiliary Function cate-
gory is disptayed. This category contains menus that
control the remote control/printer interfaces, print-
out formats, and signal processing thresholds.

3-3

SETUP SELECT Switch - This rocker switch allows
scrolling through available menus for the selected SETUP
category.

SETUP Panel Keypad- These four momentary pushbutton
switches are used 1o save selected data, return to the home
menu of the selected category. and control the display
CUTSOr.

HOME Key - Pressing the HOME key reiums the
selected SETUP category to its home menu.

ENTER Key - Pressing the ENTER key saves para-
meter changes keved in through the front panel.

Cursor Keys - Pressing the arrow keys move the
cursor left or right across the displayed field. These
keys are only active when the cursor is displayed.

3.3.2 ANALYSIS RESULTS Panel and Display
Section

The ANALYSIS RESULTS panel and display section
presents the results of an established test. Two results are
displayed at one time from the categories listed in the
ANALYSIS RESULTS panel, Refer to Section 4 for de-
scriptions of each category and result available.

ANALYSIS RESULTS DISPLAY - The display is a 34-
character, 2-line vacuum fluorescent dispiay capable of
displaying upper and lowercase alphanumeric characters.
Two test resuls are displayed at the same time. The top
line identifies the selected result and the bottom line
indicates the results value gathered during the test.

ANALYSIS RESULTS CATEGORY Switches - The two
ANALYSIS RESULTS rocker switches select the cate-
gory of results being displayed. The switches allow two
categories to be displayed at the same time. Pressing
either CATEGORY switch, up or down, sequentially
iliuminates the labeled category LEDs and displays the
selected category above the appropriate switch, The
results displayed in each category are selected with eithe
corresponding RESULT SELECT switch.

AMALYSIS RESULTS CATEGORY LEDs -The five LED:
indicate which results category is sefected. These LED:
illuminate sequentially as the RESULTS CATEGORY
switch is pressed.

SUMMARY - Indicates the Results Summary cate
gory is displayed. This category provides & summar;
of resulis that indicate "non-zero” or "out-of-spec’
measurements errors have been detected.
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ERROR - Indicates the Error Results category is
displayed. This category presents commonly nsed
error results.

INTERFACE - Indicates the Inferface Results cate-
gory is displayed. This category presents interface-
specific error results.

TIME & SIGNAL - Indicates the Time and Signal
Results category is displayed. This category pres-
ents time related results and signal frequencies.

PERFORMANCE - Indicates the Performance Re-
sults category is displayed. This category presents
CCITT (G.821 performance results {Option 4004 is
required).

RESULT SELECT Switches - These tworocker switches
allow two results selections to be displayed at the same
time, one from each selected category. Pressing the left
or right switches steps the available results across the
corresponding display. The categories displayed are
selected using the CATEGORY switches.

RESTART Switch - Pressing this momentary pushbutton
switch clears all accumulated measurements and indi-
cated alarms, restarts the test, and resynchronizes the
receiver. The mainframe generator is not affected.

DISPLAY HOLD Switch - This momentary pushbutton
switch altows the displayed ANALYSIS RESULTS in-
formation to be halted and examined at any given in-
stance. Normally, the displayed results are continuously
updated (whether displayed or not). Pressing DISPILAY
HOLD halts the display and Hluminates the LED within
the switch. Pressing DISPLAY HOLD again allows the
display to resume normal operation. It should be noted
that, while the display is on hold, the mainframe contin-
ues 1o accumulate analysis results. Releasing the display
hold updates the display with the current results values.

3.3.3 RECEIVER Status Panel

The RECEIVER status panel monitors five conditions
related to proper received signal processing: pattern synchro-
nization, clock presence, frame synchronization, and Mark
and Space signals. Each LED ifluminates when the corre-
sponding condition is established or detected. The LEDs
remain iluminated until the test is restarted {press RESTART
or pawer up) or the condition is no longer detected.

PATTERNSYNC- [Hluminates (green LED) when pattern
synchronization is established between the received data
and the FIREBERD receiver.

CLOCK PRES - Hluminates (green LED} when the clock
signal is detected and the receiver has synchronized to it.

FRAME SYNC - [iluminates {(green LED) when frame
synchronization is achieved.

MARK - llununates (vellow LED) when the mainframe
identifies a received puise as a Mark,

SPACE - [Huminates (yellow LED) when the mainframe
identifies a received pulse as a Space.

3.3.4 ALARMS Status Panel

The ALARMS status panel moenitors five conditions
related to signal processing and interface operation: pattern
loss, clock loss, frame loss, pattern slip, and power loss, Each
red LED illuminates when the corresponding condition oc-
curs. The LEDs remain iliuminated until either the ALARM
RESET switch is pressed or the test is restarted (press RE-
START or power up). The action of the ALARMS panel is
dependent on the interface being used. Not all alarm condi-
tions are appiicable to all interfaces. Refer to the appropriate
interface manual for details.

PATTERN LOSS LED - lliuminates when pattern syn-
chronization is jost.

CLOCK LOSS LED - Hluminates when clock or signal
presence is lost.

FRAME LOSS LED - Hiuminates when frame synchro-
nization is lost,

PATTERN SLIP LED - Illuminates when a pattern slip is
detected.

POWER LOSS LED - Eluminates to indicate that a power
loss occurred during a test, whether the power loss was
intentional or not. This alarm is helpful during unat-
tended testing.

ALARM RESET Switch - Pressing this momentary

pushbutton switch clears and resets the illuminated
alarms.

3.3.5 Interface Status and Control Panel

The interface status and control panel contains four
yvellow LEDs. two momentary pushbutton switches, and three
columns of panel labels. Figure 3-2 shows all of the indicators
and switches illuminated during the power-up, self-test se-
guence. The panel operation and significance of the LEDs are
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Interface Status and Control Panel

dependent on the data interface being used in the mainframe.
Therefore, refer to the appropriate interface operating manual
for specific details regarding the function of the LEDs, panel
labels, and switches.

Interface Status LEDs

The LEDs indicate the status of specific signaling leads
that control DTE and DCE operation on interfaces, such as
EIA RS-232-C/V.24, EIA RS-449/CCITT V.i0/V.HL, or
CCITT V.35 compatible data interfaces. The LEDs can also
indicate the status of the test and control status codes gener-
ated over digital transmission links like 2048 kb/s G.704, 64
kb/s G.703, DDS DSOA/B, and DS1/T1 networks,

Interface Conirol Switches

The two switches provide control over two signaling
leads that contro} DTE and DCE operation on interfaces, such
as the BIA R8-232-C/V.24, EIA RS-449/CCITT V.10/V. 11,
or CCITT V.35 data interfaces. Each switch toggles between
ON and OFF each time it is pressed; a yellow LED within the
switch illuminates in the ON position. The switches are also

used to send mainframe generated control signals used over
digital transmission links like the DDS DSOA/B and DS 1/T1

3-5

networks fo establish remote loopbacks. When a switch is
pressed, the switch ilfuminates and the corresponding code is
transmitted,

Depending on the data interface being used and how it is
configured, the LEDs and switches are identified by one of
three columns of iHuminated panel labels. Because the
FIREBERD can emulate DTE or DCE, or function in digital
transmission networks, the panel labels define the function of
the LEDs and switches for a particular application. It should
also be noted that not all the LEDs and switches are used and
only those needed for a particular application are identified by
illurminating the appropriate panel label. Again, refer to the
appropriate interface operating manual for specific informa-
tion on the pane! labels.

The EMULATE DTE label and the pane! labels below it
iluminate when the FIREBERD is emulating DTE (Data
Terminal Equipment). The EMULATE DCE and the panel
labels below it iluminate when the FIREBERD is emulating
DCE {Data Communication Equipment). The DTE and DCE
emulation labels not in parentheses indicate EIA RS-232-C/
V.24 lead notation and the labels in parentheses indicate E1A
RS-449 lead notation. When neither emulation label is
illuminated, the test and control labels are illuminated. Be-
cause of the different codes and alarms generated over digital
transmission links, generic labels are used to idensify the
LEDs. The label definitions are provided in the data interface
manuals.
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3.3.6 PRINTER Conirgl Panel

The PRINTER control panel contains three momentary
pushbutton switches and five LEDs that are used to turn a
printer on and off and initiate specific printouts at set periods
or as desired. Referto Section 6, Printer Operation, for setting
up and operating a printer with the FIREBERD.

Print Event Switch - This momentary pushbutton switch
controls the operation and set-up of the printer attached to
the FIREBERD. Repeatedly pressing the swilch se-
quentially iJluminates the labeled LEDs listed above the
switch from bottom to top.

AUX SETUP - Indicates that the Auxiliary Print Event
menu {AUX PRINT EVENT: ERROR/TIMED/HST-
GRM),inthe SETUP AUXILIARY menu, determings
the printout generated.

ERROR - Indicates that printouts are generated each
time an error is detected and displayed on the
ANALYSIS RESULTS display. The reported errors
include: bit errors, frame errors, CRC errors, BPV
errors, clock slips, and block errors.

1 HR - Indicates that results printouts occur every 60
minutes after a test is started.

15 MIN - Indicates that results printouts occurevery 13
minutes after a test is started.

QFF - Indicates that no results or status printout is
generated.

PRINTER RESULTS Switch - This momentary push-
button switch causes a snapshot of the current results to
be printed. Every time RESULTS is pressed. the current
results are printed, regardiess of the prinier event selec-
tion or the DISPLAY HOLD function.

PRINTER CONTROLS Switch - This momentary push-
button switch causes a printout of the current front panel
switch and set-up menu settings to be printed.

3.3.7 YOIL.UME Control

The Volume control slide switch controls the volume of
the audible tones generated by the FIREBERD. The audible
tones identify specific conditions that may occur during
testing.

A short single tone beep indicates:

e aninvalid keypad eatry.

®  the cursor has reached the limits of a field,

3-6

# 2 bit error has occurred when the bit error count or
errored seconds result is displayed.

A two tone beep indicates a loss of pattern synchronization.

3.3.8 PR-45 Printer Connector

The 8-pin DIN connector provides power, data, and
control leads for the optional PR-43 thermal printer (see
Section 6).

3.3.9 SELF LOOP Switch

The SELF LOOP momentary pushbutton switch changes
the FIREBERD operation from a normal full-duplex test
mode to a self-loop test mode and vice versa. When in self-
ioop, the SELF LOOP switch lluminates (red LED), indicat-
ing the data interface transmit data and clock leads are con-
nected to the receive data and clock leads, establishing an
internal loop to test the mainframe and selected data interface.
The internal interface loop disconnects the FIREBERD from
the circuit under test without the need for disconnecting the
cables from the interface. Pressing the SELF LOOP switch
again, while illuminated, releases the self-loop mode and the
switch LED turns off.

3.3.10 ERROR INSERT Swiich

The ERROR INSERT momentary pushbutton switch
allows bit errors to be inserted in the test pattern data stream
either singly or continuously at a bit error rate of 10, Each
time the switch is momentarily pressed and released, a single
erroris inserted. When the switch is held down for longer than
1 second, the continuous 107 error rate is applied to the test
pattern and the switch LED iliuminates. Momentarily press-
ing the switch, while illuminated, returns the test pattern back
to the error-free state and the switch LED is extinguished.

3.4 FIREBERD 4000 REAR PANEL

The FIREBERD 4000 rear panel, shown in Figure 3-3,
provides the connections for an external printer or for remote
control devices operating from an RS-232-C or IEEE-488
interface. External clock sources can be connected to or
brought out from the mainframe. A standard interface slot
atlows different interface modules t be installed, allowing
the FIREBERD the capability to access a variety of interface
circuits. Anoptional second interface slotcan be added so that
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two interfaces can be installed and operated from the front
panel, one at a time. The rear panel has folding standoffs
which safeguard the rear parel and allow the FIREBERD to
be placed on end during testing. Power is also supplied
through the rear panel.

Power Input Module - This module provides power
control, connection, electrical protection, and input volt-
age selection for the mainframe. The rocker switch
provides power control and is labeled 1 (ON) and 0
(OFF). The power receptacle and cord are standard three-
prong connections with hot, neutral, and ground leads.
The voltage selector and fuse holder module provides the
option to change the input voltage from 120 VAC 1o 240
VAC. The fuses, one live and one spare, are also builtinto
the module. Refer to Section 2, Preparation for Use, for
the FIREBERD 4000 voltage and fuse requirements.

Data Interface Module Slots - Slot | is the standard
interface siot where the interface module is plugged into
the mainframe. Slot 2 is the optional interface slot for a
second interface to be installed in the mainframe. Option
4001 is required to use Slot 2. A blank plate covers the
slot when the option is not installed. The slot(s) are also
used to connect the FIREBERD to up to four ISU-6000
Interface Switching Units. Refer to Section 5, Data
Interfaces, for information on configuring and operating
the installable interfaces.

Internal AS-232-C/V.24 DATA INTERFACE TO DTE/
DCE Connectors - The internal EIA RS-232-C/vV.24
interface has two female, 25-pin, D-type connectors for
separate DTE and DCE operation. The left connector is
configured as a DCE connection to test DTE. The right
connector is configured as a DTE connection to test
DCE. The connections are used to test E1A RS-232-
C/V.24 and MIL-STD-I88C compatible devices, Refer
to Section 5, Data Interfaces, for information on config-
uring and operating the internal interface,

RS-232 PRINTER/CONTROLLER INTERFACE Con-
nector - This connector is a female, 25-pin, D-type
connector configured for asynchronous DCE operation.
The connector can be configured to send information to
a compatible printer to generate printouts of status mes-
sages, test results, and mainframe configurations. The
connector is also used to connect a device to the FIRE-
BERD 4000 for remote control operation. The FIRE-
BERD can be controlled using a dumb terminal or com-
puter with a communications package. Refer to Section
6, Printer Operation, and Section 7, Remote Control, for
printer and remote control operation.

Optional IEEE-488 Interface Slot - This slot allows the
optional IEEE-488 Interface (Option 4002) to be
instatled in the FIREBERD 4000. When the option is not
provided, the slot is covered with a blank plate.

GEN CLK iN Connector - An external clock source can
be connected to the FIREBERD through the BNC
comnector.  The input signal is selected through the
GENERATOR CLOCK menu, BNC selection. The
FIREBERD accepts a sine- or square-wave signal with a
level from 1.5 volts peak-to-peak to & maximum of 25
volts peak-to-peak. The acceptable frequency range is
from 50 Hz 10 15 MHz. The BNC input has a built-in,
30-ohm termination.

GEN CLK OUT Connector - This BNC connector
provides a buffered generator clock source cutput, The
output level is TTL (0 to +5V) and drives a 50-ohm load.

Installed OPTIONS List - This panel lists the installed
options in the unit. Refer to Section 9, Options and
Accessories, for information on options and accessories.
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SECTION 4
OPERATING INSTRUCTIONS

4.1 INTRODUCTION

This section describes the process for configuring the
FIREBERD 4000, explains how to manipulate the menus with
the SETUP panel switches, discusses the structure of the
mainframe set-up menus, and provides descriptions for each
SETUP category. The ANALYSIS RESULTS, ALARMS,
and RECEIVER panels are also described in this section. The
Interface Status and Control and PRINTER Control panels are
discussed in Sections 5 and 6, respectively.

4.2 CONFIGURING THE FIREBERD 4000

The FIREBERD 4000 and an interface can be configured
in three easy steps:

(1) Configure the interface through the interface set-up
menu when one is available or through the interface
panel switches.

(2) Select the generator clock source and frequency.

(3) Select the test pattern.

fenu/Selection %ame-—\

Once the interface, clock frequency, and test pattern are
configured. the FIREBERD 4000 can be connected to the
circuit being tested.

4.3 STEPPING THROUGH THE SETUP
MENUS

The following information explains how to operate the
SETUP panel when configuring the interface and mainframe.
The SETUP panel switches provide access and control over
the categories and menus used to configure the FIREBERD
4000. The display provides easy-to-read menus.

By selecting a category with the SETUP CATEGORY
switch, selecting functions or parameters with the softkeys,
and stepping through the category menus with the SETUP
SELECT switch, the interface, generator clock, and test
pattern can be selected and configured. The other keys
{(MORE, HOME, ENTER, and cursor) simplify the process of
selecting and entering menu selections and parameters.

f—Seiacﬁoﬁ Field

Softkey Lahalsm-—j}
Softksys

GEN CLOGK: INTRAL
INTRNL INTF  BNC
a a

Figure 4-1
The SETUP Menu Display
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4.3.1 SETUP Panel Dispia

The SETUP panel display provides the user with a menu
name, a selection field, and softkey labels, as shown in Figure
4.1, The menu name {(e.g., GEN CLOCK) identifies the
displayed menu. The selection field identifies the currently
selected menu function, option. or parameter. The softkey
labels identify the menu selections or control functions avail-
able for the selected menu. The display changes when a new
menuy or category is selected by the SETUP CATEGORY
switch, SETUP SELECT switch, or HOME key.

4.3.2 SETUP CATEGORY Switch

The SETUP CATEGORY switch provides access to the
six categories listed above the switch, as shown in Figure 4-
2. Pressing the switch selects the category above or below the
currently displayed category. The displayed menus shown in
Figure 4-2 are the default menus for each category. 'These
menus are also called the home menus. The home menus can
be accessed by pressing the HOME key. However, as each
category is displayed, different menus may appear because
the front panel remembers which menu was last displayed
when the category was last used. The last menu displayed
when leaving a category is the first menu displayed when
returning to that category. This allows a specific menu to be
displayed in a category each time the category is selected.

4.3.3 Softkevs

The softkeys are software-controlled switches which
change functionality and definition according to the menu
selected (see Figure 4-1). The softkeys have three basic
functions:

(1) Selecting a function or item from a list (the selected
item is displayed in the selection field). In most
cases, pressing a softkey selects a parameter such as
a fixed clock frequency, test pattern, or interface
configuration parameter. In other situations, press-
ing the softkey directs the flow of the menus selected
in a category, like changing the internal RS-232-C/
V.24 Interface from synchronous to asynchronous
operation.

(2) Scrolling through lists of options or digits. Another

function of the softkey is to provide directional

control when viewing lists of options like those
shown in Figure 4-3(A} or changing numerical val-
ues inthe selection field. The softkeys canbe labeled

FWD (forward), RVRS (teverse), UP, DOWN (sce

Figure 4-3(B)), or by a parameter, such as BAUD, or

DATA asinthe AUXILIARY RS232linterface menu.

4-2

{3) Answering a guestion or asking for help. When
enfering a parameter, such as a synthesizer fre-
guency, and pressing the SETUP SELECT switch
instead of the ENTER key, aquestionis asked to save
the newly entered information. When 4 softkey is
tabeled HELP, pressing it displays a help message
that indicates a range for the selected menu.

Keep in mind that the dispiay does not advance to a new
menu or function when pressing a softkey; only the selection
field changes to indicate that the selection has been made.

4.3.4 MGRE Key

The MORE key itluminates when more than three soft-
key selections are available in the selected menu, as illustrated
with the INTERNAL FREQ menu in Figure 4-4. Pressing the
MORE key when it is illuminated changes the softkey labels
to the next set of labels.

43.5 SETUP SELECT Switch

The SETUP SELECT switch aliows left or right lateral
movement through the selected category when the category
has more than one menu, as shown in Figure 4-3. Figure 4-3
shows the GEN CLOCK menu when the INTERNAL FREQ
menu has been selected and the SETUP SELECT switch is
pressed to scan the GENERATOR CLOCK category. If the
selection in the selection field does not have a menu associated
with it, pressing the SETUP SELECT switch does not step the
category to another menu. This becomes apparent when the
display does not change.

4.3.6 SETUP Panel Keypad -

The SETUP panel keypad contains the HOME, ENTER,
and left and right cursor keys. They are used to save selected
data, return to the sefected category home menu, and control
the display cursor. Pressing the HOME key returns the
selected category back to the home menu of the category, as
iHlustrated in Figure 4-6. Each of the category home menus are
shown in Figure 4-2,

The cursor keys are only used to position the cursor in the
selection field {see Figure 4-3(A)). The character above the
cursor can be changed using the scrolling softkeys of the
selected menu. These keys are only used when the cursor is
displayed in the selection field.

The ENTER key is used to store keyed-in parameters in
memory. Whenever the cursor appears in the selection field,
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the ENTER key must be used to save the changed entry. if the
parameter is not changed, there is no need to press the ENTER
key, When the AUXILIARY DATE and TIME menus are
reset, the new values must be saved by pressing the ENTER
key (date and time cannot be saved by pressing SETUP
SELECT).

Figure 4-7 illustrates two ways of saving akeyed-in entry
using the ENTER key, SETUP SELECT, or SETUP CATE-
GORY switch. Once the changes have been keyed in, press-
ing the ENTER key saves the new eatry. If the keyed-in entry
is not within the valid limits of the menu {check the HELP
message), pressing the ENTER key displays the menu help
message for about 10 seconds, then retuns to the displayed
menu without affecting the invalid entry. Pressing any key
while the help message is displayed bypasses the message.
Correct the invalid entry and press the ENTER key again. The
alternative to pressing the ENTER key is using the SETUP
SELECT or SETUP CATEGORY switch.

With the entry keyed in, pressing the SETUP SELECT or
SETUP CATEGORY switch displays <ENTER»
CHANGES? YES/NO. Pressing the YES softkey stores the
selected entry and returns the display to the current menu.
Pressing the NO softkey does not retain the current entry, but
the previous entry is retained and displayed. Haninvalidentry
is keyed in and YES is pressed, the HELP message momen-
tarily appears. The displayed menu reappears with the invalid
entry displayed. Verify that the keyed-in entry is within the
limits of the menu before pressing the SETUP SELECT or
SETUP CATEGORY switch.

After the entry has been saved, pressing the SETUP
SELECT or SETUP CATEGORY switch displays the next
menu or category to be selected. Pressing the ENTER key to
save an entry before pressing the SETUP SELECT or SETUP
CATEGORY switch bypasses the need to answer the “enter
changes?” query.

4.4 INTERFACE SETUP CATEGORY

The INTERFACE SETUP category is used to select an
interface and sometimes to configure it. The category provides
access to the internal RS-232-C/V.24 and MIL-STD-{88C
Interfaces, the installed interface module (two interfaces if the
optional SLOT 2 is installed), and, if connected to the main-
frame, the 1SU-6000.

To select an interface, select the INTERFACE SETUP
category with the SETUP CATEGORY switch (INTER-
FACE LED illuminates), then press the corresponding softkey,
as shown in Figure 4-8. The selected interface label appears

m the display selection field. Press the SETUP SELECT
switch to determine where toconfigure the interface: interface
panel switches or INTERFACE menu. If the INTERFACE
menu does not change, configure the interface using the
interface panel switches. However, if the INTERFACE menu
does change to a new display. then the interface can be
configured from the front panel, Figure 4-8{A)showshow the
INTERFACE menu appears when only the mternal RS-232-
C/V.24 and MIL-STD-188C Interfaces (labeled INT232 and
INT1&88)are available. Figure 4-8(B)showsthe INTERFACE
8(B) also shows how an installed interface is treated without
a set-up menu. Specific interface configuration and operation
information is discussed in Section 3, Data Interfaces.

The INT232 and INT 188 Interfaces are always available
from the INTERFACE menu. The INT232 Interface is listed
first and the INT 188 Interface is always listed last in the listof
interfaces {see Figure 4-8(A)). When an interface module is
installed in SLOT 1, the interface label is added to the menu
selections (softkey labels) and the INT188 label moves tothe
right of the list. When a second interface module is installed
in the optional interface slot, SLOT 2, the MORE key tllumi-
nates indicating that more than three interfaces are available
(see Figure 4-8(B)}. The interface listed after INT232 in the
INTERFACE menu is installed in the standard interface slot,
SLOT 1, and the third interface listed is installed in the
optional interface slot, SLOT 2.

Arnother interface configuration available to the FIRE-
BERD 4000 is having up to two duai-unit [SU-6000s con-
nected to the FIREBERD 4000 through the two interface slots.
The ISU softkey labeis, 1S8U1 through 1SU4, appear in the
INTERFACE SETUPmenu. Pressing one of the ISU softkeys
accesses the ISU and up to four interfaces at one time. With
two dual-unit ISU-6000s connected to one FIREBERD 4000,
up to 16 interfaces can be accessed one af a time. Additional
information on the ISU-6000 is found in Section 5 of this
manual and in the 15U-6000 Operating Manual.

4.5 GENERATOR CLOCK SETUP
CATEGORY

The GENERATOR CLOCK SETUP category, shown in
Figure 4-9, controls the timing source and frequency of the
mainframe generator clock. The generator clock is used asthe
timing source for fransmitting test patterns at the required
network data rate.

There are three standard clock sources available for the
operation of the FIREBERID 4000: the internal clock genera-
tor (INTRHNL softkey), the selected interface clock generator
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(INTF softkey), and the GEN CLK IN BNC connector on the
rear panel (BNC softkey). Anoptional frequency synthesizer
(Option 4005} clock generator (INTRNL, SYNTH softkey) s
also gvailable for the FIREBERD 4000.

To select a timing source, select the GENERATOR
CLOCK category with the SETUP CATEGORY switch
(GENERATOR CLOCK LED iHuminates), then press the
appropriate softkey (see Figure 4-9). The selected timing
source label appears in the display selection field.

When the FIREBERD 4000 is configured to test asyn-
chronous circuits (i.e., internal RS-232-C/V.24 Interface),
selecting a clock frequency greater than 20 kHz causes the
ASYNC FREQUENCY CONTENTION message to flash in the
ANALYSIS RESULTS display and defaults the frequency to
20 kHz. Set the clock frequency to less than 20 kHy to
eliminate the contention message.

4.5.1 Internal Generator Clock Menu

The standard internal generator clock provides a set of
fixed frequencies that are selectable through the INTERNAL
FREQmenu (see Figure 4-9). The fixed frequencies, displayed
in kHz, include: 3060, 1200, 2400, 4800, and 9600 Hz; 19.2,
36.0,64.0, 128.0,256.0,and 512.0 kHz; and 1.544 and 2,048
MHz. To select a frequency:

(1) Press the INTRNL softkey and SETUP SELECT
switch to access the INTERNAL FREQ menu (see
Figure 4-9).

(2} Press the MORE key, if necessary, until the desired
frequency appears.

{3) Press the corresponding softkey to sefect the fre-
quency. When the frequency softkey is pressed, the
generator is automatically programmed with the
selected frequency.

If the desired frequency is not listed, use the optional
frequency synthesizer (Option 4005 if instalied) to set the
frequency.

4.5.2 Opticnal Frequency Synthesizer Menu

The Synthesizer menu (SYNTH softkey) allows access fo
the optional frequency synthesizer (Option 4005} generator
clock when it is installed. When the synthesizer is not
instalied and the SYNTH softkey is pressed, OPTION NOT

INSTALLED momentasily appears in the disptay. The Syn-
thesizer Frequency menu {SYNTH FREQ) allows any fre-
guency from 50 Hz to |5 MHz to be entered when the fixed
frequencies do not provide the required vatue. Additonally,
the optional frequency synthesizer also allows the fixed inter-
nai frequencies to be customized through the Auxiliary Fre-
quency mena,

Entering the Svnthesizer Frequency

Enter the synthesizer frequency as follows:

(1} Setect the GENERATOR CLOCK category, IN-
TERNAL FREQ, SYNTH FREQ menu, as shown in
Figure 4-10.

(2} Use the cursor keys to move the cursor and the UP
and DOWN softkeys to key in the digits for the
required frequency. Each position can be changed
from O - 9 and “.” (decimal). The frequencies must
be entered in kHz and the decimal point can be added
as appropriate.

(3) Once the frequency is keyed in, press the ENTER
key to save the frequency.

Changing the Fixed Internal Freguencies

Al 13 fixed frequencies listed under the Generator Clock
INTERNAL FREQ menu can be changed from the Optional
Auxiliary Fixed Frequency Editor menu (FREQ). The menu
is only available when the optional frequency synthesizer is
installed. Itis used to re-order the fixed internal frequencies
or change them to application-specific {requencies. Figure 4-
i1 shows how to access the FREQ menu.

To change the INTERNAL FREQ menu frequencies,
proceed as follows:

(I} Select the AUXILIARY category. [f necessary,
press the HOME key, then press the left SETUP
SELECT arrow switch until the Auxiliary Frequency
menu appears (see Figure 4-11).

(2) Pressthe FREQH# softkey toselectthe frequency tobe
changed. Note that the FREQ number and displayed
frequency change as the FREQ# softkey is pressed.

(3) Use the cursor keys and the UP and DOWN softkeys
to change the displayed frequency.

{4) When the appropriate frequency is keyed in, press
the ENTER key to save the frequency.
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Changing the Fixed Generator Clock Frequencies

4.5.3 Interface Generator Clock Menu

The Interface menu (INTF softkey) selection causes the
installed interface to provide the clock source for pattern
generation, Insome cases the interface requires this selection
to be made manually, whereas other interfaces automatically
make this selection (e.g., the DDS DSOA/B Data Interface).
Refer to the corresponding interface operating manual for
specific clock source requirements.

4.5.4 External Gener fock Input Menu

The BNC menu (BNC softkey) selection allows an ex-
ternai clock source to be supplied to the FIREBERD through
the GEN CLK IN connection on the rear panel. Theconnection

can accept an input frequency from 50 Hz to 15 MHz,

NOTE: The GEN CLK IN connection should only be used as
a clock source when testing synchronous circuits.

It should be noted that the GEN CLK OUT connection
output can get its source from the GEN CLK IN connection,
the internal mainframe clock, or the installed interface clock
depending on the GENERATOR CLOCK menu selection.

When testing circuits which have framed data formats (e.g.,
G704 2048 kb/s, T1, or DDS DSOA/B Interfaces), the GEN
CLK OUT signal is momentarily interrupted to allow the
insertion of the framing bits in the data stream. The clock
output frequency is the difference between the base clock
frequency and the framing clock frequency.

4.6 PATTERN SETUP CATEGORY

The PATTERN SETUP category provides a list of fixed,
pseudorandom, and programmable test patterns, as shown in
Figure 4-12. Pressing the MORE key allows the user to view
the list of avaitable test patterns. The fixed, pseudorandom,
and FOX message test patterns are selected by pressing the
corresponding softkey. The programmable test patterns are
also selected by pressing the corresponding softkey. An
additional menu aliows the creation of customized patterns
that are not otherwise provided through the PATTERN cat-
egory. Table 4-1 describes the test patterns that are generated
by the FIREBERD 4000,

NOTE: Additional patterns maybe available depending on
the selected interface. Refer to the selected inter-
face operating manual for specific patterns,
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4,6,1 Test Patierns and Testing Asynchronous

Circuits

The following patterns are valid when testing asyn-
chronous circuits: MARK, SPACE, 1:1, 63, 511, 2047,
2%.1, FOX, and USER(1-3). The following patterns are not
valid when testing asynchronous circuits: 1:7, 3IN24, 27°-1,
271, QRSS, PROGRM and 1004Hz. When an invalid
pattern is selected, the message ASYNC PATTERN CON-
TENTION flashes in the ANALYSIS RESULTS display and
a 1:1 pattern is generated. To clear the contention message,
select a valid pattern.

Asynchronous data generation and recepiion is restricted
to data rates up to 20 kb/s. The dara is {formatted and
transmitted in the following order: one start bit; 5,6, 7, or 8
data bits; odd, even, or no parity bit: and 1, 1.5, or 2 stop bits.
The MARK, SPACE, 1:1, 63, 511, 2047, and 2"-1 patterns
are interleaved with the appropriate character format before
being transmitted. The start, stop, and parity bits are trans-
parent to analysis, and are controlied through the INT232
Interface ASYNC TIMING set-up menu.

Table 4-1
FIREBERD 4000 Test Patterns

This selection provides a fixed Mark only (all ones) test pattern. The pattern is used as a keep alive, idle, or Red

This selection provides a fixed Space only (all zeros) test pattern. The pattern is used in place of the Mark pattern

This selection provides a {ixed alternating Mark and Space test pattern. The pattern is used to perform a minimum

This selection provides a fixed pattern that generates 1 Mark for every 7 Spaces. The pattern is used to stress the

This selection provides a fixed pattern that generates 3 Marks separated by 3 Spaces and 15 consecutive Spaces
in every 24 bits transmitted, The pattern generated appears as: “ HI00 1000 1000 0000 000G 00007, The patiern
is used to test the excess zeros requirement for Ti-type circuits. Pattern cannot be used to test asynchronous

This selection provides & 63-bit (2°-1) pseudorandom pattern that generates a maximum of 5 sequential zeros and

This selection providesa 511-bit (2°-1) pseudorandom pattern that generates a maximum of 8 sequential zeros and

This selection provides a 2047-bit (2''-1) pseudorandom pattern that generates a maximum of 10 sequential zeros

This selection provides a 32,767-bit pseudorandom pattern that generates a maximurn of 14 sequential zeros and
15 sequential ones. Compatible with CCITT Recommendations O.151 {at 64, 1544, 2048, 3152, and 6312 kb/s)

Pattern Bescription
MARK
alarm pattern in some CIFCUits.
SPACE
when an inverted data pattemn is required.
1:1
tevel stress test on clock recovery circuits.
1.7
12.5% ones density requirement for T1-type circuits. Pattern cannot be used to test asynchronous circuits.
3IN24
circuits,
63
6 sequential ones.
511
9 sequential ones. Used to test DDS circuits and other circuits operating below 36 kb/s.
2047
and 11 sequential ones. Used to test DDS circuits and other circuits operating at 56 kb/s.
20-1
and (3.703. Provides a maximum number of zeros allowed for framed, non-B8ZS testing.
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Table 4-1
FIREBERD 4000 Test Paiterns (Continued)

Pattern

Description

2201

271

QRSS

PROGRM

FOX

USER -3

1004Hz

This selection provides a 1,048,575-bit pseudorandom pattern that generates a maximum of 19 sequential zeros
and 20 sequential ones. Used on T1 applications to stress circuits with excess zeros. Pattern cannot be used to test
asynchronous circuits.

This selection provides a 8,388,607-bit pseudorandom pattern that generates a maximum of 22 sequential zeros
and 23 sequential ones. Pattern cannot be used to test asynchronous circuits.

This setection provides the Quasi-Random Signal Source (QRSS) pattern that is 2 modified 2-1 pseudorandom
pattern. It generates a maximum of 14 sequential zeros and 20 sequential ones, and simulates live dataon T1-type
circuits. Pattern cannot be used to test asynchroneus circuits.

This selection provides access to the Programmable Bit Pattern menu (PROGRM), that provides the ability to
create a 3-bit to 24-bit test pattern, which is not necessarily available through the fixed and pseudorandom patterns
provided by the FIREBERD. Refer to Section 4.6.3 for instructions on entering a bit pattern.

This selection generates the “THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG 1234367890
<CR><LF>" test message. [t can only be used to test asynchronous circuits unless Option 4006 is installed.
Depending on the character length used, the FOX message is generated in four different asynchronous formats.
The mainframe automaticatly formats the FOX message tothe appropriate character length setected. The character
length is set through the ASYNC DATA selection in the INT232 interface menu as follows:

# of Data Bits Code
5 Baudot
o BCDIC
7 ASCH
8 EBCDIC

This selection provides access to the User Programmable Character pattern menu (USER T to USER3), thatenables
the creation and transmission of three test patterns from | to 2048 hexadecimal characters in length. It can only
be used to test asynchronous circuits unless Option 4006 is instalted. Refer to Section 4.6.4 for instructions on
entering a hexadecimal pattern.

This selection provides a 1004 Hertz tone in a 247 byte pattern that is [1-law sampled. The pattern generated is used
to test within a single DSO (64k) timeslot of a T1 circuit,
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4.6.2 Test Patierns and Testing Synchronous
Circuits

The following patterns are valid when testing synchro-
nouscircuits: MARK,SPACE, 1:1,1:7,3IN24, 63,511, 2047,
21,1, 2% 1, 2*%-1, QRSS. PROGRM. The following patterns
are not valid when testing synchronous circuits without the
Synchronous User Pattern module installed (Option 4006}:
FOX and USER(1-3) 1004 Hz. When an invalid pattern is
selected, the message SYNC PATTERN CONTENTION
flashes in the ANALYSIS RESULTS display and a 1:1
pattern is generated. To clear the contention message, select
a valid pattern.

In synchronous operation, the maximum data rate is
restricted by the data interface used. When testing data
streams using framed data patterns (e.g.. DS1/T1, DS1/Fs,
DIDS DSOA 19.2 kbfs, or DDS DSOB framing), the test
patterns are synchronized with framing bits. With the

Synchronous User Pattern module installed, the FOX and
USER(1-3) patterns are generated tn an 8-bit format that is
synchronized with the appropriate signal framing requirements,

4.6.3 Programmable Bit Patiern Menu

Figure 4-13 shows how to enter a bit patiern through the
PROGRM menu. The displayed bit pattern reads from left to
right with Bit 1 on the left and Bit 24 on the right (see Figure
4-133. Each bit is entered or edited in binary form using the
appropriately labeled softkeys:

DELETE - Deletes the bit over the cursor.
INSRTO - Inserts a zero at the position of the cursor,

When the INSRTO softkey is pressed, the bit at the cursor
moves to the right.

JA O Patlern Bit 24
v 01000110 | G1061001 | 01010010
PATTERN: PROGRM | PROGRM #09: 01001001} PATTERN: PROGRM | o
0D a | <D g
PROGRM FOX  USER DELETE INSRTD INSRT PROGAM FOX  USER1
4 1
O o O U HELP ' o a 0
e et
0
Entar Pattern in
Binary: 3-24 Bits
=
-
Dalole | PROGRM #05: 01001007 | 01010

Result [PRGGHM #09: 10010015 1 i

Use Cursor and Softkeys

forl, to Change Patleras

AT
INSRTO or INSATY [ PROGRAt #09: 1010610 I 1010

Prass Enter o

Save Bil Patterns

Resut | PROGAM #08: 01001001 | 01010

Figure 4-13
Programmable Bit Pattern Menu
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INSRT1 - Inserts a one at the position of the cursor. When
the INSRT1 softkey is pressed, the bit at the cursor moves
t0 the right.

HELP - Displays the help message: ENTER PATTERNIN
BINARY: 3 - 24 BITS.

Toenter the programmable bit pattern, proceed as follows:

{1) Select the PATTERN set-up menu and, if necessary.
press the MORE key until PROGRM appears.

{2} Press the PROGRM softkey, then press the SETUP
SELECT switch. The PROGRAM DATA menu
appears.

{3) Press the DELETE, INSRTG, or INSRT1 softkey to
edit the bit pattertl. Press the cursor keys to move the
cursor whenediting. The cursor position is indicated
by the bit number (#01) in the display.

{4} Press the ENTER key to store the bit pattern. Press-
ing ENTER also removes the old patiern from
memory and transmits the new pattern. Entering less
than three bits, which is an invalid string, causes the
HELP message to momentarily appear.

4.6.4 User Programmable Character Patiern Menu

Figure 4-14 shows how to enter a test pastern with one of
the three menu selections: USERT, USER2, or USER3. Each
character is entered or edited in hexadecimal form using the
following labeled softkeys:

INSERT - Inserts O0H each time the softkey is pressed.

UP - Increments the character above the cursor from 0 to
F,

DOWN - Decrements the character above the cursor from
Fio 0.

DELETE - Deletes the hexadecimal character above the
Cursor.

FIRST - Moves the cursor to the first hexadecimal char-
acter in the string.

LAST - Moves the cursor to the last hexadecimal charac-
ter in the string.

PRINT - Generates a printout of the character pattern in
hexadecimal form when the printer is online,

HELP - Dispiays the help message: ENTER 1 - 2000 HEX
CODED CHARACTERS.

The cursor position is controlied through the use of the
FIRST and LAST softkeys and the carsor keys. The location
of the cursor 1s indicated by the character number (#0001) in
the display.

To enter the character pattern, proceed as follows:

{1} Selectthe PATTERN set-up menu and, if necessary,
press the MORE key until USER1, USERZ, or USER3
appears.

(2) Press the USER1, USER2. or USERA softkey, then
press the SETUP SELECT switich. The USERI,
USER2, or USER3 menu appears.

(3) Press the INSERT softkey as required to establish
place holders for each character to be entered. Move
the cursor from character to character with the cursor
keys. Press the UP or DOWN softkeys to create the
appropriate character. Refer to Appendix B for a
hexadecimal-to-character conversion table.

(4) Press the ENTER key to store the character pattern.
Pressing ENTER also removes the old pattern from
memory and transmits the new pattern. Entering less
than one character, which is an invalid string, causes
the HELP message to momentarily appear.

(5) ¥ necessary, press the PRINT softkey to generate a
printout of the character pattern.

The hexadecimal data bits are transmitted starting with
the least significant bit to the most significant bit of each hex
byte. In cases where the parity bit is sent, the bit follows the
most significant data bit and precedes the stop bit(s). The
entire pattern is stored in memory in the fuli 8-bit hexadecimal
code. However, when the code is transmitted with a character
length of 5, 6, or 7 bits, the most significant bits are dropped.
This means that the actual character output differs from the
entered pattern. Setting the character length to 8 bits allows
the pattern to be transmitted as it was entered.

When the pattern is received, pattern synchronization is
established by the User Synchronization Threshold menu
found in the AUXILIARY category (refer to Section 4.9.3).
The User Synchronization Threshold menu sets a minimum
nurmber of bytes that need to be detected to establish synchio-
nization.

4.6.5 Inserting Bit Errors in the Test Pattern

Each of the patterns can be generated either uninterrupted
or -interrupted with bit errors.  Bit errors are inserted using
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# 0001 cOUZ 0003  000% O£10 0611 00912 0013 1999 2000
Hex Coded
A © Patterns Characters £ C8 05 .. D2 ’[ 4 C2 D906 .. FO 00
v ,
’ -
[ [
PATTERN: USER3 | USER3 #0016 40 €2 D9 | L o PATTERH: USERS | ove
oD . <3[>| O
USER?  USER3 INSERT  UP  DOWN USER? USER3
] i
o O 0 ' DELETE FIRST _LAST ! O O o
o PRINT_MELP H
LS|

Enter 1-2000
Hex Coded Characters

L3

| ol -y .
DELETE USER3 #0412 E3 €5 | 40

PRl nimas RESULT 1 USER3 #0012 E3 £5 40 ] K7
Boruaey
k3 313&'5‘:‘1-;1} ;“”ﬁﬁ& o0

A
UG 5P
IR ENRL] ! SERa 4 - "
LT P11 ) .
B OEEHGE EEKDE INSERT U #0012: E3 (8 €5
HRHMND FREEE
¥ OGEEE FOMRS
& WRIEN TN
W RHAEe f

£

RESULT I USER3 #0012 £3 Q0 C8 I £h

Press Enter to Save Changas
A. Usaer Message Printout

B. Editing Characters

Figure 4-14
User Programmable Character Patiern Menu
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either the ERROR INSERT switch or the bit error generators
provided on several data interfaces, such as the DDS DS0A/B
Interface. The ERROR INSERT switch inserts a single bit
error each time the switch is pressed and released. Pressing
and holding the switch untt] it is illuminated inserts bit errors
at a rate of 107" into the test pattern. Some data interfaces can
generate 2 10 bit error rate with the FIREBERD 4000. Refer
to the appropriate data interface operating manual for details
on bit error insertions.

4.6.6 Analyzing the Test Paitern

As the selected pattern is transmitied, the mainframe
receiver monitors the received signal for the same pattern.
Once synchronization has occurred, the receiver monitors the
received signal to determine if the received signal has been
altered by the circuit under test. When differences are de-
tected, they are registered as bit errors, block errors, pattern
ships, code errors, etc., and are displayed in the ANALYSIS
RESULTS display. Referto Section 4.12, FIREBERD 4000
ANAILYSIS RESULTS, for the operation and description of
the analysis results capabilities of the FIREBERD 4000.

A

4.7 SETUP SUMMARY DISPLAY

The SETUP SUMMARY display summarizes the con-
figuration of the FIREBERD as shown in Figure 4-15. The
SETUP SUMMARY display appears each time the unit is
powered up and when selected with the SETUP CATEGORY
switch. The display indicates the current test pattern, clock
frequency, interface, and key interface settings.

4.8 RECALL/STORE CATEGORY

The RECALL/STORE category allows up to 10 front-
pane! switch and menu set-ups to be stored and recalled at any
given time. Figure 4-16 shows the RECALL/STORE cate-
gory, This eliminates the need to manually configure the
FIREBERD each time a different configuration is required.
Storing the front-panel configuration saves:

®  'The condition of the SELF LOOP, ERROR [N-
SERT, Interface Control Panel, and PRINTER event
switches. The DISPLAY HOLD switch is ignored.

v O Setup Summary

Selected Tast Patiern g Selected Generator
& Clock Frequency
215 64.0 kHz
INT232 DIE SYHC

Selected Data Interface ——-/

(Summary Displayed is Factory Default}

t Summary of Data

Interface Configuration

Figure 4-15
SETUP SUMMARY Display
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AN
O Recall/Siore
Q

RECALL PROGRAM: [ More STORE PROGRAM: B More
D o
4 1 2 o 1 2
1 1 $ L]
:.......3‘...-...4...“.-5.._.; L_fl____ll____ﬁ_“_}
1 1 ] ]
P SO, B - B S S
i 3 3 1
1 i
. D i L ;
T O 2 O (]
STORE PROGRAM 97
Front Pane] Swilthes and Manus
ars Configarad a5 Stored
It incorracd Interface is YES Ne

instatled, "Ditfarent Intertace™

Flashes on {Hsplay T a
Frowd Panel Gontiguration

is Not Saved. Previous
Gonfigueaticn Retained.

Front Panel Switthus and Menus
ara Stored as Conligured

Genorate Prinfont of
configuration by Prassing the
Printer Contrals Switch

Figure 4-16
RECALL/STORE Set-up Menu

®  The selected inferface and INTERFACE SETUP (3) Setthe generator clock frequency through the GEN-
menu selections, if the interface has a set-up ment. ERATOR SETUP menu,
¢  The GENERATOR CLOCK frequency. (4) Set the test pattern through the PATTERN SETUP
menu.

®  The selected PATTERN.
(5) Select the desired analysis results categories.

¢ The selected ANALYSIS RESULTS displays.
{6y Configure the printer, if required.
e The AUXILIARY function menu selections.
{7 Setthe auxiliary functions, as required, through the

The following procedures describe how to store and AUXILIARY SETUP menu.

recall front-panel configurations. ‘
(8) Press the SETUP CATEGORY switch fo select the

RECALL/STORE menu (RECALL/STORE cate-

4.8.1 Storing Front-Pane] Configurations gory LED illuminates).

(9)  Press the SETUP SELECT switch to select the

Perform the foliowing procedure to store a front-panel STORE PROGRAM menu.
configuration, Repeat this procedure as necessary for each
configuration to be stored. (10) Press the appropriately numbered softkey to store
the present configuration. When the numbered
(1) Install the appropriate interface. softkey is pressed, the STORE PROGRAM? YES/
_ NO message appears. Pressing YES stores the
(23 Select and configure the interface through the IN- configuration, pressing NO retains the previously
TERFACE SETUP menuor interface panel switches. stored configuration.
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{11y If desired, press the PRINTER pane] CONTROLS
switch to print out a copy of the configuration.

4.8.2 Recalling Front-Pane! Configurations
To recall a front-panel configuration, proceed as follows:
(1)

Install the appropriate interface, if necessary.

Press the SETUP CATEGORY swiich to select the
RECALL/STORE menu (RECALL/STORE cate-
gory LED illuminates).

(2)

(3} [If necessary, press the SETUP SELECT switch to

select the RECALL PROGRAM menu.
(4) Locate and press the appropriately numbered sofikey.
The front panel is automatically configured. 1f the
proper interface is not installed, DIFFERENT
INTERFACE appears in the display. Verify the
installed interface and repeat this procedure.

4.9 AUXILIARY SETUP CATEGORY

The AUXILIARY SETUP category provides the follow-
ing menus that apply to specialized functions of the FIRE-
BERD 4000. Eack menu is described in the following
sections. Press the SETUP CATEGORY switch to select the
AUXILIARY SETUP category. Press the SETUP SELECT
switch toscroll through the menus. After the menu is selected,
use the labeled softkeys to select the appropriate parameter or
function. The AUXILIARY SETUP category provides:

¢ Auxjliary Print Event Menu (AUX PRI EVENT:
ERROR/TIMED/HSTGRM)

¢ Bit Error Print Menu (BIT ERROR PRINT: FWD/
RVYRS/ON/OFF)

e QOut-of-Band Flow Control Menu (FLOW: TR/DM/
RS/CS/RR/OFF)

e User Pattern Synchrenization Threshold Menu
(USER SYN THRSH: 10BYT/100BYT/PATLEN)

@

Synchronization Loss Threshold Menu (SYNC LOSS
THRSH: NORM/HIGH)

Receiver Action Upon Synchronization Loss Menu
(SYNC LOSS ACT: HALT/CLEAR)

4-21

Block Length Menu (BEOCK LENGTH: PATLEN/
104/ 0°3/10410910%)

®  Date (DATE: DD/MM/YY) and Time (TIME: HH/MM/
85) Menus

Results Printeut Format Menu (RESULT PRINT:
SUMM/STD/LONG)

e Status Message Printout Menu (STATUS PRINT: ON/

QOFF)

¢ Printer Printout Format Menu (PRINTER: WIDTH/
SPEED/TERM)

s RS232 Printer/Controller Interface Menu (RS232:
BAUD/DATA/PAR/ PR45/PRAVA/PR2000/PR4L/
PR85)

L3

IFEE-438 Interface Menu{IEEE488: XX, SRQ: OFF/
ON)

Fixed Frequency Editor Menu (FREQ1: FREQ#/UP/
DOWN/MHELP)

®  (learNon-Volatile RAM Menu (CLEARNOVRAM??
YES)

4.9.1 Auxiliary Print Event Menu

The Auxiliary Print Event menu (AUX PRI EVENT:
ERROR/TIMED/HSTGRM) expands the capabilities of the
PRINTER control panel by allowing timed {TIMED), errored
(ERROR), or histogram (HSTGRM) results printouts. Figure
4-17 llustrates how to set up the Auxiliary Print Event menu.
The automatic printouts are activated by selecting the AUX
SETUP function in the PRINTER control panel. Refer to
Section 6, Printer Operation, for printer set-up and operation.

Pressing the TIMED softkey alows results printouts to be
generated at intervals from | minute to 99 hours and 59
minutes {default = 5 minuies). The timer is started when the
elapsed seconds result in the SIGNAL & TIME category
begins counting. The timer is reset when a fest is restarted
either by pressing the RESTART pushbutton, at power-up, or
by changing a set-up parameter.

Pressing the ERROR softkey enables printouts to be
generated when specific error conditions occur, i.e., bit, block,
code, frame, CRC, and pattern slip errors (defaule=OFF). The
printout is identified as AUX ERROR PRINT. Each time the
setected error condition occurs a printout is generated with the
errored condition(s) listed at the top, the date and time when
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JAN
v

O Auxiliary

AUX PRI EVENT:  XOO0KXX

ERRCR TIMED HSTGRM
g 0 o

ERROR  TIMED WSTGRM

0o O O

(<>~

FWB  RVRS OH/OFF

5] O

AUX PREFUENT:  HSTORM HSTGRM: 30, 1HR, GRA HSTERM1: CHA ERR AUTO More
> 0

3

ERRGR  TIMED H5TGRM #SMPLS PERIOD FORMAY i HST# RESULT SCALE
£ 3 t

o 0 I o o 0 t 1 PHINT :
1 L L L oF
X ] o 0
1
t
! T usToRM?
HSTGRMI
ARUX PRE EVENY:  THMED TIMED PRINT: paes
FRROR TIMED HSTIGAM HELP Ur BOWN
C 0 & a a
ENTER TIME IN HH: MM Press Up and Down Softkeys tp
{hange Digits. Press Cursor Keys fLow: OFF
10 Move Curser. Press Enter Key
HH=00-99, MM=00-59 1o $5ave and Start New Time.
TR D8 fS
(] 0 o
A PRI EVENT:  ERROR BT ERRGRA PRINT: OFF

BIT ERRDR PRINT: OFF
BLOCK ERR PRINT: OFF
BPV ERROR PRINT: OFF
CODE ERAQR PRINT: OFF
FRAME ERA PRINT: OFF
FAS ERR PRINT. OFF
CRC ERROR PHINT: OFF
PTRN SLIF PRINT: OFF

Figure 4-17

Auxiliary Print Event Menu
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it oceurred, and the results listed below that apply to the test,
The error print event selection and the associated printed
result correspond as follows:

HST# - Pressing this softkey selects which histogram s to

be configured or manually printed. Repeatedly pressing

this softkey cycles through each of the three histograms:

HSTGRM1, HSTGRM2, and HSTGRM3,

NOTE: Changing this parameter does not restart the
histogram.

Print Event Printed Result

BLOCK ERR PRINT: BLEK ERRS

RESULT - Pressing this softkey selects which result is

BPV ﬁRNROR PRINT: BPVS - used for the selected histogram. Repeatedly pressing this
CODE ERROR PRINT: CODE ERR o T . ) L
- . : softkey scrolls through the st of results that can be
FRAME ERR PRINT: FRA ERR - . . ) i

. - e e displayed by a histogram. See Table 4-2. Choose aresult
FAS ERR PRINT: FAS ERR s o X - : .
CRC ERROR PRINT: CRC ERR according to the selected interface. Histogram samples
?’E‘R’NMSI,,IP PRINT: : PAI S‘LiP wiil only be collected if the result is valid for the selected

interface. To disable an individual histogram, set the
result sofikey to OFF. Select RESULT for each HST#.
NOTE: Changing this parameter restarts all histograms.

BIT ERROR PRINT: BIT ERRS

Press the FWD or RVRS softkey to scroll through the
print event list. Press the ON/OFF softkey to turn on or off

each of the print events, Table 4-2

. . . Available Results
Pressing the HSTGRM softkey causes histogram analysis

to be perforrrlled. A histogram displays how seiec_ted resui.ts Result Selection Result Name
change with time, The coilected data can then be displayed in
either a graph or a listing {format. Simultancous histograms AVL SEC Available Scconds
may be created for up to three results, Each histogram printout RIT ERRS Bit Errors
can contain up to 60 samples of the selected result with the BLK ERRS Block Errors
time between samples equal to minutes, hours, or days. The BLOCKS Blocks
histogram printout ¢can be generated manually, automatically, BPVs Bipolar Violations
or upon a power ON after a power fail. CHAR ERR Character Errors
. . X CODE ERR Code Errors
#SMPLS - Pressing this softkey selects the number of CRC ERR CRC Erfors
sampies accumulated to generate an auto-print foreach of DEG MIN Degraded Minutes
the selected results. The number of available samples ERR SEC Errors During Non-SES
ranges between 5 and 60. Each press of this softkey ERR-SES Errored SES
increments the sample number by 1. The #SMPLS FAS ERR Frame Alignment Signal Errors
selected is valid for all three histograms. FRA ERR Frame Errors
NOTE: Changing this parameter restarts the histogram G EFS G821 Eror Free Seconds
analysis. GERR SEC (3.821 Errored Seconds
) . L PAT LOSS Pattern Synchronization Loss
PERIOD - Pressing this softkey selects the amount of time PATL SEC Pattern Loss Seconds
between each sample. Pressing this softkey will scroll PAT SLIP Pattern Slips
through the availabie selections: 1MIN, 15MIN, 1THOUR, SES Severely Errored Seconds
1DAY. The unit selected is used on the horizontal axis on UNA SEC Unavailable Seconds
the graphic printout and is printed as the SAMPLE SIZE

on the list printout. The PERIOD sclected is used for all
three histograms.
NOTE: Changing this parameter restarts the histogram

analysis.

FORMAT - Pressing this softkey selects the format of the

generated printout. GRA generates a graph of the result

totals per sample period versus time. LIS generates a list

of the result totals per sample period indexed by time.

The FORMAT selected is used for all three histograms.

NOTE: Changing this parameter does not restart the
histogram.
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SCALE - Pressing this softkey selects the total scale value
on the vertical axis of the histogram graph. The AUTO
selection automaticatly configures the vertical axis scale
according to the size of the largest histogram sample.
Repeatedly pressing the SCALE softkey scrolls through
the available settings. See Table 4-3. Select SCALE for
each HST#.

NOTE: Changing this parameter does not restart

histogram analysis.
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Table 4-3
Scale Selections

AUTO 1K 500K
10 2K M
20 5K M
30 10K SM
50 20K 1OM
100 S0K 20M
200 HOOK 50M
500 200K

K = thousands
M = millions

PRINT - Pressing this softkey initiates a manual print of
the selected histogram. The most recent (up to 60)
samples collected are used to create a printout n the
selected format.

It should be noted that when stepping through the AUXIE.-
IARY menus, either the ERROR Print Event menu, the TIMED
Print Event menu, or the HISTOGRAM Print Event menu is
stepped through first befere moving to the next menu, e.g., Out-
of-Band Flow Control menu {see Figure 4-17).

4.9.2 Qut-of-Band Flow Control Menu

The Qut-of-Band Flow Control menu (FEOW: TR/DM/
RS/CS/RR/OFF) allows the following control leads to be used
to control data flow between the FIREBERD 4000 and the

o

circuit being tested (defauit = OFF),

TR - Terminal Ready (EIA - DTR, CCITT - 108/2)
D - Data Mode (EIA - DSR, CCITT - 10

AS - Request to Send (EIA - RTS, CCITT - 105)
CS - Clear to Send (EIA - CTS, CCITT - 106)

RR - Receiver Ready (EIA - RLSD, CCITT - 109)

Pressing the associated softkey toggles the controf lead
setection on and off. The softkey label appears in the selection
fieid when the lead is selected. OFF appears in the selection
field when none of the leads are selected. Only the incoming
leads apply, the others are ignored.

The flow control menu only applies ¢ the following
interfaces: EIA RS8-232-C/V .24, EIA RS-449, CCITT V.35,
MIL-STD-188C and MIL-STD-188-114. When a lead goes
LOW, data flow is halted. A message is displaved in the
ANALYSIS RESULTS display indicating both that datais on
hold and which Tead is controlling the flow. Flow controf is
disabled in Self-Loop mode.

4.9.3 User Pattern Synchronization Threshoid

Menu

The User Pattern Synchronization Threshold menu (USER
SYNTHRSH: 10BYT/100BYT/PATLEN) specifies the pattern
length that must be received for pattern synchronization to be
declared by the FIREBERD 4000 (default = 10BYT). This
menu only applies to synchronization USER patterns (refer to
Section 4.6.4).

18BYT - Pressing this softkey sets the synchronization
threshold at 10 bytes,

100BYT - Pressing this softkey sets the synchronization
threshold at 100 bytes,

PATLEN - Pressing this softkey sets the synchronization

threshold equal to the pattern iength of the programmed
user pattern, which can be from | to 2048 bytes long.

4.9.4 Synchronization Loss Threshold Menu

The Syrchronization Loss Threshold menu {SYNC LOSS
THRSH: NORM/HIGH) sets the threshold at which the PAT-
TERN LOSS alarm LED illuminates indicating patiern loss
{default = NORM).

NORM - Pressing this softkey sets the threshold to indi-
cate synchronization loss when 250 biterrors are counted
in less than 1000 received bits for synchronous timing
and 30 character errors are counted in less than 1000
recetved characters for asynchronous timing.

HIGH - Pressing this softkey sets the threshold ro indicate
synchronization loss when 20,000 bit errors are counted
in less than 100,000 received bits for synchronous timing
and 20,000 bit errors are counted in less than 100,000
received bits for asynchronous timing,

424
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4.9.5 Receiver Action Upon Svnchronization Loss
Menu

The Receiver Action Upon Synchronization Loss menu
(SYNC LOSS ACT: HALT/CLEAR) determines how the
anajysis results are treated when clock, frame. and patiern
synchronization are lost (default = HALT). Table 4-4 shows
the relationship of the clear and halt modes and the analysis
results when clock, frame, and pattern synchronization are
lost. Press the corresponding softkey to select the desired
receiver action. It should be noted that this menu has noeffect
on the CCITT G.821 PERFORMANCE category results,

CLEAR - This selection halts the accumulation of the test
results when synchronization is Jost, When pattern syn-
chronization is re-established, the result counters are
cleared.

HALT - This selection only halts the accumulation of the
test results when synchronization is lost. When synchro-
nization is re-established, the results continue to be

4.9.6 Biock Length Menu

The Block Length menu (BLOCK LENGTH: PATLEN/
1044 03/10Y105/10%) establishes the block [ength of the test
pattern. This menu identifies the block length used when
block errors are being measured. Blocks, block errors, and
average block error rate results are counted starting with
pattern synchronization.

PATLEN (pattern length) - Pressing this softkey sets the
block tength to the pattern length established by the
selected pattern.

104 to 108 - Pressing these softkeys sets a fixed block
length from 100 {102} to 1,000,000 (10°) bits.

4.9.7 Date and Time Menus

The Date (DATE: DD/AMM/YY) and Time (TIME: HHAMM/SS)
menus are used to set the date and time of the FIREBERIDY 's internal

accumulated. battery-backedclock. Selectthe AUXILIARY function category
Table 4-4
Relationship Between Results in Clear and Halt Modes
Clear Mode Halt Mode
Frame Patiern Clock Frame Pattern
Hesults Clock Loss| Sync loss | Sync Loss Loss Sync Loss Sync Loss
ERROR Category
AV(G BER S/R S/R S/R S/Con S/Con S/Con
AVG BLER S/R S/R S/R S$/Con S5/Cen §/Con
BER S/R S/R SR S/Con S5/Con S/Con
BIT ERRS S/R SR S/R S/Con S/Con S/Con
BLK ERRS S/R S/R S/R S/Con 5/Con S/Con
BLOCKS S/R S/R S/R S$/Con S/Con 5/Con
CHAR ERR S/R SR S/R S/Con SiCon S/Con
PAT LOSS Con Con Con Con Con Con
PAT SLIP S/R S/R S/R S/Con S/Con S/Con
INTERFACE Category
18EC CRC S/R S/R No/R S/Con S/Con No
AV(G BPVR S/R No/R No/R S$/Con No No
AVG CER S/R No/R No/R S/Con No No
AVG CRC S/R S/R No/R S5/Con §/Con No
AVG FAS S/R S/R No/R S/Con 5/Con No
AV(G FER SR S/R No/R S/Con S/Con No
BIT SLIP R No No R No No
BPV Rate S/R No/R No/R S/Con No No
BPVs S/R No/R No/R S/Con No No
CER S/R No/R No/R S/Con No No
CODE ERR S/R No/R No/R S/Cen No No
CRC ERR S/R S/R No/R S/Con S/Con No
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Table 4-4
Relationship Between Results in Clear and Halt Modes (Continued)

Clear Mode Halt Mode
Frame Patiern Ciock Frame Pattern
Results Clock Loss [Sync Loss | Sync Loss Loss Sync Loss Sync Loss

DATRATE No No No No No No
FAS ERR S/R S/R No/R S/Con S/Con No
FRA FRR S/R S/R No/R S/Con S/Con No
MAX O'S R No No R No No
RCV BOM R R No R R No
RCV BYTE No No No No No No
RCV CODE No No No No No Na
RIVLY No No No No No No
R LVL dB No No No No No No
RX ABCD R R No R R No
SMPX CUR No No No No No No
TIME & SIGNAL Category
BER-SES S/R S/R SR S/Con S/Con S/Con
%EFS S/R S/R S/R S/Con S/Con S/Con
DATE No No No No Mo No
DELAY S/R 5/R S/R No No No
ELAP SEC No No No No No No
ERR SEC S/R 5/R SR S/Con S/Con S$/Con
ERR SES S/R S/R S/R S/Con S/Con S/Con
GEN FREQ No No No No No No
+LVL 'V No No No No No No
+L.VL dB No No No No No No
VLV No No No No No No
-LVL dB No No No No No No
PPLVLYV No No No No No No
LVL dBM No No No No No No
PATL SEC Con Con Con Con Con Con
RCV FREQ N/A N/A No N/A N/A No
TEST SEC S/R S/R S/R No No No
TIME No No No No No No
PERFORMANCE Category
%AVL SEC H}Con 10/Con 10/Con 10/Con 10/Con H}/Con
S DEG MIN S/Con S/Con S/Con S/Con S§/Con S/Con
%SES Con Con Con Con Con Con
AVL SEC H}YCon 10/Con 16/Con 10/Con 10/Con 10/Con
DEG MIN S/Con S5/Con S/Con S5/Cen S/Con S/Con
G %EFS 5/Con S5/Con S/Con 5/Con S/Con S/Con
G EFS S/Con $/Con S5/Con 5/Con S/Con S/Con
GERR SEC Con Con Con Con Con Con
SES Cen Con Con Con Con Con
UNA SEC 10/Con 10/Con 10/Con 10/Con 10/Con 10/Con

S = Saved during sync loss.
R = Restarted at re-sync,

Con = Continues being updated after re-sync.
No = Not affected by sync loss.
10 = First 10 seconds not affected after sync loss.
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with the SETUP CATEGORY switch, then press the SETUP
SELECT switch to locate the date and time menus,

The date is entered by pressing the associated softkeys
until the desired day (1 - 31), month (JAN - DEC), and year (00
- 99) appear in the display. Press the ENTER key to save the
new date. Once the date is entered, it does not need to be re-
entercd. Only enter valid dates.

The time is entered by pressing the associated softkeys
until the desired hour (00 - 23}, minute (00 - 39), and second
(00 - 59) appears in the display. Enter the time using a 24-hour
clock format. Press the ENTER key to save the new time,

NOTE: Pressing eitherthe SETUP SELECT switchor SETUP
CATEGORY switch does not save the date and time
entered.

4.9.8 Hesulis Printout Content Menu

The Results Printout Content ment (RESULT PRINT:
SUMBM/STD/LONG) controls the content of the analysis re-
sults printout. Press the correspoading softkey o select the
desired results printout content. Refer to Section 6, Printer
Operation, for specific information on printer set-up and
operation.

SUMM - Press this softkey to generate the summary result
prinfoul that lists non-zerc results, number of blocks
transmitted, test seconds, elapsed seconds, generator and
receiver frequencies, setf-loop status, and selected inter-
face.

STD - Press this softkey to generate the standard resuit
printout that lists the main analysis resuits for the selected
intérface.

LONG - Press this softkey to generate the tong result
printout that lists ail results and Interface Status and
Control panel conditions.

4.6.9 Status Message Printout Menu

The Status Message Printout menu (STATUS PRINT: ON/
OFF) controls status message printouts, The status messages
are generated when specific conditions occur such as PAT-
TERN SYNC LOSS, FRAME SYNC LOSS, PAT SYNC
ACQUIRED, etc. The status message printouts are date
stamped each time they occur. The status messages can be
printed only when the printer is turned on through the PRINTER
control panel. Refer to Section 6, Printer Operation, for
specific information on printer set-up and operation.
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4.5.10 Printer Printout Format Menu

The Printer Printout Format menu (PRINTER: WIDTH/
SPEED/TERM) sets up the printer prinfout format. Refer to
Section 6, Printer Operation, for specific informaftion on
printer set-up and operation,

WIDTH - Press this softkey to select the character line
width of the printout: 20, 40, and 80 characters wide
(defanit = 404,

SPEED - Press this softkey to select the prnint speed:
SLOW (prints with one-half sccond detay between lines)
or FAST (prints at full baud rate) moedes (defauit =
FAST). ANTTC supplied printers, except the PR-2000,
can use the defauft mode. Select SLOW when using the
PR-2000 printer.

TERM - Press this softkey to select the line termination

control: CRLF (carriage return, linefeed), CR (carriage
return). or LF (linefeed) (default = CRLEF).

4.9.11 AS232 Printer/Controlier Interface Menu

The R8232 Printer/Controlier Interface menn (RS232:
BAUD/DATA/PAR/PRAS/PRACA/PR2000/PRAC/PRAES) sets
upthe R$232 Printer/Controller Interface connector forremote
control operation or printer operation,

BAUD - Pressing this softkey sets the RS232 connector
baud rate: 300, 1200, 2400, 4800, or 8600 b/s (default =
9600).

DATA - Pressing this softkey sets the character length: 7
or 8 (default = 8).

PAR - Pressing this sofikey sets the parity: NONE, EVEN,
or ODD (default = NONE).

PR45 - Pressing this softkey sets the baud rate {9600),
character length (8}, and parity (NONE) tooperate the TTC
PR-45 lid printer (default printer setting).

PR40A - Pressing this softkey sets the baud rate (2400),
character length (8), and parity (NONE) to operate the
TTC PR-40A printer.

PR2000 - Pressing this softkey sets the baud rate (2400),
character length (7), and parity (NONE) to operate the
TTC PR-2000 printer.

PR40 - Pressing this softkey sets the baud rate (2400),
character length (7). and parity {NONE) to operate the
TTC PR-40 printer.
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PR85 - Pressing this softkey sets the baud rate (2400,
character length (8). and parity (NONE) o operate the
TTC PR-85 printer.

Reter to Section 6, Printer Operation, {or specific infor-
mation on printer set-up and operation. Refer to Section 7,
Remaote Operation. for specific information en remote control
set-up and operation.

49,12 EEE-488 interface Menu

The IEEE-488 Interface menu (JEEE488: XX, SRQG: OFF/
ON) only appears when the optionat IEEE-488 Interface is
installed in the rear-panel slot next to the RS232 Printer/
Controlter Interface connector. The interface provides
Talk-Only (printer operation) and addressable (remote con-
trof} operating modes. The display indicates the operating
mode {TO or an address) and whether service request {(SRQ)
is on. The operating mode is confrolied through the {EEE-488
Interface DIP switch and the SRQ is controlied through the
IEEE488 menu. Refer to Section 6, Printer Operation, for
specific information on printer set-up and operation, Refer to
Section 7, Remote Operation, for specific information on
remote control set-up and operation.

4.9.13 Fixed Frequency Editor Menu

The Fixed Frequency Editor menu {FREQ1: FREG#UP/
DOWN/HELP) is displayed only when the optional frequency
synthesizer is installed. Itis used to re-order the fixed internal
frequencies or change them to application specific frequen-
cies. Referto Section 4.5.2, Frequency Synthesizer Genera-
tor Clock Menu, to change the fixed frequencies.

4.9.14 Clear Non-Volatile RAM Menu

The Clear Non-Volatile RAM menu(CLEAR NOVRAM?
YES) is used to clear all stored programs, patterns, user
messages, mainframe, and interface configurations from
memory and set them to the factory default values. Appendix
D lists all of the factory defaults for the mainframe. Pressing
the YES softkey displays ARE YOU SURE? YES/NO.
Pressing the YES softkey clears the non-volatile RAM of all
stored configurattons and resets them to the factory defaults.
Pressing NO ignores the question.

4,10 CONTENTION CONDITIONS

Regardless of which interface is selected, certain operat-
ing conditions ¢an cause contertions to occur. A contention

oceurs when certain interface operating paramelers are not
compatible with other mainframe operating parameters. The
three possible contentions encountered with these interfaces
are: asynchronous frequency confention, asynchronous pat-
tern contention, and synchronous pattern contention. When a
contention exists, the ANALYSIS RESULTS display alter-
nately flashes the contention message and the displayed
results.

Asynchronous frequency conteation exists when the
interface TIMING is set to ASYNC and the CLOCK GEN-
ERATOR INTRNL. frequency is greater than 20 kb/s. The
message ASYNC FREQ CONTENTION flashes on the
ANALYSIS RESULTS displav. To eliminate the asynchro-
nous frequency contention, select aclock generator frequency
that is fess than 20 kb/s, or select synchronous timing. During
an asynchronous frequency contention problem, the internal
clock generator defaults to 20 kHy.

Asynchronous pattern contention exists when the inter-
face TIMING is setto ASYNC and the PATTERN is settoone
of the following patterns: 1:7, 3IN24, 271, 2*-1, QRSS, or
PROGRM. The message ASYNC PATTERN CONTEN-
TION flashes on the ANALYSIS RESULTES display. To
eliminate the asynchronous pattern contention, select a differ-
ent pattern or select synchronous timing. During an asynchro-
nous pattern contention problem, the pattern generator de-
faults to 1:1.

Synchronous patiern contention exists when the interface
TIMING is set to SYNC and the PATTERN is set to either the
USER or FOX pattern. The message SYNC PATTERN
CONTENTION flashes on the ANALYSISRESULTS display.
Toelrmnate the synchronous patterncontention, selectadifferent
pattern or sefect asynchronous tming. This message does not
occur when the optional synchronous long user pattern (Option
40063 is Installed.  During a synchronous pattern contention
problem, the pattern generator defaults to 111

4,11 OPERATING IN SELF-LCOP MODE

The SELF LOOP switch is used to select the self-loop
mode of the FIREBERD 4000, Pressing the SELF LOOP
switch illuminates the LED inside the switch and loops the
data inferface data and clock outputs back to the data and clock
inputs. This isolates the interface data and clock feads from
the interface connector(s), allowing the mainframe and inter-
face module to be tested for proper operation without discon-
necting the FIREBERD from the system under test. Data is
continuously transmitted and received regardless of the status
of the interface signaling leads. Both in-band and out-of-band
flow control are disabled during SELF LOOP. 1t should be
noted that the interface control and signaling leads are not
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looped back and remain active with the system under fest.
When the SELF LOOP is activated, all zpplicable test resulis
are also made availabie for the selected interface. Refertothe
appropriate data interface operating manual for additional
information related to SELF LOOP.

4.12 FIREBERD 4000 ANALYSIS RESULTS

The key to the FIREBERD 40005 ability to test and
analyze a variety of telecommunications circujts comes from
its analysis results capabilities. These capabilities are ac-
cessed through the ANALYSIS RESULTS panel and display
section and are tailored to the specilic circuit being tested.

4.12.1 Front Panel Operation

The ANALY SIS RESULTS parel and display section is
divided in two, allowing two results to be displayed at the
same time. The RESULTS CATEGORY switches provide
access to the five results categories listed above the switches,
Pressing either RESULTS CATEGORY switch up or down
arrow iliuminates the LED above or below the currently
selected category and displays the associated results. The
RESULT SELECT switches enabie the selected category (o
be viewed for results that are available for the interface in use.

The results display provides several visual indicators that
identify the condition of the the mainframe and tests in
progress. When the displayed result does not apply to the test
in progress, N/A appears on the bottom line (such as testing 2
synchronous RS-232-C line and displaying BPVs). When the
displayed resuit is unavailable, meaning it cannot yet be
calculated, the botiom Hne is blank. When the displayed result
is availabie, the information is displayed in the appropriate
format, such as 3.00E-5 for BER and 64000 Hz for generator
frequency. If the result overflows the eight-digit display, the
value on the bottom line flashes until the test is restarted. f the
result overflows its internal registers, OVERFLOW appears on
the bottom line. When the results in the INTERFACE and
PERFORMANCE categories do not apply to the selected
interface, N/A appears on the bottom line and the category is
tocked out.

Each test result begins accumulating when the appropri-
ate synchronization (e.g., frame errors with frame sync, bit
errors with pattern syac, etc.} is established between the
received signal and the FIREBERD 4000. The setting of the
AUXILIARY Receiver Action Upon Synchronization Loss
Menu (SYNC LOSS ACT: HALT/CLEAR), determines how
the mainframe treats the results when synchronization is
restored after losing synchronization. When SYNCLOSS ACT
is set for HALT mode and synchronization is lost, the results
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are frozen uatil synchronization is reestablished. Once syn-
chronization is reestablished, the results continue where they
left off when synchronization was lost. This ts very helpful
when performing long-term circuit testing. As long as the test
1s not restarted by pressing the RESTART switch or changing
4 set-up parameter, the results are continuously updated.
When SYNC LOSS ACT is set for CLEAR mode and
synchronization is lost. the resuits are frozen until
synchronization is reestablished. Once synchronization s
reestablished, the results are cleared (zeroed out) and ali resalt
counts start over.

A test can be interrupted and restarted at any time by
pressing the RESTART switch. Additionaily, changing cer-
tain mainframe or interface purameters through the SETUP
panel or interface panel switches also causes atestrestart. The
test restart causes any accumulated results and any alarms
mdicated in the ALARMS panel to be cleared.

The DISPLAY HOLD switch allows the displayed
ANALYSIS RESULTS information to be halted and exam-
ined at any time. Normally, the results display is continuously
updated. Pressing DISPLAY HOLI? freezes the displiay and
illuminates the LED within the switch.  All results can be
viewed by pressing the CATEGORY and RESULT SELECT
switches. It should be noted that while the display is on held,
the mainframe continues to accurnulate analysis resuits.
Pressing DISPLAY HOLD again allows the display toresume
normal operation and updates all the results from the informa-
tion stored in memory.

4.12.2 Analysis Results Categories

The test results are divided into five categories: SUM-
MARY, ERROR, INTERFACE, TIME & SIGNAL, and
PERFORMANCE (requires Option 4004). Table 4-5 lists the
categories and abl of the available test results provided by the
FIREBERD 4000. Only those test results that apply to the
selected interface are displayed in each category. Appendix
B lists the results by category and by interface applicability.
Appendix C provides definitions all analysis results,

SUMMARY Catedory

The SUMMARY category provides access to the most
commonly used errorresults (see Table 4-5) without having te
scan through the other categories to find them. This category
only lists the error results that have counted errors. If none of
the summary results are reporting errored conditions, RE-
SULTS OK appears in the display. If the SUMMARY results
listed in Table 4-5 do not apply to the selected interface or the
mainframe has not synchronized to the received signal, RE-
SULTS UNAVAIL appears in the display.
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Table 4-5
FIREBERD 4009 Analysis Results
Displayed
Category Result Name Full Hesult Name

SUMMARY BIT ERRS Bit Errors!
BPVs Bipolar Violations®
CHAR ERR Character Errors'
CODE ERR Code Errors®
CRC ERR CRC Errors”
FAS ERR Frame Alignment Signal Errors” -
FRA ERR Frame Errors”
PAT LOSS Pattern Synchronization Loss’
PAT SLIP Pattern Slips'

ERROR AVG BER Average Bit Error Rate
AVG BLER Average Block Error Rate
BER Bit Error Rate
BIT ERRS Bit Errors?
BLK ERRS Block Errors
BLOCKS Blocks
CHAR ERR Character Errors’
PAT LOSS Pattern Synchronization Loss?
PAT SLIP Partern Siips*

INTERFACE 1SEC CRC One Second CRC Errors
AVG BPVR Average Bipolar Violation Rate
AVG CER Average Code Error Rate
AVG CRC Average CRC Error Rate
AVG FAS Average FAS Ertor Rate
AVG FER Average Frame Error Rate
BIT SLIP Bit Slips
BPVs Bipolar Violations?
BPV Rate Bipolar Violation Rate
CER Code Error Rate
CODE ERR Code Errors’
CRC ERR CRC Errors’
DAT RATE Data Rate
FRA ERR Frame Errors®
MAX O's Maximum Zeros
RCV BOM Received Bit Oriented Message
RCV BYTE Receive Byte Code
RCV CODE Receive Code Name
RLVL YV Receive Level in Volts
RLVLdB Receive Level in dB
RX ABCD Receive Bits
SMPX CUR Simplex Current

TIME & SIGNAL GEFS Percent of Error-Free Seconds
DATE Date
DELAY RTS/CTS Delay
ELAP SEC Elapsed Seconds
ERR SEC Errored Seconds
GEN FREQ Generator Clock Frequency
+LVIL dB Positive Level in dB
+LVL V Positive Level in Volts
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Table 4-5
FIREBERD 4000 Analysis Results (Cont)

Displayed

Category Result Name

Fuill Result Name

TIME & SIGNAL
{CONT)

-LVL dB
ALVL WV
LVE dBM
PATL SEC
PPLVL YV
RCV FREQ
TEST SEC
TIME
PERFORMANCE* e AVL SEC
% DEG MIN
%SES

AVL SEC
BER-SES
DEG MIN
ERR-SES

G %EFS

G EFS
GERR SEC
SES

UNA SEC

Negative Level wn dB
Negative Level in Volts
Level in dBm

Paitern Loss Seconds

Peak 1o Peak Level in Volis
Receiver Clock Frequency
Test Seconds

Time

Percent of Available Seconds
Percent of Degraded Minuies
Percent of Severely Errored Seconds
Avaiiable Seconds

Ber During Non-SES

Degraded Minutes

Errors During Non-SES

(3.821 Percent of Error Free Seconds
(G.821 Frror Free Seconds

G.821 Errored Seconds

Severely Errored Seconds
Unavailable Seconds

' Appears in ERROR Category

? Appears in INTERFACE Category
> Appears in SUMMARY Category
4 Requires Option 4004

ERROR Category

The ERROR category displays the most commonty used
error results, such as bit errors, block errors, code errors,
average error rates, pattern losses and slips, ete. The main-
frame only displays the error results that apply to the selected
interface and the test being performed. When the NOVRAM
is cleared, the ERROR category BIT ERR result is the first
resuit displayed.

INTERFACE Category

The INTERFACE category displays interface-specific
results. The interface specific results inctude results for T1
(bipolar violations and frame errors), CCITT G.703 and
(704 (code and FAS errors), and Digital Data Service {con-
trol codes), among others. Appendix B lists the current data
interfaces and the available results for each interface. Referto
the appropriate interface operating manual for a complete list
of interface-specific results.
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TIME & SIGNAL Category

The TIME & SIGNAL category displays results related
to time and frequency. This category indicates the fength of
the test from signal synchronization, the number of seconds
that centained errors, the number of seconds that were not
errored, and the vverall percentage of error-free seconds
during @ test. The current system date and time are also listed
in this category along with the generator and receiver clock
frequencies. When the mainframe is emulating DTE, the
RTS/CTS delay is measured and displayed in this category.

PERFORMANCE Category

The FIREBERD's CCITT Recommendation G.821
compatible performance analysis results provide statistical
information about the performance of the equipment or sys-
tem under test. The G.821 Performance Analysis Option
{Option 4004) must be installed to use this category. Refer to
Appendix F for a discussion on CCITT G.821 performance
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analysis. This category includes G.821 based results for
available and unavailable seconds, errored and error-free
seconds, degraded minutes, severely-errored seconds, and
percentages based on these results.

4,12.3 Performing Error Analysis gn Standard
Data

Error analysis refers to the ability of the FIREBERD
4000 to recognize various incoming data patterns and framing
formats and to analyze them for incorrect data polarity. bit
errors, data loss, clock losses, pattern slips, framing errors, etc.
These conditions generate results that are counted and made
available to the front panel display and/or printer. Some of the
results are correlated with time and position in the incoming
datastream to yield more refined information, such as biterror
rates, block error rates, and error-free seconds. Inmost cases,
error analysis can only be performed on patterns (standard
data) recognized by the FIREBERD 4000 and not live data.
However, timing and signal analysis can be performed on live
data (this is dependent on the data interface used).

During normal system testing, clock and data outputs
from the FIREBERD 4000 generator drive the system under
test, and clock and data signals from the system under test are
supplied to the FIREBERD receiver inputs, Data transmis-
sion and reception occurs simultaneously in fuli-duplex mode
at all data rates,

Standard Data Patterns

The FIREBERD receiver is responsible for recognizing
and synchronizing to the incoming data patterns. The receiver
begins to examine the incoming data once the received signal
or clock is detected and., if applicable, frame synchronization
has been achieved. The receiver compares the received
pattern with the expected pattern and registers any differences
as errors. The errors can be generated by the circuitunder test
or applied to the test pattern generated by the FIREBERD
4000. The receiver accepts alt of the data patterns discussed
in Section 4.6 with the same timing and speed restrictions as
the test pattern generator. The test results are generated
through the analysis of the received test pattern generated by
the FIREBERD in either an end-to-end or loopback mode.
Error result analysis does not start until the receiver is syn-
chronized to the received data, clock, or framing patiern as
required by the individual result.

Acquiring Synchronization

Once the receiver has successfully synchronized to the
received data, the front pane! RECEIVER PATTERN SYNC
LED ifluminates and error analysis begins. The parameters
for syachronization are determined by the timing and test
pattern used to test the circuit.

When operating with synchronous timing, the receiver
declares synchronization 1o fixed data patterns (Mark only,
Spaceonly, 1:1. 117, etc.} when it has received 3(tconsecutive
unerrored bits, Forpseudorandom patterns (63,5 11,2°% 1 etc.},
synchronization is declared when 30+ n consecutive unerrored
bits for a pattern length of 21 are received. So whena pattern
of 2°-1 is used. synchronization ts declared when 45 con-
secutive unerrored bigs are received.

When operating with asynchronous timing, the receiver
declares synchronization to fixed and pseudorandom data
patterns when it has received 10 consecutive unerrored char-
acters. When using the USER I-3 patterns, the User Synchro-
nization Threshold menu (USER SYN THRSH: 10BYT/
100BYT/PATLEN} determines the number of unerrored bytes
that must be received to synchronize the mainframe receiver
to the received pattern. Tf in an asynchronous timing mode and
the user synchronization threshold is set to PATLEN and the
USER pattern takes longer than 5 seconds to fransmit, the
receiver does not synchronize to the received pattern.

Losing Synchronization

The mainframe dectares loss of synchronization when
one of the following events oceurs:

High error rate - Loss of synchronization is determined
by the Auxiliary Synchronization Loss Threshold menu
(SYNC LOSS THRSH: NORM/HIGH). When set for the
NORM threshold, foss of synchronization is declared
when 250 biterrors are counted in less than 1000 received
bits for synchronous timing and 30 character errors are
counted in less than 1000 received characters in asyn-
chronous timing. When set for the HIGH threshold, loss
of synchronization is declared when 20,000 bit errors are
counted in fess than 100,000 received bits for synchro-
nous and asynchronous timing.

Loss of received data - With synchronous timing, adata
loss s declared when data being clocked in does not
change state for 61 bit periods. (The data loss detector is
autematically disabled when patterns without transitions
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are generated.) Whenthe FIREBER D loses synchroniza-
tion as a result of a data loss, the ACV DATA LOSS
message flashes in the results display. the PAT LOSS
result is incremented, and the ALARMS PATTERN
LOSS LED on the front panel illuminates. In asynchro-
nous timing, data losses do not force a pattern synchroni-
zatioty loss.

Loss of received ctock - With synchronous timing, the
absence of high-to-low state transitions on the received
clock line for a period longer than 50 milliseconds causes
a clock loss to be declared. When the FIREBERD loses
synchronization as a result of a clock loss, the RE-
CEIVER CLOCKPRESLED goesoutand the ALARMS
CLOCK LOSS LED iHluminates.

Regaining Synchronization

As soon as the receiver foses synchronization it immedi-
ately tries to resynchronize. When the receiver regains
synchronization, the accumulated results are affected by the
Receiver Action Upon Synchronization Loss menu (SYNC
LOSS ACT: HALT/CLEAR). When SYNC 1.OSS ACT is set
for HALT mode and synchronization is lost, the results are
frozen until synchronization is reestablished. Once synchro-
nization is reestablished, the results continue where they left
off when synchronization was lost. When SYNC LOSS ACT
is set for CLEAR mode and synchronization is lost, the results
are frozen until synchronization 1s reestablished. Once syn-
chronization is reestablished, the results are cleared (zeroed
out) and all result counts start over. 1 should be noted that the
PERFORMANCE category results are not cleared in the
CLEAR mode but continue to accumulate results. Refer to
Section 4.9.5 for additional information on the HALT and
CLEAR modes.

4.12.4 Performing Error Anglysis on Live Data

With the appropriate interface installed, the FIREBERD
4000 can analyze live data in unframed and framed data
formats. When anaiyzing live unframed data, the IREBERD
monitors for signal presence, When signai presence is de-
tected, the mainframe interface recognizes the signal format
and monitors for signal violations. These violations canbe in
the form of bipolar violations and code errors.

When analyzing live framed data, the FIREBERD
monttors for signzl presence and synchronizes with the framing
pattern. When the signal presence is detected, the mainframe

interface recognizes the signal format and monitors for signal
violations as previously discussed with unframed data. Once
frame synchronization is acquired. the mainframe interface
recogaizes known framing patterns and monitors the framing
patterns for frame errors. CRCis also monitored and compared
with expected formats for CRC errors. As errors are counted,
the FIREBERD calculates average error rates over the length
of the test. Refer to the individual interface operating manual
concerning live data testing.
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SECTION 5
DATA INTERFACES

5.1 INTRODUCTION

This section contains information on the FIREBERD
4000 Communications Analyzer internad and installable data
interfaces, The internal data interfaces EIA RS-232-C/CCITT
V.24 and MIL-STD-188C} are fully discussed in this section.
The installable data interfaces are briefly described in this
section — full descriptions and operating procedures are
provided in separate data interface operating manuals. The
individual data interface manuals can be inserted into this
section as required.

The data interfaces atlow the FIREBERD 4000 (o operate
in 4 wide variety of telecommunications envirenments, data
formats, data rates, and locations. The interfaces provide the
physical connections and signal conversions needed for the
FIREBERD 4000 to connect, test. and analyze a circuit being
brought on line, suspected of a line impairment, or equipment
failure.

5.2 OVERVIEW

The FIREBERD 4000 Communications Analyzer comes
with an EIA RS-232-C compatible Data Interface (EIA RS-
232-C/CCITT V.24 and MIL-STD-188C) and a rear panel
slot for an installable data interface. A second optional
interface slot (Option 4001 ) is also available to install asecond
interface. The mainframe selects the interfaces through the
front panel SETUP Panel and Display Section (see Section
4.4, INTERFACE SETUP category). Most interfaces have
either panel switches or a set-up menu to control the con-
figuration and operation of the interface during testing. Those
interfaces with panel switches and a set-up menu are only
controlled through the set-up menu that is accessible through
the mainframe INTERFACE SETUP category. Table 5-2
lists the available interfaces for the FIREBERD 4000 by
model number, the interface operating manual number, whether
or not they are switch or menu controlled, the INTERFACE
menu labels for each interface, and a brief description.

5.2.1 Installing the Data interface

The installable interfaces slide into the rear panel slot
(labeled SLOT 1) and are secured with two thumbscrews on
_the interface front panel. Refer to the individual interface
operating manuals for complete instructions on installing and

5-1

removing an interface from the FIREBERD 4000, The same
procedures apply to SLOT 2, if installed. Option 4001 is
required for the use of the second interface slot.

WARNING: Before installing or removing the interface
module, turn the mainframe AC power OFF;
otherwise. damage can occur to the interface
and mainframe.

5.2.2 Selecting and Configuring the Daia Interface

The data interface is selected through the INTERFACE
SETUP menu, Press the corresponding softkey to select the
desired interface €see Table 5-2, located at the end of this
section, for interface labels). The interface must be selected
to allow the mainframe to control it. Once selected, the
interface can be configured through the interface panel switches
or interface set-up menu. Interfaces that have both switches
and an interface menu can only be controlled through the
menu. Refer to Table 5-2 to identify the interfaces with or
without menu control. Refer to the individual interface
operating manuals for complete instructions on configuring
the interface from the FIREBERD 4000 SETUP panel or
interface panel switches. Referto Section4.4 for FIREBERD
4000 front panel interface operating instructions.

5.3 INTERNAL RS-232 AND MIL188 DATA
INTERFACES

Both the EIA RS-232-C and MIL-STD-188C Data
[nterfuces are built into the FIREBERD 4000. This ajllows the
FIREBERD 4000 to test compatible data ferminal equipment
{DTE) and data communications equipment (DCE) without
having to install a separate inferface module to perform the
test, Selection and configuration of these two interfaces is
accomplished through the SETUP panel INTERFACE cate-
gory. This section describes the data interface connections,
configuration contentions, interface menus, functional de-
scription, and operating procedures for the internal RS-232-C
(INT232) and MIL-STD-188C (INT188) Data Interfaces.

5.3.1 Data interface Connections
Both interfaces use the two EIA RS-232-C/CCITT V.24

compatible data interface connectors on therear panel, labeled
RS-232-C/V.24 DATAINTERFACE TO DTE/TO DCE (see
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Figure 3-3). Table 5-1 lists the pin assignments of both
female, 25-pin D-type connectors. The TO DTE connector is
used to connect the mainframe, configured as the DCE, to the
DTE being tested. The TO DCE connector is used to connect
the mainframe, configured as the DTE, to the DCE being
tested.

5.3.2 BS-232-C interface Menus

With the INTERFACE home menu displayed (INTER-
FACE: XXXXXX). pressing the softkey labeled INT232
selects the internal RS-232-Claterface and displays the selec-
tion on the top line of the SETUP display, INTERFACE:
INT232. Pressing the right SETUP SELECT switch displays
the first INT232 Interface menu, EMULATE: DTE/DCE.
The mainframe emuylation (DTE or DCE) and timing (ASYNC
or SYNC) determine the number and sequence of the menus
displayed in the INT232 Interface menu as shown in Figures
5-1 and 5-2. Figure 5-1 shows the menu sequence when the
mainframe is emulating DTE with either synchronous or
asynchronous timing selected. Figure 5-2 shows the menu
sequence when the mainframe is emulating DCE with either
synchronous or asynchronous timing selected. Each of the
internal RS-232 Interface menus and parameters is described
as follows.

Tabie 5-1

EMULATE: DTE/DCE - This menu establishes the inter-
face emulationmode. Pressing the corresponding softkey
selects either DTE or DCE emulation.

DTE - This selection allows the FIREBERD main-
frame to emulate DTE. Use the TO DCE interface
connector on the rear panel when emulating DTE.
{factory default)

DCE - This seiection allows the FIREBERD main-
frame to emulate DCE. Use the TO DTE interface
connector on the rear panel when emulating DCE.

TIMING: ASYNC/SYNC - This menu establishes the
mainframe timing mode. Pressing the corresponding
softkey selects either asynchronous (ASYNC) or syn-
chronous (SYNC) timing.

ASYNC - This selects the asynchronous timing
mode. Asynchronous timing is limited to data rates
up to 20 kb/s. When asynchronous timing is used,
the following menus are provided to set the character
length, parity, and stop bits, The character format
should be consistent with the character format used
by the equipment being tested.

Internal R$-232-C/V.24 and MIL-STD-188C
Data Interface Connector Pin Assignments

Pin Designations Signal Direction
No. ElA CCITT Signal Description TO DCE TO DTE
1 AA — Protective Ground Connected to chassis ground.
2 BA 133 Transmit Data (TD} Output Input
3 BB 104 Receive Data (RD) Input Output
4 CA 105 Request to Send (RTS) Output Input
5 CB 106 Clear to Send (CTS) Input Output
6 cC 107 Data Set Ready (DSR) Input Output
7 AR 102 Signal Ground Connected to signal ground.
8 CF 109 Receive Line Signal Detector (RLSD) Input Output
is DB 114 Transmit Clock, DCE source (TC)/
: Send Timing (ST) Input Output
17 DD 115 Receive Clock, DCE source (RC) Input Output
20 CDh 10872 Data Terminal Ready (DTR) Qutput Input
22 CE 125 Ring Indicator (RI) Output Input
24 DA {13 Transmit Clock, DTE source (XTC)/
Terminal Timing (TT) Qutput Input

5-2
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DATA BITS: 5/6/7/8 - This menu determines the
number of bits used to create the data byte format.
The bit length can be 5, 6,7, or 8 bits long. Press
the associated softkey to select the appropriate big
iength. Press the MORE key to select the 8-bit
fornuat, (default = 8)

PARITY: EVEN/ODD/NONE - This menu de-
termines the orientation of the parity bit. Parity is
a form of error detection used in asynchronous
data. Press the associated softkey to select the
appropriate parity: EVEN, ODD, or NONE, Se-
lect EVEN when the number of ones in the data
byte must be an even number. Select ODD when
the number of ones in the data byte must be anodd
number. Select NONE when no parity check is
performed on the data. (default = NONE)

STOP BITS: 1/1.5/2 - This menu determines the
number of stop bits required in the character format.
Pressthe associated softkey toselect the appropriate
stop bit format: 1. 1.5, or 2. (default = 2)

SYNC - This selects the synchronous timing mode.
Synchronous timing is limited to data rates up to 64
kb/s. {(default = 64 kb/s)

RCYV CLK SELECT: TT/ST - This menu only appears
when the mainframe is emulating synchronous DCE.
This menu selects the timing reference that the main-
frame is synchronized to: TT (Terminal Timing), or ST
(Send Timing). When TT is selected, the receiver timing
source comes from Pin 24 (XTC). When ST is selected,
the receiver timing source is the mainframe generator
clock that is sent cut on Pin 15 (TCY. {default = TT)

IN BAND FLOW: OFF/ON - This menu controls the in-
band flow control of the mainframe only when config-
ured for asynchronous timing. Press the appropriate
softkey to turn the in-band flow control ON or OFF.
When enabled (ON displayed}, XON {11 Hex)and XOFF
{13 Hex) control data flow. Press OFF to disable flow
control. {default = OFF)

RI: OFF/ON CTS: OFF/ON - This menu controls the
operation of the RI (Ring Indicator} lead (Pin 22) and the
operation of the CTS (Clear to Send) lead (Pin 5} only
when the mainframe is configured for DCE emulation.
Press the RI softkey to toggle the RI lead ON and OFF.
ON equals alogic HIGH. OFFequalsalogic LOW. Press
the CTS softkey to toggle the CTS lead ON and OFF. ON
equals a logic HIGH. OFF equals a logic LOW. This
ment only appears when the mainframe is configured for
DCE emulation,

5.3.3 MIL-188C Interface Menus

With the INTERFACE horme menu displayed (INTER-
FACE: XXXXXX), pressing the softkey labeled INT 188 se-
lects the internal MIL-STD-188C Interface and displays the
selection on the top line of the SETUP display, INTERFACE:
INT188. Pressing the right SETUP SELECT switch disptays
the first INTIS8 Interface menuy, EMULATE: DTE/DCE.
The mainframe emulation (DTE or PCEYandtiming (ASYNC
or SYNC) determines the number and sequence of the menus
displayed in the INT188 Interface menu as shown in Figures
5-3 and 3-4. Figure 5-3 shows the menu sequence when the
mainframe is emulating DTE with either synchronous or
asynchronous timing selected. Figure 5-4 shows the menu
sequence when the mainframe is emulating DCE with either
synchronous or asynchronous timing selected, Each of the
internal MIL188C Interfuce menus and parameters is identi-
cal to the RS-232-C Interface menus except for the addition of
the Signaling Polarity menu (SIGNALING: ON = NEG/
POS). Refer to Section 5.3.2 for descriptions of the other
menus.

SIGNALING: ON=POS/NEG - This menu only appears
in the MIL 188C Interface menu. It controls the polarity of
the interface signaling controf leads (RTS, CTS. DSR,
RLSD, DTR, and R]). Pressthe appropriate softkey toset
ON equal to POS {positive) or NEG (negative) polarity.
Selecting ON = POS sets the ON condition to a positive
value and an OFF condition to anegative value, Selecting
ON = NEG sets the ON condition to a negative value and
an OFF condition to a positive vatue.

5.3.4 Operating as Synchronous DTE

Toconfigure the mainframe for synchroneus DTE opera-
tion, select the INT232 (INTI88) Interface menu from the
INTERFACE category, set the EMULATE menuto DTE, and
the TIMING menu to SYNC. Connect the interface cable to
the TO DCE connector on the rear punel. Refer to Table 5-1
to verify connector pin assignments. Figure 5-3 iflustrates a
simplified block diagram of the FIREBERD 4000 emulating
synchronous DTE.  The diagram shows the relationship
between the generator clock, test pattern generator, receiver,
transmit and receive data, and clock leads.

The GENERATOR CLOCK category determines which
clock source is used during testing: internal (INTRNL),
inferface (INTF), or external {BNC). Refer to Section 4.5 for
additional information on setting the generator clock fre-
quency. Withthe GENERATOR CLOCK setto INTRNL, the
mainframe supplies the clock source from the internal genera-
tor ctock, which is used to generate the test pattern on Pin 2
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{Transmit Data), and supplies the external transmit clock on
Pin 24 (Transmit Clock, DTE source}. The DCE transmit
clock on Pin 15 (Transmit Clock, DCE source) is ignored
when the internal mainframe clock is used.

With the GENERATOR CLOCK set to INTF, the clock
on Pin I3 is used as the transmittiming source for transmitting
the test pattern on Pin 2. 1t also supplies the external transmit
clock on Pin 24. Typically, the DCE supplies transmiit timing
tothe DTE on Pin 13 and the DTE(FIREBERD) generates the
data (test pattern) from that clock and redistributes the timing
signal on Pin 24 to the DCE,  Setting the GENERATOR
CLOCK for INTF is the recommended selection when the
FIREBERD is emulating DTE.

With the GENERATOR CLOCK set to BNC, the main-
frame is supplied with the clock source through the GEN CLK
IN connector on the rear panel. The GEN CLK IN clock
funections the same as the internal generator clock.

The received data is clocked in on Pin 3 {Receive Data)y
with the receive clock from the DCE on Pin 17 (Receive
Clock) supplying the timing. Signal analysis is performed on
the received data and received clock signals. Refer to Section
4.12 for information concerning signal analysis results.

Any test pattern, except FOX and USERI-3 (Option
4006 is required for synchronous fransmissions), can be
selected through the PATTERN SETUP category to test the
DCE., Refer to Section 4.6 for additional information on test
patterns.

During DTE emulation, the Interface Status and Control
panet switches control RTS (Request To Send) and DTR
(Data Terminal Ready} by turning the feads off and on. The
status of RLSD (Receive Line Signal Detector), DSR (Data
Set Ready), and CTS (Clear To Send) is monitored and
displayed on the front panel.

5.3.5 Qperating as Synchronous DCE

To configure the mainframe for synchronous DCE op-
eration, select the INT232 (INT188) Interface menu from the
INTERFACE category, set the EMULATE menu to DCE, and
the TIMING menu to SYNC. An additional step is required
to sefect the timing source used to clock inthe transmitted data
(Pin 2). Connect the interface cable to the TO DTE connector
on the rear panel. Refer to Table 5-1 to verify connector pin
assignments. Figure 5-6illustrates a simplified block diagram
of the FIREBERD 4000 emulating synchronous DCE. The
diagram shows the relationship between the generator clock,
test pattern generator, receiver, transmit and receive data, and
clock leads.

5-8

The GENERATOR CLOCK category determines which
clock source is used during testing: internal (INTRNL). inter-
face (INTYF), or external (BNC). Refer 1o Section 4.5 for
additonal information on setting the generator clock frequency.
The generator clock is used to clock out the received data test
pattern on Pin 3 and generate the receive clock on Pin 17. The
interface RCY CLK SELECT menu determines which timing
lead is used to clock in the fransmisted data on Pin 2: TT
(Terminal Timing, Pin 24) or ST (Send Timing, Pin 15).

With the GENERATOR CLOCK setto INTRNL and the
RCV CLK SELECT menu set for TT, the mainframe supplies
the clock source from the mternal generator clock to generate
the test pattern on Pin 3 (Receive Data), the Receive Clock
{RC)onPin 17, and the ST clock on Pin 15. The TT clock on
Pin 24 is used to clock the transmitted data in on Pin 2 where
the mainfrume can analyze the clock and data signals (see
Section 4.12). When the RCV CLK SELECT menu s set for
ST, the transmitied data is clocked in on Pin 2 using the
internal clock gencrator as the timing source.

With the GENERATOR CLOCK set to INTF and the
RCV CLK SELECT menu set for TT, the DTE supplies the
clock source on Pin 24 to generate the test pattern on Pin 3
{Receive Data), the Receive Clock (RCYon Pin 17, and the ST
clock on Pin 15. The TT clock on Pin 24 is also used o clock
in the transmitted data on Pin 2 where the mainframe can
analyze the clock and data signals (sec Section 4.12).

With the GENERATOR CLOCK set to BNC, the main-
frame is supplied with the ¢lock source through the GEN CLK
IN connector on the rear panel. The GEN CLK IN clock
functions the same as the internal generator cloek,

Any test pajtern, except FOX and USER-3 (Option 4006 is
required for synchronous transmissions), can be selected
through the PATTERN SETUP category to test the DTE.
Refer 1o Section 4.6 for additional information on test pat-
terns.

During DCE emulation, the Interface Status and Control
panel switches control RLSD (Receive Line Signal Detector)
and DSR (Data Set Ready)} by turning the leads off and on. The
status of RTS (Request to Send) and DTR {Data Terminal
Ready} is monitored and displayed on the front panel.

5.3.6 QOperating as Asynchronous DTE/DCE

To configure the mainframe for asynchronous DTE/DCE
operation, select the INT232 (INT188) Interface menu from: the
INTERFACE category, set the EMULATE menu to DTE/
DCE, and the TIMING menu to ASYNC (see Figures 5-1
through 5-4). When ASYNC is selected, the menus for setting
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the number of data bits (5, 6, 7, or 8), parity (EVEN, QDD or
NONE). and stop bits (1. 1.5, 0r 2) are available by pressing the
SETUP SELECT switch (rightarrow). These parameters need
to match the parameters of the equipment being tested, In-
band flow coniro] (XON/XOFF) is selectable for both DTE
and DCE emulation (menu displayed after interface stop bit
menu}. RI and CTS lead control is available with DCE
emulation. Connect the interface cable to the rear panel TO
DCE/TODTE connecior. Referio Table 5-1 to verify connec-
LOT pin AS8IENIMENS.

The FIREBERD 4000 can emulate asynchronous DTE/
DCE through the internal RS-232-Cand M1L-188C Interfaces
and operate from 50 b/s to 20 kb/s. Set the GENERATOR
CLOCK to INTERNAL and select the appropriate clock
frequency to match the required data rate. Donotuse the INTF
or BNC selections when operating asynchronously. Refer to
Section 4.5 for additional information on setting the generator
clock frequency.

To sefect the desired test pattern, press the SETUP
CATEGORY switch 1o select the PATTERN category, then
press the appropriately labeled softkey. Press the MORE key
as required. The following patterns are valid in asynchronous
testing: MARK, SPACE, 1:1,63, 511, 2047, 251, FOX, and
USER1-3. If any other pattern is selected, ASYNC PAT-
TERN CONTENTION flashes in the ANALYSIS RESULTS
display. Refer to Section 4.6 for additional information on test
patterns.

During DCE emulation, the Interface Status and Control panel
switches control RLSD {Receive Line Signal Detector) and DSR
{Data Set Ready ) by tumning the leads off and on. The status of RTS
{RequesttoSendyand DTR (Data Terminal Ready) ismonitoredand
displayed on the front panel. During DTE emulation, the Interface
Status and Control panel switches controt RTS (Request To Send)
and DTR (Data Terminal Ready yby turning the leads offandon. The
status of RESD (Receive Line Signal Detector), DSR (Data Set
Ready), and CTS (Clear To Send) is monitored and displayed on the
front panel.

5.3.7 Operating in the Seli-Loop Mode

In DTE emuslation, the self-loop mode loops the TD lead (Pin
2)10 the RD fead (Pin 3) and the XTC lead (Pin 24) to the RC lead
(Pin 17}, Timing canbe provided by the DCE on Pin 15{GENERA-
TOR CLOCK setto INTF), the internal generator clock (GENERA-
TOR CLOCK set to INTRNL), or the rear panel GEN CLK IN
connection (GENERATOR CLOCK set to BNC).

In DCE emulation. the self-loop mode Joops the RD lead (Pin
3) to the TD lead (Pin 2) and the RC lead (Pin 17) to the XTC
lead (Pin 24). Timing can be provided by the internal
generator clock (GENERATOR CLOCK setto INTRNL) or
the rear panei GEN CLK IN connection (GENERATOR
CLOCK set to BNC). User connections do not have to be
discormected to perform the self-loop test.

5.3.8 Internal RS-232-C and MIL-188C Interface
Specifications

Refer to Section 8, Specifications, for the internal EIA
RS-232-Cand MIL-STD-188C Data Interface specifications.

5.3.9 Analysis Hesuits

Refer to Section 4.12 for information on displaying the
results categories and what results are displayed in each
category, Referto Appendix B foralistof analysis results that
apply tothe internal RS8-232-C and MIL- 188C Data Interfaces.
Definitions for the results are provided in Appendix C.

5.4 ISU 6000 INTERFACE SWITCHING UNIT

The [SU-6000 Interface Switching Unitis a rack-mount-
able unit that is capable of accommodating up to four data
interface modules. Installing four interface modules in an
ISU-6000 expunds the number of FIREBERD 4004 main-
frame interfaces from three {since one interface slot is re-
quired for the ISU connector) to six (or seven, if the optional
SLOT 2 is installed). Two ISU-6000s may be daisy chained
together, providing control over eight interfaces from one
interface slot. If the optional interface slot {Option 4001} is
installed, it is possible to daisy chain four ISU-6000s together
(using the two FIREBERD 4000 interface slots), providing a
maximum of 18 interfaces {16 external and 2 internal) for
control by one FIREBERD 4000 mainframe.

Any one of the four interfaces installed in the ISU-6000
can be placed under mainframe controi at a time, This
expands the flexibility of the FIREBERD 4000 mainframe
and eliminates the need for removing and installing interface
modules in Slot 1 and Slot 2 (if installed). Selection of the
desired interface is controlled from the FIREBERD 4000
INTERFACE category.
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5.4.1 FIREBERD 4000 and ISU-6000 Instaiiation
Procedures

Refer to the ISU-6000 Interface Switching Unit Operat-
ing Manual for the [SU-6000 installation options. The follow-
ing procedures apply specifically to installing three or four
ISU-6000s in a daisy chain configuration.

NOTE: When installing the ISU-6000, it is important o
remember that the Interface adaptor cable is only 3
feet (0.9m) long.

{1} Ensure that power {0 the FIREBERD 4000 main-
frame and the [SU-6000s is OFF before changing
interfaces or cable connections,

(2) Setthe UNTERM/TERM switch, located on the top
of the 1SU-6000, to the proper position,

When installing one [SU-6000 on a single cable
interface adaptor, set switch to the TERM position.

When installing one 1SU-6000 on a dual cable inter-
face adaptor, set the switch to TERM when con-
nected to the end cable connections and UNTERM
when connected to the middle cable connections.

When installing two ISU-6000s on a dual cable
interface adaptor, set the switch to TERM on the ISU
connected to the end cable connections and UN-
TERM on the ISU connected to the middie cable
connections.

(3} Install up to four interface modules in each 1SU-
6000, Make sure the interface panel is flush with the
ISU frame before turning the thumbscrews clock-
wise to secure the interface in the 1SU-6000.

(4) Connect the dual multipin connector to the ISU-
6000¢s) and then route the interface adaptor moduie
to the FIREBERD 4000 SLOT | or SLOT 2 (if
instatled).

NOTE: If more than 2 I1SU-6000s are being inter-
connected, repeat steps | through 4 for the
remaining ISU-6000s.

(5) Make sure the interface adaptor is properly mated
with the mainframe slot and secured by rotating the
two thumbscrews clockwise, until finger tight.

{6y Connect the power cords from the ISU-6000(s) and
the FIREBERD 4000 to a suitable AC power source.

(7y Turn the ISU-6000 and FIREBERD 4000 power
switches to the ON position,

5.4.2 Operating the FIREBERD 4000 with the
1SU-6000

The ISU-6000 serves to extend the FIREBERD 4000
interface handling capabilities by interconnecting as many as
16 additional interfaces with the FIREBERD. The following
steps describe the procedures for accessing and controfling the
ISU-6000 with the FIREBERD.

(1) With the power turned on to both the FIREBERD
4000 and ISU-6000(s), press the SETUP CATE-
GORY switch to select the INTERFACE category.
Verify that the interface selections are visible in the
SETUP panel display. The MORE key illuminates
if more than one ISU-6000 is instalied. The softkey
labels, ISUT, I5U2, ISU3, and ISU4, identify the
ISUs attached to the mainframe.

NOTE: When the ISUs are connected to SLOT 1,
the INTERFACE menu labels identify the
ISUs as ISUT and ISUZ. and when con-
nected to SLOT 2, the labels identify the
ISUs as ISU3 and ISU4.

(2} Press the corresponding softkey to select the desired
ISU-6000. When the desired ISU is selected, the
softkey labels identify the data interface modules
installed in the selected ISU. Press the MORE keyto
display and select the interface in the fourth ISU slot.

(3} Pressthe corresponding softkey to select the desired
interface. The selected interface label appears on the
top line of the SETUP dispiay.

NOTE: If the selected interface has a menu, press
the right SETUP SELECT switch to display
the first menu for that interface. If the
interface does not have a set-up menu, con-
figure the interface with the interface panet
switches.

(4) To select another ISU or interface slot, press the
HOME key te return to the home INTERFACE
menu and repeat the procedure.
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Table 5-2

FIREBERD 4000 Data Interfaces

Model#

Manual
Number

Menu/
Switch
Control

Interface
Label

Description

40380

40323

30608

30481

30678

40363

404035

40460

40540

30447A

MLi0522

ML 10422

MI.10898

ML10706

ML 10899

MEL.10633

ME11033

ML 10451

ML10552

ML 1034

MLITH035

ME10980

Switch

Switch

Menu

Menu

Menu

Menu

Menu

Switch

Switch

Menu

Menu

Switch

2.048M

G703

64G703

8MGT03

2MGT04

DSO

DSOA/B

DS1/D4

DS1/Fe

DS1/T1

DSI1C/2

CCITT G703 2048 kb/s Data interface - Meets CCITT Recommenda-
tion G.703 to test communications equipment operating at 2048 kb/s.

CCITT G703 64 kb/s Co-Directional Data Interface - Meets CCITT
Recommendation (3.703 to test co-directional communications equip-
ment operating at 64 kb/s,

CCITT(3.703 64 kb/s Data Interface - Meets CCITT Recommendation
G.703 to test either co-directional or contra-directional communica-
tions equipment operating at 64 kb/s.

CCITT G.703 8448 kb/s Data Interface - Meets CCITT Recommenda-
tion (3.703 to test communications equipment operating at 8448 kb/s.

CCITT G.704 2048 kb/s Data Interface - Meets CCI'TT Recommenda-
tions G.703 and G.704 to test communications equipment operating at
2048 kbys.

DDS DS/DSOA Data Interface - Meets Bellcore and AT&T reguire-
ments for testing Digital Data Service (DDS) equipment operating at
DS0 (64 kb/s) and DSOA (2.4, 4.8, 9.6, and 36 kb/s) data rates,.

DDS DSCA/DSOB Data Interface - Meets Bellcore und AT&T require-
ments for Digital Data Service (DDS) testing at 13S0 (64 kb/s), DSOA
(2.4,4.8,9.6,19.2, and 56 kb/s), and DSOB (2.4, 4.8, and 9.6 kb/s) data
rates over all DDS circuits.

DS/T1 {Unframed only) with APS Data Interface - Meets AT&T,
Belicore, and CCITT T1 1544 kb/s specifications to test unframed
DS1/T1 communications equipment. 1t can perform APS (avtomatic
protection switching) testing, and bipolar violation insertion.

DSI1/T1/D4 Data Interface - Meets AT&T, Bellcore, and CCITT
recommendations 1o test DS1/T1/D4 communications equipment op-
erating at 1544 kb/s.

DS1/Ti/D4/ESFE Data Interface - Meets AT&T, Bellcore, and CCITT
specifications for T1 (DS1) 1544 kb/s, and AT&T PUBS54016 specifi-
cations for extended superframe (ESF) circuits.

DS1/TI/D4/ESF/SLC-96 Data Interface - Meets AT&T, Bellcore,
CCITT specifications for Ti (DS1) 1344 kb/s, AT&T PUB54016
specifications for extended superframe, and AT&T specifications for
Subscriber Loop Carrier (SLC) circuits.

DS1C/DS2 Data Interface - Meets AT&T and Bellcore DSX-1C, DSX-
2or DS2H interface specifications to test data communications systems
operating at DS1C (3152 kb/s) and DS2 (6312 kb/s) data rates.
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Table 5-2

FIREBERD 4000 Pata Interfaces (Continued)

Model#

Manual
Number

Menw/
Switch
Controi

Interface
Label

Description

40204

40298

40226

40236

40232

40392

40200

40202

40182

ML11063

ML 11063

ML11037

MIL10511

ML11267

ML11036

ML 11039

MIL.10524

ML 11032

ML L1031

ML11038

Menu

Menu

Switch

Switch

Switch

Switch

Switch

Switch

Switch

Switch

Switch

INTI8S

INT232

LAB

MILBAL

MILUNB

RS-232

RS-232

RS-232

RS-449

V.35

WEC303

Internal MIHL-188C Data Interface - Meets MIL-STD-188C specifica-
tion for testing syachronous (up to 64 kb/s} and asynchronous {up to 20
kb/s) circuits. Interface is built into the mainframe,

Internal RS-232-C Data Interface - Meets EIA-RS-232-C specification
fortesting synchronous {(up to 64 kb/s) and asynchronoas {up to 20rkb/
s} circuits. Interface is built into the mainframe.

Lab (TTL) Data Interface - Tests a wide variety of data handling
devices, It provides BNC connections for received data and clock
inputs, transmit data and clock outputs, and an external ransmit clock
input operating from 50 Hz to 15 MHz. with bipolar or unipolar
balanced or unbalanced data. It can aiso confrol the clock and data
phasing and match a2 number of input and output impedances.

MIL188-114 Balanced Data Interface - Meets MIL-STD-188-114
bipolar balanced specification.

MIL188C/MIL188-1 14 Unbalanced Data Interface - Meets MIL-STD-
188-114 bipolar unbalanced and MIL-STD-188C specifications.

RS-232 Sync DTE/DCE Data Interface - Meets EIA R5-232-C and
CCITT Recommendation V.24 interface standards for testing synchro-
nous DTE and DCE.

RS-232 Sync/lsoch DTE Data Interface - Meets EIA RS-232-(7 and
CCITT Recommendation V.24/V .28 interface standards for testing
synchronous (up to 20 kb/s) and isochronous (up to 9.6 kb/s) circuits.

RS-232/V.24/MIL188C DTE/DCE Data Interface - Meets EIA RS-
232-C, MIL-STD-188C, and CCITT Recommendation V.24 interface
standards for testing asynchronous circuits,

RS-449 (422/423) DTE/DCE Data Interface - Meets EIA R5-449, EIA
RS8-422. and EIA RS-423 standards and CCHFTT Recommendations
V.i0and V.11, Three modes of operation are provided: R§-423/V.10
(unbalanced), RS-422/V .11 (balanced) terminated, and RS-422/V .11
{balanced) unterminated.

V.35/306 DTE/DCE Data Interface - Meets CCITT V.35 Recommen-
dation and AT&T PUB41304 for 306-type wideband data set and
PUB41450 for DDS data service unit (DSU) specifications.

WECO 303 Data Interface - Meets AT&T PUB41302 specifications
for testing 303-type wideband data stations.
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Table 5-2

FIREBERD 4000 Data Interfaces (Continued)

Menu/
Manual Switch Interface

Model# Number Control f.abel Description

41131 MLI1319 Menu DDS DDS LOCAL LOOP Interface- Meets requirements for testing DDS
equipment connections to the local foop. Analysis at 2.4 1o 56 kb/s with
secondary channel catpability.

41400 ML 11623 Menu RS-449/ | RS$-449/MIL Data Interface - Meets E1A RS-449/RS-530/R5-422/RS-
MIL 423, MIL-STD-88-114,and MIL-STD-188C specifications. }t
can be configured as either a DTE or DCE device through the interface
set-up menu and without a crossover cable.

41449 ML 11668 Menu TI/FT1 FRACTIONAL T1 Interface - Tests fuli T1, fractional T} (N x 64 or

N x 56 configuous or non-contigeous), or voice circuits, DSO Drop &
Insert.
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SECTIONG6
PRINTER OPERATION

6.1 INTRODUCTION

This section describes how the FIREBERD 4000 can
print a variety of printouts using the TTC PR-45 thermal
printer, an R8-232-C compatible serial printer, or an [EEE-
488 compatible printer. The set-up and operation of the
mainframe, PR-45 printer, and the RS-232 Printer/Controller
Interface and optional IEEE-488 Interface for printer opera-
tion are discussed in this section.

The FIREBERID 4000 can generate printouts of analysis
results, current mainframe switch and menu settings, and
status messages. The analysis results printouts can be initi-
ated: (1) by setting a time interval {e.g., every 15 minutes); (2)
in response to a specific error result {e.g., BIT ERRS); or (3)
ondemand (press PRINTER Control pane] RESULTS switchj.
The configuration of the mainframe switch and menu settings
can only be printed on demand (press PRINTER Control
panel CONTROLS switch). Reportable status messages can
be turned on and off through a menu selection (e.g., PAT
SYNC ACQUIRED). All printouts are time stamped to
provide a historical record of the test. The printout formats,
printer set-up, and interface configurations are conirofled
from the AUXILIARY SETUP category. Printer control is
provided through the PRINTER Control panel.

When configuring a printer with the FIREBERD 4000
consider the following conditions:

®  Ifthe IEEE-488 Printer/Controller Interface is used
and set for Talk-Only mode, all printouts go to the
IEEE-488 Interface.

®  If the RS-232 Printer/Controtler Interface is used
and no remote controt device is installed or on-line,
all printouts go to the RS-232 Printer/Controller
Interface.

6.2 COMPATIBLE PRINTERS

The FIREBERD 4000 can drive the TTC PR-45 thermal
printer through the front panel printer connector. With the
standard RS-232 Printer/Controller Interface, the FIREBERD
4000 can operate with the TTC PR-40, PR-40A, PR-85, PR-
2000 or most serial EIA RS-232-C compatible printers.
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IEEE-488 compatible printers can also be used when the
optional IEEE-488 Remote Control/Printer Interface (Option
4002} ts mstalled.

6.3 FIREBERD PRINTER CONTROL PANEL

The FIREBERD PRINTER control switches control the
occurrence of a printout. The controf panef has three pushbut-
ton switches: Print Event, RESULTS, and CONTROLS.
Printouts are initiated by pressing the PRINTER Control panel
RESULTS or CONTROLS switch or upon the occurrence of
one of the print events enabled by the Print Event switch. The
format and items listed in results and controls printouts are
controlled through the AUXILIARY SETUP category RE-
SULT PRINT and PRINTER menus.

6.3.1 PRINTER Print Event Swiich

The Print Event switch turns the mainframe printer out-
put on and off and selects when a test results printout occurs:

e 15 MIN - Prints test results every 15 minutes. When
the 15 MIN print event is selected, the results print-
outs are identified by the header 15 MIN PRINT.

# 1 HR - Prints test results every hour. Whenthe | HR
print event is selected, the results printouts are iden-
titied by the header | HOUR PRINT.

e ERROR - Prints test results when any of the {ollow-
ing errors oceur: biterrors, block errors, BPV errors,
code errors, frame errors, frame alignment signal
errors, CRC errors, and pattern slips. When the
ERROR print event is selected, the resuits printouts
are identified by the header ERROR PRINT. An
error printout is penerated every & hours regardiess of
any errors counted.

¢ AUXSETUP - Prints test resufts according to the set-
up of the Auxiliary Print Event mena,

©  OFF-Turns off the automatic results printouts and
the status message printouts (see Section 6.4.3).
The manual printouts (pressing RESULTS or CON-
TROLS swirch) are still avatlable.
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6.3.2 PRINTER RESULTS Switch

The RESULTS switch can be pressed at any time to
generate a current test results printout. When the RESULTS
switch is pressed, the results printouts are identified by the
header MANUALPRINT. Referio Section 6.4.2 for informa-
tion on the results printouts format and contents.

6.3.3 PRINTER CONTROLS Swiich

The CONTROLS switch can be pressed at any time to
generate a controls printout of the current mainframe front
panel and interface switch and menu configurations. The
mainframe controls printout lists the current state of all
FIREBERD mainframe controls, switches, and menus. When
applicable, the states of the interface controls are also listed.
The printout provides enough information to reconfigure the
mainframe for a specific test set-up. The controls printout
includes the condition and/or position of the PATTERN
menu, ERROR INSERT,.SELFLOOP. and DISPLAY HOLD
switches, the GENERATOR CLOCK source and frequency
(as required), the SETUP program being used (selected from
RECALL/STORE menu), the AUXILIARY SETUP menus,
the selected interface, and interface configuration. Figure
6-1 shows the CONTROLS printout of the mainframe withall
menus and switches set to their default settings.

CONTROLS PRINT 07:4%:42 01 FEB 90
PATTERN 2 15-1 ERRCR INSERT CFF
SELF LOOP ON  GEN CLOCK  INTRNL
INT FRQ £4.0 kHz DISPLAY HOLD OFF
SETUP PROGRAM NC. O
AUXILIARY SETUP
FLOW TR/DTR OFF FLOW DM/DSR OFF
FLOW RS/RTS OFF  FLOW C3/CTS  OFF
FLOW RR/RLSD OFF  SYN LOS ACT HALT
SYN LOS THR  NORMAL  USER SYN THR 10
BLOCK LENGTH PATT PRINT FMTSTANDARD
STATUS PRINTS OFF PRINT EVENT HSTGRM
HST SAMPLES &0 HST PERIOD 1DAY
HST FORMAT GRAPH HST1 AUTO DEG MIN
HST2 AUTO GERR SEC  HST3 AUTO SES
INTERFACE INTERNAT, R5-232
EMULATE DTE  TIMING SYN
DTR OFFRTS  OFF

Figure 6-1

Mainframe Conirols Printout
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When storing front panel configurations in the RECALL/
STORE SETUP category, it is recommended that a controls
printout be printed for a permanent record of the confligura-
tion. To make a record of the stored configuration: configure
the mainframe and interface, STORE the configuration in the
RECALL/STORE SETUP category. RECALL the stored
configuration, then press the CONTROLS switch to print the
configuration. The SETUP PROGRAM NO. line in the
controls printoutidentifies the recalled configuration by number
(0 to 9).

6.4 AUXILIARY SETUP PRINTER MENUS

The printer menus in the AUXILIARY SETUP category
establish printer output requirements. printout formats, and
interface configurations.

6.4.1 Auxiliary Print Event Menu

The Auxiliary Print Event menu (AUX PRINT EVENT:
ERROR/TIMED/HSTGRM) expands the capabilities of the
PRINTER controf panelby allowing variable TIMED, ERROR,
or HISTOGRAM resuits printouts. The menu selection is
activated through the PRINTER control panel by selecting the
AUX SETUP function. Referto Section 4.9.1 for instructions
on operating the Auxiliary Print Event menu,

The Auxilizgry Timed Print Event menuexpands the fixed
print event periods on the PRINTER Control panel by altow-
ing results printouts to be generated at intervals from | minute
(00:01) 10 99 hours and 59 minutes {99:59). The timed results
printouss are identified by the header AUX TIMED PRINT.

The Auxiliary Error Print Event menu allows printouts to
be generated when specific errors occur. Each time the
selected error occurs, a results printout is generated with the
header AUX ERROR PRINT, the errors that caused the
printout, the date and time when it occurred, and the results
that apply to the test as shown in Figure 6-2,

AUX ERRCOR PRINT
BLOCK ERROR

BIT ERROR
11:41:37 18 AUG 89

BIT DRRS 2075 RVG BER 2.34E-04
PAT SLIF { BLK ERRS 63
BLOCKS 270 AVG BLER 2.3 E-01
PAT LOSS 0 PATL SEC 0
ERR & 33 %EFS 70.80%
TEST SEC 113 ELAP S3EC 114
GEN FREQ 64000.0 RCV FREQ 64000.0
DELAY SELF LOOP ON

IF INTERNWAL RS5-232

Figure 6-2
Standard Results Printout
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The Auxiliary Histogram Print Event menu allows histo-
gram analysis to be generated that display how selected results
change with time. The collected data can then be displayed in
either a graph or a listing format. Simultancous histograms
may be created for upto 3 results with each histogram printout
containing up to 60 sampies of the selecied result. The
histogram printout can be generated manually, automatically,
or upon a power ON after a power fail.

Automatic Histogram Prinfout

To automatically generate histogram printouts when the
specified number of samples have accumulated, set the AUX
PRINT EVENT to HSTGRM and set the PRINTER controf
panel to AUX SETUP. If those conditions are met, all three
histograms will print in the desired format each time the
specified number of samples have accumulated. The time
displayed on an automatic printout reflects the time the
histogram analysis began accumulating the displayed results.
See Figure 6-3.

50K

e B ==

START TIME: 14248025
DATE: 11/1589

Figure §-3
Automatic Histogram Printout

Manual Histogram Printout

The user may initiate a manual printout of a selected
histogram through the use of the PRINT softkey located on the
Auxiliary Histogram Print Event menu. To generate a manual
print, display the selected histogram HSTGRM# on the menu
status line and press the PRINT softkey. A manual print
consists of the most recent (up to 60) samples collected. The
time displayed on a manual printout reflects the time that the
printout was initiated. A marker on the horizontal axis of the
graph indicates the position of the tast sample. Generating a
manual print does not affect the test. See Figure 6-4.
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PRINT TIME: 14:54:07
MIE: !

Figure 6-4
Manual Histogram Printout

Power Fail Histogram Printout

To automatically generate histogram printouts upon a
power ON after a power fail, the AUX PRINT EVENT must
be set to HSTGRM and the PRINTER control panel must be
set to AUX SETUP. The time displayed on an Power Fail
printout reflects the time the histogram analysis began accu-
mulating the displayed results. A marker on the horizontal
axis of the graph indicates the position of the last sample.
Generating a Power Fail printout restarts the histogram analy-
sts. See Figure 6-3.

SIART THE: 22.05:33
DATE: D2/15/90

Figure 6-5
Power Faii Histogram Printout
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Each histogram printout (GRAPH or LIST) contains the
following information:

«  The date and time. The displayed date and time are
dependent on how the printout was generated.

+  An “S” marks sample periods which contain sync
transitions. A sync transition occurs when pattern
sync is lost and then regained by the FIREBERD
4000,

» A “G” marks sample periods which contain G.821
transitions between available and unavailable time.
For more information see Appendix F.

«  #” js displayed when the test has begun but the
selected result has not occurred.

+  NOSAMPLES READY displays when amanual print
occurs before the sample interval is compiete.

+  One or more resuits out of range is printed when
the total result sample exceeds the selected SCALE
value.

The HISTOGRAM GRAPH printout shown in Figure 6-6
contains the result sampled on the vertical axis and the sample
period on the horizontal axis. To generate the graph on a
printer other than the PR-45 Thermal Printer, configure the
selected printer in an Epson-compatible bit mapped graphics
mode with the printer communications link supposting an 8 bit
data transfer. For 80 column printers, set the printer width to
80. For the PR-43 printer, set the printer width to 40.

—F -~ T

T o= =™

Figure 6-6
Histogram Graph Priniout

The HISTOGRAM LIST shown in Figure 6-7 provides the
sample period at the top of the list block and the sample
number and result sampled head each of the data columns.
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Figure 6-7
Histogram List Printout

6.4.2 Resuits Printout Content Menu

The Results Printout Content menu (RESULT PRINT:
SUMM/STD/LONG) determines the content of the analysis
results printout. The results printouts can be printed in three
different formats: summary {(SUMM). standard (8TD), or long
(LONG). The formats are selected through the Auxiliary
RESULT PRINT: SUMM/STD/LONG menu. Refer to Section
4.9 8 for instructions on operating the Results Printout Con-
tent menu. The following printouts were printed using the
internal RS-232-C Interface in SELF LLOOP.

Summary Results Printout

The SUMM printout shown in Figure 6-8 contains the
following results:

s Date and time, selected interface, TEST SEC, ELAP
SEC, GEN FREQ, RCV FREQ, and SELF LOOP
status. These always appear in the Summary print-
out,

«  Hrror counts (e.g., BIT ERRS) and their error ratios
(e.g., BER) and averages (e.g., AVG BER} are
printed when the results do not equal 0. These results
appear in the printout as they apply to the interface.
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e Theerrored and unerrored seconds results are printed MANUAL PRINT 11:43:22 18 RUG 83
when an abnormal count occurs{e.g., ERRSEC does BIT ERRS 1599 BVG BER 1.67E~04
notequat 0, G EFS does notequal AVL SEC). These BER 1.00E-03 PAT SLIP O
results appear in the printout as they apply to the BLK ERRES 48  BLOCKS 282
interface, AVG BLER 1.6 E-01 PAT LOSS 0

PATI. SEC  ERR SEC 25
EFS 83.24% TEST SEC 149
MANUAL PRINT 11:43:22 18 ARUG 89 ELAP S5EC 150 GEN FREQ - £4000.0
BIT ERES 2087  AVG BER 2.B6E~04 ROY FREQ £4000.0 DELAY >3999 msa
BER 1.60E~03 BLE ERES 65 AVL SEC 149 UNA SEBC G
BLOCKS 222 AVG BLER 2.9 E-01 AV SBEC 100.00%  DEG MIN : O
ERR SEC 33 REFS TG.80% SDEG MIN 0.00% G EFS 124
TEST SEC 113 ELAP SEC 1i4 GERR SEC 25 G %EFS B3.42%
GEN FREQ 64000.0 RCV FREQ 64000.0 SES O 35ES 0.00%
G EFS 80 GERR SEC 33 EMULATE DTE  RL:D ON
G %EFS 74.80%  SELF LOOF ON DER ON  C7TS O
IF INTERNAL RS-232 ET5 OGN DTF OM
SELF LOOGP ON IF INTERNAL RS-2372
Figure 6-8
Summary Results Printout Figure 6-10
Long Results Printout
Standard Resulis Priniout Overflowed Results
The STD printout shown in Figure 6-9 contains resulis Overflowed results are flagged with one asterisk. Figure
that are applicable to the sclected interface like average error 6-11 shows an example of aresults printout with the BLOCKS
rates (c.g., AVG BER) and result counters (e.g., BLOCKS, results labeled with a single asterisk indicating it has over-
PATSLIP, GEN FREQ). Error rate results (e.g., BER, CER, flowed .
and BPV Rate) caiculated during the mainframe test interval
are not listed in the STD printout, MANUAL PRINT 18:31:51 1e RAUG 89
BIT ERRS Th6673  AVG BER 4,98E-01
MANUAL PRINT 11:41:37 18 AUG 89 BER 5.008-01 PAT SLIFP 59
BIT ERRS 2075 AVG BER 2.34E~04 BLK ERRS G BLOCKS *15151
PAT SLIP 4] BLK ERRS 63 AVG BLER 1.00E-00 PAT LOSS 36
BLOCKE 270 AVG BLER 2.3 E-01 PATL SEC 23  ERR SEC 21
PAT LOSS G PATL SEC 0 SEFS 0.060% TEST SEC 23
ERR SEC 33 SEFS T5.80% ELAP BEC 23 GEN FREQ 54000
TEST SEC 113 nLAP S5SEC 114 RCV FREQ 54000 AVI SEC 0
GEN FREQ 64000.0 RCV FRE(Q 64000.0 UNA SEC 23 BAVI SEC 0.00%
DELAY SELEF LOOE ON GERR SEC 0 SES G
IF INTERNAL RS-237 SES SELF LOCP OFF
IF INTERNAL RS-23727
Figure 6-8
Standard Results Printout Figure 6-11
Overflowed Resulis Printout
Long Results Printout
6.4.3 Staius Message Printout Menu
The LONG printout shown in Figure 6-10 contains all .
the results (includes (.82 1 results, if option installed) that are The Status Message Printout menu (STATUS PRINT: ON/
applicable to the selected interface and the Interface Status OFF) controls status message printouts. The status messages are
and Control panel LED and switch status. generated when spectfic conditions occur such as PATTERN
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SYNC LOSS, FRAME SYNC LOSS, PAT SYNC AC-
QUIRED. etc. The status message printouts are time stamped

each time they occur. The status messages can be printedonly -

when the printer is turned on through the PRINTER control
panel. Status printouts are not printed when the PRINTER
Contro} panel print event switch is set to OFF. Refer to
Section 4.9.9 for instructions on operating the Status Message
Printout menu.

6.4.4 Printer Printout Format Menu

The Printer Printout Format menu (PRINTER: WIDTH/
SPEED/TERM) sets up the printout format. The printer output
format WIDTH can be set for 20, 40. or 80 columns wide. The
40-column format is two sets of 20 columas each and the 30-
column format is four sets of 20 columns each. The SPEED
selection, FAST and SLOW, controls the end-of-line delay
transmitted with each line. When FAST is selected. the
mainframe sends the data without inter-line delays, When
SLOW is selected, the mainframe sends the data with & one-
haif second delay between lines. Use FAST on all TTC
printers, except the PR2000. SLOW is required for the TTC
PR2000. The TERM selection determines the printer line
terminator sent by the mainframe as it sends each line to the
printer. CRLF (carriage returnfiinefeed). CR, and LF are
available as required. Referto Section 4.9.10 for instructions
on operating the Printer Printout Format menu. This menu
contrels printouts going to either RS-232-C or {EEE-488
pririers.

6.4.5 BS232 Printer/Conirgclier Interface Menu

The RS$232 Printer/Controlier Interface menu (RS232:
9600, 8, NONE) sets up the RS232 Printer/Controtler Interface
connector data rate and format for remote control or printer
operation. Refer to Section 4.9.11 for instructions on operat-
ing the RS5232 Printer/Controller Interface menu. Refer 10
Section 6.6 for additional information on the FIREBERD
4000 printer interfaces. Refer to Section 7, Remote Opera-
tion, for specific information on remote control, set-up, and
operation.

6.4.6 IEEE-488 Interface Menu

The IEEE-488 Interface menu (IEEE488: XX, SRQ: OFF/
ON) only appears when the optional 1EEE-488 Interface is
installed. The interface provides Talk-Only (printer opera-
tion) and Addressable (remote control) operating modes. The
display indicates the operating mode (TO or an address) and
whether service request (SRQ) signals are generated when
data is available. The operating mode is controlled through
the IEEE-488Interface DIP switch and the SRQ generation is

selected through the IEEFR4RE menu. Refer to Section 4.9.12
for instructions on operating the Optional IEEE-488 [nterface
menu. Refer to Section 6.7 for additional information on the
FIREBERD 4000 printer interfaces. Refer to Section 7,
Remote Operation, for specific information on remote controi
set-up and operagon.

6.5 OPERATING WITH THE PR-45 THERMAL
PRINTER

The PR-45 thermal printer replaces the front panel cover
on the standard FIREBERD 4000 (plastic case). The printer
is mounted on the mainframe front panel with the hinge on the
hottom front edge of the unit. When the FIREBERD is not in
use the PR-45 can be closed, acting as the cover for the front
panel, The power, data, and control leads are supplied through
the front panel printer connector on the lower left side of the
front panel (see Figure 3-1}

The PR-45 printer is a thermal dot-matrix printer that
provides 40-column printouts. The data input for the printer
is serial. asynchronous data, at 9600 b/s with a character
format of | start bit, § data bits. no parity, and 2 stop bits,

NOTE: Do not operate the PR-45 when the cover is closed.

6.5.1 Printer Controls and Indicators

The PR-45 ON LINE and PAPER FEED pushbutton
switches are the only controls on the printer. The ON LINE
switch iHuminates (green LED inside switch) when the printer
ts on line (ready to print}. Press the ON LINE switch to take
the printer on and off line. Pressing the PAPER FEED switch
advances the paper when the printer is off fine (ON LINE
switch not itluminated).

6.5.2 PR-45 Printer Connecior

The PR-45 printer connector is located on the lower left
corner of the {ront panel. The connector is an 8-pin RS-232-
Cserial port that supplies power, control, and data leads to the
PR-45 printer. This connector 1s connected in parallel with the
RS-232 Printer/Controlier Interface, Ifthe PR-43and RS-232
Printer/Controller Interface are both used at the same time,
their interface configurations should match. The output data
format is controlled through the Auxiliary RS5232 and
PRINTER menus {(R$232: 9640, 8, NONE and PRINTER: 40,
FAST, CRLF).
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6.5.3 Set-up and Operation

To set up the FIREBERD 4000 to print analysis results
and controls printouts with the PR-45 thermal printer, perform
the following procedure. This procedure assumes that the
mainframe is already configured for the test.

(1) Ifthe printerisnot connectedtothe FIREBERD, turn
the mainframe power OFF and plug the PR-45 con-
nector into the FIREBERD 4000 printer connector
located below the SELF LOOP switch.

(2) Press the POWER switch to apply power to the

FIREBERD 4000. When power is first applied to the

printer the ON LINE switch illuminates, then goes off.

(3) Press the ON LINE switch to place the printer on

line. This also iHuminates the green LED inside the

switch.

Press the SETUP CATEGORY switch to illuminate
the AUXILIARY category LED.

Press the left arrow on the SETUP SELECT switch
several times until the Auxiliary menu PRINTER: 40,
FAST, CRLF appears. These settings are the defaults
forthe PR-45, Hthey donotappear, press the WIDTH
softkey 1o select 40, the SPEED softkey to select
FAST, and the TERM softkey to select CRLF.

(6) Pressthe right arrow on the SETUP SELECT switch
once to select the Auxiliary menu R8-232: 9600, 8,
NONE These settings are the defauits for the PR-45.
H they do not appear, press the MORE key until the
following softkey selections appear: PR45 PRAOA
PR2000 Press the PR45 softkey.

The FIREBERD 4000 is now contigused for operation
with the PR-45 printer. To test the printer, press the PRINTER
control panel CONTROLS switch to generate a printout of the
current FIREBERD switch and menu settings. If the printout
is garbled, verify the Auxiliary RS232 menu settings.

If another printer is used, other than the PR-45, refer to
Appendix G for a list of common default values for TTC-
suppported printers.

To print current test resufts, press the PRINTER
RESHLTS switch, To print test results on a particular occur-
rence, press the Printer Event switch on the PRINTER control
panel to select one of the following events: 15 MIN, 1 HR,
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ERROR. or AUX SETUP. Refer to Section 6.3 for additional
information on the PRINTER Control panel.

6.5.4 Loading the Printer Paper

When the printer is out of paper, the PAPER FEED
switch illuminates (red LED inside switch). A 4-3/8" wide
rotl of thermal paper fits inside the printer paper tray. The roll
cannot exceed 1-3/4” in outside diameter and 7/16" in inside
chameter to accept the paper retaining rod. Perform the
following procedure to load a new roll of paper.

(H

Pullany remaining paper out of the printer paper slot.
(2) Gently lift the plastic paper tray cover off the printer
from the cover extracior.

{3} Pullthe empty paper tube and retaining rod out of the
paper tray. Slide the retaining rod out of the empty
paper tube.

(4) Slide the retaining rod into the new rofl of paper and
remove the tape fromthe end of the paper. Make sure
the end of the paper has a clean square cut.

(5} Position the roll of paper over the paper tray with the
end of the paper coming from under the rofl. When
the roll is placed in the tray, the end of the paper
should be at the front of the tray with the shiny side
of the paper facing out and the end of the paper
pointed at the mainframe front panel.

(6) Place the roll of paper (with the retaining rod in
place} into the printer paper tray. Press down oneach
end of the roll until the retaining rod snaps into the
notches on each side of the paper tray.

(7) Unrollabout 3 inches of paper and loop the end of the
paper toward the front of the printer. The duil side of
the paper should be facing up.

(8) Look downinside the frontedge of the paper tray and
locate the paper feed siot located about 3/4" from the
top of the printer cover.

{9 Slide the end of the paper into the slot and press the
PAPER FEED switch several times unti the paper is
protruding through the paper slot in the top of the
printer.

Refer to Section 9 to order additional rolls of paper from TTC,
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6.6 OPERATING WITH RS-232 COMPATIBLE
PRINTERS

6.6.1 Printexs

This section covers the operation of the FIREBERD
4000 with TTC printers and mostother commercially available
serial RS-232-C compatible printers.

6.6.2 RS-232 Printer/Controiler interface
Connection

The standard RS-232 Printer/Controller Interface is lo-
cated on the lower right corner of the rear panel. The interface
ts configured as DCE, which allows any serial ASCI compat-
ible printer (DTE) to be connected to the FIREBERD. The
interface connection is an E1A RS-232-C, 25-pin, D-type
female connector. Refer to Table 6-1 for connector pin
assignments. This connector is wired in parallel with the
PR-45 front panel printer connector (only on plastic main-
frames). If the PR-45 printer and RS8-232 Printer/Controller
Interface are used at the same time, their interface configura-
tions should match. It should be noted that the DTR iead (Pin
20) must be set HIGH by the connected printer before the
FIREBERD can send any printer data.

All communications through the interface are asynchro-
nous using the standard ASCII character format. The inger-
face can operate at baud rates of 300, 1200, 2400, 4800, or
9600 baud. The number of data bits can be either 7 or 8, The
parity can be odd, even, or none. The baud rate, data bits, and
parity are controlled through the Auxitiary RS232 menu. The
line terminator transmitted froin the FIREBERD can be set for
acarriage return (CR), linefeed (L.F), orboth CRand LF. The
line terminator is controtled through the Auxiliary PRINTER
menu. Refer to Section 6.4 for information on the AUXIL-
[ARY SETUP category printer menus.

6.6.3 Set-up and Operation

To set up the FIREBERD 4000 to print analysis results
and controls printouts with RS5-232 compatible printers,
perform the following procedure. This procedure assumes
that the mainframe is already configured for the test being
carried out.

{1} Ifthe printeris notconnected to the FIREBERD, tumn
the mainframe power OFF and connect the printer
cable to the RS-232 Printer/Controller Interface
connector. A standard serial printer cable with the
leads described in Table 6-1 should be used.

Table 6-1
AS-232 Prirter/Controller Interface Connector Pin Assignments

Pin Designations

No. EIA cCcIT Signal Description Commentrs

] AA — Protective Ground Connected to chassis ground.

2 BA 03 Transmit Data (TD) Data transmitted to the FIREBERD (from printer).

3 BB 104 Receive Data (RD} Data received from the FIREBERD (to printer).

5 CB 106 Ciear 1o Send (CTS) Output HIGH when the FIREBERD is ready to
receive.

6 cC 107 Data Set Ready (DSR) Qutput HIGH when the FIREBERD s on.

7 AB 102 Signal Ground Connected to signal ground.

3 CF 109 Receive Line Signal Detector (RLSD) Output HIGH when the FIREBERD is on.

20 CD 108/2 Data Terminal Ready (DTR) Input must be HIGH before the FIREBERD can
send data .
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Check the printer operating manual for the following
information: baud rate, number of data bits, parity,
number of stop bits, and the control leads used.
Configure the printer to match the FIREBERD Aux-
iHary menu set-up.

(3) Press the POWER switches to apply power to the
FIREBERD 4000 and the printer.

(4) If necessary, press the printer ON LINE switch to
place it on line.

{5) Onthe FIREBERD, press the SETUP CATEGORY
switchtoilluminate the AUXILIARY category LED.

Press the left SETUP SELECT switch arrow re-
peatedly until the Auxiliary PRINTER menu ap-
pears, Press the WIDTH softkey to set the column
width (20, 40, or 80). Press the SPEED softkey to
select FAST, Press the TERM softkey to select the
line terminator (CR, LF, or CRLF}. Configure the

FIREBERD to match the printer set-up.

(6)

Press the right SETUP SELECT arrow switch once
to select the Auxiliary RS-232 menu.

(7)

If one of the TTC printers is used, press the MORE key
until the printer softkey labels appear: PR4S, PR40A, PR2000,
PR40, or PRB5. Press the appropriate softkey to automati-
cally configure the interface for the corresponding printer,

If a different printer is used, press the BAUD softkey fo
select the baud rate (300, 1200, 2400, 4800, or 9600). Press
the DATA softkey toselect the data bits used (7 or 8). Pressthe
PAR softkey to select the parity (odd, even, or none}. Config-
ure the FIREBERD to match the printer set-up.

The FIREBERD 4000 is now configured for operation
with the printer.  To test the printer, press the PRINTER
CONTROLS switch to generate a printout of the current
FIREBERD switch and menu settings. If the printout is
garbled, verify that the Auxiliary RS232 menu settings are
correct for the printer being used.

To print current test results, press the PRINTER RE-
SULTS switch. To print test results on a particular occur-
rence, press the Print Event switch on the PRINTER control
panel to select one of the following events: 15MIN, 1 HA,
ERROR, or AUX SETUP Refer to Section 6.3 for additional
information on the PRINTER Control panel.
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6.7 OPERATING WITH IEEE-488
COMPAY IBLE PRINTERS

With the optional TEEE-488 Remote Control/Printet

Imterface instailed, the FIREBERD can send data to a printer
with an IEEE-488 Interface.

6.7.1 I[EEE-488 Remote Control/Printer Interface

The optional IEEE-488 Remote Control/Printer lnter-
face (Option 4002) complies with the TEEE Standard Digita
Interface for Programmable Instrumentation (IEEE Std 488.1-
1987). The interface offers both Talk-Only and Addressable
modes. The Talk-Only mode is used to connect the FIRE:
BERD to an IEEE-488 compatible listen-only printer. The
Talk-Only mode is discussed in this section and the Address-
able mode 1s discussed in Section 7, Remote Control.

Controls and Indicators

The interface module has an 8-segment DIP switch anc
an JEEE-488 compatible female connector. The DIP switct
isused toselect the interface mode (Talk-Only or Addressable
and the unit address when operuting in the Addressable mode
The DIP switch positions are indicated in Figure 6-12.

Address
l
O |SWISW2ESW3|SW4 | SW5 | SWo | SWT |SWE
* * ton 16 8 4 2 |

*Not used. (|=UP=0N, 0=DOWN=0FF)

Figure 6-12
IEEE-488 Interface DIP Switch
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SW 3 (labeled ton) controls the operating mode of the
interface. In the UP position, the Talk-Only mode is enabled.
In the DOWN position, Talk-Only mode is disabled and the
Addressable mode is enabled. SW4 through SWE are used 1o
set the unit address in the Addressable mode (see Section 7).

NOTE: WHEN THE IEEE-488 INTERFACE IS SET FOR
TALK-ONLY MODE, ALL PRINTOUTS ARE
SENTTOTHEIEEE-488 PRINTER. NOTTOTHE
RS-232 PRINTER/CONTROLLER INTERFACE
OR TO THE PR-45 PRINTER.

The following IEEE-488 Interface capabilities apply to
the optional TTC IEEE-488 Interface. These capabilities are
listed on the interface panel as follows:

SH1  Full Source Handshake

AHI  Full Acceptor Handshake

SR1  Fuli Service Request Capability

RLI Complete Remote/Local Capability

PPO  No Parallel Poll Capability

DC1 Full Bevice Clear Capability

Co No Controller Capability

15 Complete Talker Capability

L4 Complete Listener Capability without Listen Only
Mode

E2 Three-state Drivers

installing the IEEE-488 interface

ThelEEE-488 Interface is installed in the small slot on
the rear panel of the FIREBERD 4004, To instail the modute,
remove the blank plate, slide the module into the slot, firmly
press the module connector into the mainframe slotconnector,
and secure it with the two screws that held the blank plate in
place. If the interface is removed, the blank plate must be
replaced. To configure the interface to send data to a fisten-
only mode printer, set the DIP switch. SW3,10 TALK ONLY
mode (UP position).

WARNING: Turn power OFF to the FIREBERD 4000 before
instailing the [EEE-488 Interface.

When the FIREBERD power is turned ON for the first
time, the FIREBERD tests for the IEEE-488 option, reads the
interface switch positions, and clears NOVRAM.

NOTE: The mainframe menu and switch configurations must
be reconfigured after the IEEE-488 optionis installed.

With the interface in the Talk-Only mode, the IEEE-488
printer becomes the default printer. When the [EEE-488
Interface is set for Talk-Only mode, all printer data is transmit-
ted to the TEEE-488 printer. The PR-435 and RS-232 Printer/

Controller Interfaces are disabled, The IEEE-488 printer
must be set in the listen-only mode when connected to the
FIREBERD. Setthe Auxiliary PRINTER menu parametersto
match the printer requirements. The Auxiliary IEEE488
menu indicates the interface operating mode with TO dis-
played on the top line of the menu. SRQ is not required in TO
mode.

6.7.2 Set-up and Operation

To set up the FIREBERD 4000 to print analysis results
and controls printouts with TEEE-488 compatible printers,
perform the following procedure. This procedure assumes
that the mamframe is already configured for the test being
carried out.

(1) Ifthe printeris notconnected to the FIREBERD, turn
the mainframe power OFF and connect the printer
cable to the IEEE-488 Interface connector.

(2) Check the printer operating manual for IEEE-488
operation, Configure the printer to match the FIRE-
BERD set-up.

(3} Go tothe IEEE-488 Interface on the rear panel.

{4y Set SW3 UIP (1) to place the interface in the Talk-
Only mode.

(53 Turn the FIREBERD 4000 power ON and go to the
frong panel.

(6) Pressthe SETUPCATEGORY switchand selectthe
AUXILIARY category.

{7y Press the SETUP SELECT switch and locate the
Auxiliary IEEE 488 Interface menu. TO(Tatk Only)
appeurs tn the display,

(8) Pressthe left SETUP SELECT arrow switch severa]
times until the Auxiliary PRINTER menu appears.
Press the WIDTH softkey to set the column width (26,
40, or 80). Press the SPEED softkey to select FAST.
Press the TERM softkey 1o select the line terminafor
(CR. LF. or CRLF). Configure the FIREBERD to
match the printer set-up.

(%) If necessary, press the printer ON LINE switch to
place it on line.

The FIREBERD 4000 is now configured for operation
with the IEEE-488 printer. To test the printer, press the
PRINTER control panel CONTROLS switch to generate a
printout of the current FIREBERD switch and menu settings.
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To print current test results, press the PRINTER RE-
SULTS switch. To print test results on a particular occur-
rence, press the Print Event switch on the PRINTER conirol
panel to select one of the following events: 15 MIN. 1 HR,
ERROR, or AUX SETUP. Refer to Section 6.3 for additional
information on the PRINTER Control panel.



PRINTER OPERATION

6-12



-t {0 =

SECTION 7

SECTION 7
REMOTE CONTROL

7.1 INTRODUCTION

This section describes how the FIREBERI 4000 can be
controlled from remote devices, as well as the proper use of
command syntax, definitions of remote control commands,
and help menus. Remote operation is discussed in terms of
which interface, RS-232-C Printer/Controler Interface or
optional JEEE-488 Remote Control/Printer Interface {Option
4002}, the FIREBERD 4000 is being controlled from.

The FIREBERD 4000 can operate in one of two control
modes: local orremote. On power-up, the FIREBERD enters
the local control mode, in which the front panel menus and
switches conirol all functions. In remote control, the front
panel menus and switches (except for the ANALYSIS RE-
SULTS switches) are ignored and all functions are controiled
by the remote device. Remote control aitows a remote user
full control over all nermal FIREBERD functions {except
power) and many remote-control-only functions. Remote
control provides two forms of control, non-interactive remote
mode or interactive terminal mode.

The general term “remote device” used in this section
refers to dumb terminals, computers, and controllers. Any of
these remote devices can be used to control the FIREBERD
4000. However, when specific mention of these remote
devices appear in this section, the information only applies to
that device. The rerm “print” is used in this section to indicate
when the FIREBERD 4000 is generating an output to either
the remote device or to a printer.

An on-line HELP directory provides assistance fo the
user when operating the FIREBERD 4000 in remote control.
The directory includes information on valid remote control
commands, the contents of the directory, entering commands,
special control characters, a list of auxiliary functions and
remote control-only commands, and entering user patterns.
Type HELP to print the first page of the on-line manual. The
HELP directory is presented in the FIREBERD 4000 Remote
Control Commands Handbook.

7.2 RS-232-C REMOTE CONTROL
OPERATION

This section describes how to set up and operate the
FIREBERD 4000 from a remote device using the RS-232-C
Printer/Controller Interface.

7.2.1 B85-232 Printer/Controller Interface

The standard RS-232 Printer/Controller Interface is lo-
cated at the lower right corner on the rear panel. The interface
connector is configured as DCE, which allows compatible
sertal asynchronous remote devices (DTE) to be connected to
the FIREBERD. The interface connection is an EIA RS-232-
C compatible, 25-pin, D-type female connector, Refer to
Table 6-1 for pin assignments.

All communication through the interface is asynchro-
nous using standard ASCI characters. The mterface can
operate at baud rates of 300, 1200, 2400, 4800, or 9600 baud.
The number of data bits can be either 7 or 8. The parity can be
odd, even, or none. The baud rate, data bits, and parity are
controled through the Auxiliary R§232 menu. The line ter-
minator transmitted from the FIREBERD can be set for ¢
carriage return (CR), linefeed (LF), or both CR and LF. The
line terminator is controlled through the Auxiliary PRINTER
ments.

7.2.2 Remote Control Modes

When operating in remote control, the FIREBERD car
operate in gither a non-interactive remote mode or an interac
sive terminal mode. The non-interactive remote mode allow:
the remote device, such as a computer running an applicatior
program. to concentrate on sending commands and receiving
predictable results from the FIREBERD 40300 without pro
gram interruptions (e.g.. extra linefeeds, error messages, efc.)
In terrminal mode, the FIREBERD operates interactively witl
the remote device, such as a dumb terminal or compute
running an interactive communications package, by (1) pro
viding a prompt character whenever the FIREBERD is read:
to receive a command, (2) echoing afl characters back to the
remote device as the user types thern, and (3} transmitting erro
messages when an improper command or $yntax error OCeurs

The on-line HELP directory is available in either mode
Both control modes are possible through the RS-232 Printer
Controller Interface.

7.2.3 Setting Up for Remote B5-232 Contro}

The following FIREBERD 4000 and remote device set
up procedures apply to both remote mode and terminal mod
operation.
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Setting Up the FIREBERD for Remoie Control

Perform the following procedure to set up the FIRE-
BERD 4000 for remote control operation,

(1) Pressthe SETUP CATEGORY switch and select the
AUXILIARY category.

Press the SETUP SELECT switch and locate the
Auxiliary RS232 interface menu.

Set the baud rate (300, 1200, 2400, 4800, or 9600).
data bits {7 or 8}, and parity (odd, even, or none) to
maich the connected remote device.

Press the SETUP SELECT switch and locate the
Auxiliary PRINTER menuin the AUXILIARY cate-
gory. Set the printer printout format WIDTH to 80,
line SPEED to FAST, and line TERMinator to CRLF.
This affects the presentation of the information sent
to the remote device.

(4)

This step is optional. Press the SETUP SELECY
switch and locate the Auxiliary STATUS PRINT
menu. Set to OFF until configuration is complete.
(63 This step is optional. Press the SETUP SELECT
switch and locate the Auxiliary RESULT PRINT
ment, Set fo SUMM until configuration is complete.

RS-232 Remote Device interface Set-up

Use the following information as a guide to configure the
remote device when using the FIREBERD 4000 RS-232-C
Printer/Controller Interface.

The RS-232 Printer/Coniroler 1aterface is configured as
an asynchronous DCE. The remote device should be able to
communicate with the FIREBERD with the following data
formats and speeds:

s Baud rate: 300, 1200, 2400, 4800, or 9600.

*  Databits: 7 or 8.

®  Parity: odd, even, or none.

®  Stop bits: 2.

¢ (Command line terminator: carriage return (CR),
linefeed (1L.F), or both CRLF.
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The remote device should have control over the interface
DTR lead (Pin 20). When the lead is HIGH the interface is
active. The remote device should also have the capability of
cither being controlled by the interface CTS lead (Pin 5) to
prevent FIREBERD receiver overflow or allow the FIRE-
BERD enocugh time to process the commands by adding a
delay of approximately 200 milliseconds to the end of the
command.

7.2.4 Remote Mcde Operation

When the FIREBERD is connected to a remote device
and the RS-232 Printer/Controller Interfuce is properly con-
figured, the FIREBERD is always looking for a valid com-
mand {¢.g., LED, GEN CLO, etc.) from the remote device.

Setting Up for Remote Mode

Refer to Section 7.2.3 for information on setting up the
FIREBERD and retnote device for remote operation. Because
computers vary in their execution of various commands and
parameters, this information should be used as a guide when
operating the FIREBERD in remote mode. Data flow controf
between the remote device and the FIREBERD is provided
through either XON/XOFF control or hardware handshaking,
The FIREBERD always generates XON and XOFF. If the
remote device cannot provide XON/XOFF, flow control
shouid be provided through the RS-232 Interface DTR lead
{Pin 20} from the remote device. The remote device should
also be able to monitor the CTS lead (Pin 5) from the
FIREBERD.

Initiating Remote Mode Operation

To initiste remote mode operation. send a valid com-
mand from the remote device to the FIREBERD. When a
valid command is received, the FIREBERD transitions from
the local front panel control to the remote mode and executes
the command,

An alternative fo sending an executable command to
place the FIREBERD in remote mode is to send the REMOTE
command. When REMOTE is received, the FIREBERD only
goes into remote mode and does not respond with any kind of
output to the remote device. '

In remote mode, the FIREBERD tront panel keys and
switches are disabled and the message, 232 REMOTE CON-
TROL <ENTER> TO ABORT, appears in the SETUP display.
If the front panel is placed in local lockout {see command
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LOCALLOCK), <ENTEH> TO ABORT is not displayed. This
prevents the front panel from inadvertently being returned to
local mode.

Qperating in Remote Mode

When sending a command that requires a response from
the FIREBERD, the FIREBERD prints the appropriate infor-
mation without generating any Status messages, prompis,
extra linefeeds, character echo, or error messages unless
instructed to do so.

Each command must have the proper syntax and line
terminator to be accepted by the FIREBERD as valid. If an
invalid command is issued, the FIREBERD does not respond
with any ERROR messages unless instructed to do so. Refer
to Section 7.4 for information on remete control commands.

Terminating Bemote Mode

To end remote mode operation and return the FIRE-
BERD to tocal front panel] control, send either:

LOCAL or “f” (slash, no quotes) and <RETURN>.

The FIREBERD front panel is released and the message, 232
AREMOTE CONTROL <ENTER> TO ABORT, is cleared from
the SETUP display. Analternative is to press the FIREBERD
SETUP panel ENTER key to release remote mode. Turning
the unit power OFF also aborts remote mode.

7.2.5 Termina} Mode Operation

The following procedure describes how to operate the
FIREBERD 4000 from a dumb terminal or computer operat-
ing in an interactive terminal mode.

Setting Up for Terminal Mode

Refer to Section 7.2.3 for information on setting up the
FIREBERD and remote device for remote operation. Because
terminals and computers vary in their execution of various
commands and parameters, this information should be used as
a guide when operating the FIREBERD in terminal mode.

initiating Termina! Mode

Perform the following procedure to place the FIRE-
BERD in terminal mode. From the remote device, send or
type either:

*." (period, no quotes) or TERMINAL and <RETURN>.

7-3

The FIREBERD fromt panel is locked out and the mes-
sage. 232 REMOTE CONTROL <ENTER> TO ABORT, appears
in the SETUP display. The FIREBERD also sends the
following 1o the remote device:

Terminal mode initistved.
Typs “HELP” followed by a <RETURN> for
help.

When operating from the R5-232 Interface and there is
1o response from the FIREBERD to a command. the interface
may not be configured property. Either verify the interface
set-up configuration at both FIREBERD and remote device,
or atternpt the auto-baud function from the remote device as
described in Section 7.2.8,

Operating in Terminal Mode

The prompt (>}, visible on the remote device display,
signifies that the FIREBERD is ready to accept commands
and is ih an interactive terminal mode. In terminal mode, the
prompt, echo, and error message functions are enabled.,

When sending a command that requires a response from
the FIREBERD, the FIREBERD prints the mnformation with
the appropriate status messages, prompts, extra linefeeds,
character echo, or error messages unless otherwise instructed.
For example, sending the command LED prints the status of
the ALARMS and RECEIVER panel LEDs.

> LED and <RETURN> (echoed and linefeed from FIRE-

BERD).

>

LED STATUS 10:33:46 (04 SEP 89
PATTERN LOSS OFF PATTERN S3YNC ON
CLOCK LOSS OFF CLOCK PRESENT ON
FRAME LOSS OFF FRAME SYNC OFF
PATTERN SLIP OFF

POWEE LOSS are

> (Cursor or next line starts here.}

Each command must have the proper syntax and line
terminator to be accepted by the FIREBERD as valid. Hoan
invalid command 1s issued, the FIREBERD responds with an
ERROR message untess instructed otherwise. Refer to Sec-
tion 7.4 for information on remote control commands.

Terminating Terminal Mode

Toend terminal mode operation and return the FIREBERD
to local front panel control, send either:

LOCAL or “/” (slash, no guotes) and <RETURN>.
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The FIREBERD front panel is released and the message,
232 REMOTE CONTROL <ENTER=> TC ABORT, is cleared
from the SETUP display. An alternative is to press the
FIREBERD SETUP panel ENTER key to exit the terminal
mode. Turning the power OFF to the unit also aborts germinal
mode.

7.2.6 Terminal Mode Prompts

The FIREBERD generates three prompts in terminal
mode: default, user-defined. and printer hkold. The default
prompt is the greater than sign (>) that appears when the
FIREBERD 4000 is first placed in terminal mode. The user-
defined prompt takes the place of the default prompe. It is
created by using the command, PROMPT STRING (ASCH
characters). This can be used to create a prompt that
identifies the FIREBERD that the terminal is attached to. The
user-defined prompt is not saved when power is turned off t
the FIREBERD. The printer hold prompt is the plus sign (+)
and appears when the command PRIHOL ON isexecuted. The
+indicates that the printer buffer is not sending printouts to the
printer. Disabling Print Hold returns the prompt to the default
or vser-defined prompt.

7.2.7 Control Codes

The FIREBERD 4000 accepts the following control
codes from the remote device, Refer to the remote device
operating manual to determine the appropriate keys or codes
used to execute these control codes,

<BREAK:> - Used to establish communications between
FIREBERD 4000 and remote device when using the
FIREBERD auto-baud mode (see Section 7.2.8).

<ESCAPE> - Used to determine the character format in
the auto-baud mode (see Seciion 7.2.8).

<BACKSPACES> - Used to backspace the cursor to delete
the previous character (08 Hex, Control H).

<Control C> - Used to abort or cancel the current com-
mand line and clear the print buffer {03 Hex).

<Controt Qx> - Used to initiate XON to resume all printer
outputs from XOFF (11 Hex).

<Control S> - Used to initiate XOFF to suspend/resume
all printer outputs (13 Hex).

<Control X> - Used to cancel the current input command
line {18 Hex).
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7.2.8 Auto-Baud Function

To simplify setting up the RS-232 remote control com-
munications, the FIREBERD has an auto-baud tunction. This
allows a remote user to configure the FIREBERD baud rate,
ctata bits, and parity to match the remote device's settings. To
initiate the auto-baud mode, perform the following procedure
from the remote controd device,

(1} Sendthe BREAK signai three times (BREAK key on
terrminal) at 1-second intervals (front panel flashes
AUTOBAUD IN PROGRESS in Results display),
followed by repeatedly sending SPACE characters
(SPACEBAR on terminal, 20 Hex) ata 5 to 10 Hz
rate for about H} seconds or until the following
HICSSRAEE appears.

Auto-baund achieved. Press <RSCAPE>

Loocont inue.

(2} Send an ESCAPE character (ESC key on terminal,

iB Hex). The FIREBERD responds with:
Crarvacter format determined.
The FIREBERD is fully configured and the user can enter

the terminal ()" or TERMINAL} or remote {enter valid
commands or REMOTE) mode.

The following information explains conditions that might
oceur during the avto-baud mode.

® [f auto-baud is not achieved within 30 seconds of
being initiated. the FIREBERD aborts the function
and reverts back to ity previous RS-232 settings.
This timeout is necessary since many terminals
generate a BREAK signal as they power up or down,
and can cause the FIREBERD to go into the auto-
haud mode accidentally. It this occurs, the FIRE-
BERD front panel tlashes the message AUTOBAUD
iN PROGRESS in the Results display untif the 30-
second timeout occurs which aborts the auto-baud
mode.

®  Since the FIREBERD has not determined the char-
acter format of the remote device to this point in the
process. the message Auto-baud achieved. Press
<ESCAPE:> to continue. is always transmitted with
a format of 7 data bits, 2 stop bits, and even parity.
For this reason, the message may not appear normal
on some terminals that are configured differently.
Go ahead and send the ESCAPE character to allow
the FIREBERD to determine the character format.
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7.3 IEEE-488 REMOTE CONTROL
OPERATION

This section describes how to set up and operaie the
FIREBERD 4000 from an IEEE-488 compatible controfler
using the optional IEEE-488 Remote Control/Printer Inter-
face.

7.3.1 |EEE-488 Remoile Control/Prinier Interface

The optional IEEE-488 Remote Control/Printer Interface
{Option 4002) complies with the [BEEE Standard Digital
Interface for Programmable Instrumentation (JEEE Std 488-
19873, The interface offers both Talk-Only and Addressable
modes, The Addressable mode allows the FIREBERI to be
connected with up to 14 other IEEE-488 compatible devices,
one of which must be a controller. The Talk-Only mode is
discussed in Section 6 and the Addressable mede is discussed
in this section.

Controls and Indicaiors

The interface moduie has an 8-segment DIP switch and
an IEEE-488 compatible female connector. The DIP switch
is usedto select the interface mode {Tatk-Only or Addressable)
and the unit address when operating in the Addressable mode.
The DIP switch segments are indicated in Figure 7-1,

[———— Address s

SW4 | SW5SWo6| SWT| SW8

1§ SWI|SW2; SW3

bt

G * * ton ! 3 4

*Not used. ( 1=UP=0N, 0=DOWN=0OFF}

Figure 7-1
{IEEE-488 Interface DIP Switch

SW 3 (labeled tor) controls the operating mode of the
interface. [n the UP position, the Talk-Only mode is enabled.
In the DOWN position, Talk-only mode is disabled and the
Addressable mode s enabled. When operating the FIRE-
BERD 4000 from an IEEE-488 controHer, set SW3 (o the
DOWN position (Addressable mode). SW4 through SW8 are
used to set the unit address {in binary from most to least
significant bit) in the Addressable mode. The unit address
should be unigue for each device on the IEEE-488 bus.

NOTE: The DP switch settings are only read during power-
up.

The foliowing IEEE-488 Interface capabilities apply o
the optional TTC IEEE-488 Interface and are listed on the
interface panel.

SH1 Fuli Source Handshake

AH: Full Acceptor Handshake

SR1 Full Service Request Capability

RL1 Complete Remote/Local Capability

PPG No Paraliel Poll Capability

DCl Full Device Clear Capability

o No Controiler Capability

T5 Complete Tatker Capability

L4 Complete Listener Capability without Listen
Only Mode

E2 Three-state Drivers

Installing the |EEE-488 Interface

The interface is installed in the smaii slot on the rear panel
of the FIREBERD 4000. To install the module, remove the
blank piate, slide the module into the slot, press the module
connector into the mainframe slot connector, and secure 1t
with the two screws that held the blank plate in place. If the
mierface is removed. the blank plate must be replaced.

WARNING: Turn power OFF to the FIREBERD 4000 before
installing the IEEE-488 Interface.

When the FIREBERD power is turned ON for the first
time, the FIREBERD tests for the option, reads the interface
switch positions, and clears NOVRAM.

NOTE: The mainframe menu and switch configurations must
be reconfigured after the IEEE-488 option isinstailed.

7.3.2 Setting Up for IEEE-488 Remoie
The following FIREBERD 4000 and remote device set

up procedures only apply to operating from an IEEE-488 bus,

FIREBERD 4000 Set-up

Perform the following procedure to set up the FIRE-
BERD 4000 for remote control operatiosn.

(1) Turn power OFF to the FIREBERD 4000.
(2)  Go to the IEEE-488 Interface on the rear panel.
(3)  Set the unit address with DIP switches SW4 tc

SW8. SW4 is the most significant bit and SW8 is
the least significant bit. The binary sum of the
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4

(3

(6)

(7

€3]

&)

switches in the UP position equals the unit address.
Refer to Table 7-1 for unit address switch settings.

Set SW3 DOWN (D) to place the interface in the
Addressable mode.

Turn power ON to the FIREBERD 4000 and go to
the front panel,

Press the SETUP CATEGORY switch and select
the AUXILIARY category.

Press the SETUP SELECT switch and locate the
Auxiliary IEEE488 Interface menu. Set the Ser-
vice Request (SRQ)) selection as required by the
controller. The unit address appears in the menu,

Press the SETUP SELECT switch and locate the
Auxiliary PRINTER menu in the AUXILIARY
category. Setthe printout WIDTH to 80, line SPEED
to FAST, and line TERMinator to CRLE. This af-
fects the presentation of the information sent to the
controlier,

This step is optional. Press the SETUP SELECT
switch and focate the Auxiliary STATUS PRINT
menu. Setthismenuitem to OFF untit configuration
is complete.

(10} This step is optional. Press the SETUP SELECT
switch and locate the Auxiliary RESULT PRINT
meny, Set this menu item to SUMM until con-
figuration is complete.

Hemote Controller Set-up

Here are some programming hints that should be ob-
served when controlling the FIREBERD 4000 from an IEEE-
488 controller, such as the HP-85.

A device must first be addressed before it responds to a
command. [t is-possible to address any single device or any
group of devices on the bus. Addressing a single device is
accomnplished with astatement such as Output {701); “DAT63”
to the device at address | of the HP-85 port 7. To address
muliiple devices. the REMOTE x,x,x staternent is used. The
X 's constitute the units to be addressed. Once the group of
devices is addressed. the group format of the commands s
used. One example is “Trigger 77 which causes all addressed
devices on the bus to perform their DEVICE Trigger function.

Before attempting to read data from a device, it is
necessary to know that the device has data to send. The
controller has two ways of determining that the FIREBERD

Table 7-1
IEEE-488 Unit Address DIP Switch Settings
SW 4 5 6 7 8 SW 4 L] 6 7 8
ADD (16) (8) (4 (2 (1) |ADD|(18) (8 (4 2 M
0 D D D D D o U D D D 3]
i D D D D 8] 17 U D D D t
2 D D D U D 18 U > D U B
3 D D D u 8] 14 3] D D U &
4 D D U D D 20 b D U D D
5 D D U D U 21 8] D {J D U
6 D D 3 U D 22 U b U U D
7 D b 1§ 8 t 23 U D Ll U U
8 D 1§ D D b 24 U U D D D
9 D 3] D D &) 25 U U D D U
10 B U D U D 26 U U b U D
11 D U D U L 27 U U b U U
12 D U U D D 28 U |9} U D D
13 D U U D 0} 29 U U U D U
14 D U U U D 30 U U U U D
15 D U U u U
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has data: (1) Bit 7 of the serial poll register (dav) is asserted
whenever a line of data is available, and (2) the FIREBERD
SRQ is set ON in the Auxiliary IEEE488 menu,

The statement used to read data from the FIREBERD
must be one that properly terminates the read operation when
the last character of the line is encountered. Since the
FIREBERIYs line terminator is specified, the last character
can be detected by sensing the EOI signal. The statement
"ENTER 701 USING “#%,%K";A%$" reads characters from
device 1 until the EOY signal is encountered.

7.3.3 Bemote Mode Operation

When controlled by an IEEE-488 controfler, the FIRE-
BERD 4000 can only operate in remote mode. The IEEE-488
Intérface must be set to Addressable mode. Up to 14 other
devices can be connected to the same IEEE-488 bus as the
FIREBERD 4000, one of which must be a controller. The
folowing is a typical remote control input sequence.

The controller addresses the FIREBERD to histen
and the REN {Remote Enable) signal is asserted.

(1)

The controller sends a remote ¢control command to
the FIREBERD which hoids it int a buffer,

2

The controller sends a line terminator (CR, LF, or
CRILF).

(3)

{4) Upon receipt of the ferminator, the FIREBERD
interprets the command and responds appropriately

to the command.

The service request (SRQ) signal is controlied through
the Auxiliary IEEE488 menu. When SRQ is ON, the FIRE-
BERD generates an SRQ when it has data to transmit and
asserts bits B7 (dav) and B6 (rsv) of the serial poli status byte
as shown in Figure 7-2. The EOI (End or Identify) signal is
asserted with the final character of each command. Bit B0
{syn)is asserted when a syntax error occurs and is cleared each
time the data buffer content is read. The FIREBERD leaves

remote mode when the REN signal is de-asserted,

B2 BO

syn

B7 B5 Bi

dav

BB6
sV

B4| B3

dav = data available in FIREBERD print buffer
rsv = request service (SRQ)
syn = command syntax error

Figure 7-2
Serial Poll Status Byte

71

In the event that both IEEE-488 and RS-232 Printer/
Controller Interfaces are used to control the FIREBERD, the
IEEE-488 controller has priority overthe RS-232 controllerin
establishing the remote mode. If the RS-232 controller is
controiling the FIREBERD, the IEEE-488 controller wilt
interrupt the RS§-232 controlled session but not vice versa.

7.4 REMOTE CONTROL COMMANDS

The following information describes how to send remote
contro} commands to the FIREBERD 4000 in terminal and
remote modes.

NOTE: All examples shown in this section use the terminal
mode format.

7.4.1 Remote Conirgl Command Formats and
Entry Seguence

The general format for a remote contrel command is:
command_name {parameter ...}

where commad__name identifies the command and (pa-
rameter ...) is the sefectable parameter(s) associated with the
command name, Table 7-2 lists the command names, parame-
ters, and description of ali FIREBERD 4000 remote control
commands. Most, but not all, command names have parame-
ters associated with them..

In generai, command names are derived by shortening ail
words shown on the front panel switches and menus io their
first three letters, while leaving all numbers unchanged and
representing exponents with a caret (**"). Al commands and
parameters sent to the FIREBERD 40040 must be in the form
of ASCIH characters with cither a ‘carriage return’ or a
‘carrigge return/linefeed’ terminating the command. Com-
mands and parameters MUST be separated by spaces and can
heentered ineither UPPER or lowercase characters. Only one
command can be entered per line terminator.

Most commands can be used to either select a new
command state or fo print the currently selected command
state (without changing i1). To select a new command state,
enter both the command name and the desired parameter in the
command line. For example:

> AUX BLK LEN PAT <RETURN>

>
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sets the auxiliary block length to pattern, where AUXBLKLEN
is the command name and PAT is the parameter. The second
promptindicates the mainframe accepted the command. Ifthe
mainframe did not accept the command, it would have printed
an error message. To obtain the currently selected command
state, enter oniy the command name. For exampie:

> AUX BLK LEN <RETURN>
>

PAT

Entering a command name without selecting a new state
causes the mainframe to respond with the currently selected
state. This is referred to as a status request for the particular
command. If HELP and the command name are entered, the
parameter syntax for the command is printed. For example:

> HELP AUX BLK LEN <RETURN:
>

PAT

1072

1073

1074

1075

1076

7.4.2 FIREBERD Commands by Groups

The following lists serve to group the FIREBERD com-
mands and to provide an unabbreviated command title, Table
7-2 includes in, alphabetical order, command names, their
associated parameters, and a short description of each com-
mand.

Controller Commands

AUX PAT PRI User Pattern Print Format Selec-
tion

BEEP Sound the FIREBERD s Beeper

CLS Clear the Terminal Screen

ECHO Character Echo

ERR MSG Error Message Control

ERR NUM Print Error Message Code Num-
ber

HELP On-Line Help

LOCAL LOCK Local Lockout

LOCAL (h Local Mode

PROMPT Command Prompt .

REMOTE Enter Remote Control Mode

TERMINAL (.}
VER

Enter Terminal Mode
Print System Software Version
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Mainfram nfiguration

AUD

AUX CLE NOV
AUX DAT
AUX FLO
AUX FRE
AUX TIM

REC

STO

Display Functions

ALARES
ANA RES
DIS HOL

Interface Signaling

DSR
DTR

PRI LED

RLSD

RTS

Audio Beeper

Clear Non-Volatile Memory
Date

Qut-of-Band Flow Control
Fixed Frequency Editor

Time

Recalf Instrument Configuration
Store Instrument Configuration

ALARMS Panel Reset
Display/Change Analysis Resuits
Analysis Results Display Hold

Data Set Ready Signal Control
Data Terminal Ready Signal
Contro}

Print Interface Status and Control
Panel LED Status

Receive Line Signal Detect Sig-
nal Control

Request to Send Signat Control

Printer/Controller Configuration

AUX PRI EVE
AUX PRI FMT
AUX PRI RS232

AUX PRI SET
AUX PRI SRQ

AUX PRI STA

Printer Function

CLEAR FIFO
LED

PRI

Auxiliary Print Event Selection
Resuits Printout Format

RS232 Printer/Controtler Inter-
face

Printer Printout Format
IEEE-488 Interface Service Re-
quest Generation

Print Status Messages

Clear Print Buffer

Print ALLARMS and RECEIVER
LED Status

PrintaCONTROLS or RESULTS
Printout '
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PRIEVE Print Event Selection AUX USE SYNTHR User Pattern Synchronization
PRI HOL Printer Quiput Hold Threshold Selection
PRINT (1 Print One Result Value ERR INS Logic Error Insertion Control
GEN CLO Generator Clock Selection
INT SEL Interface Selection
INT SET Interface Set-up
Test Configuration LOO Generate Loop Codes
. » PAT Test Pattern Selection
AUX BLK LEN Block Length Sefection PRI SEL TES Print Power-On Self-Test Results
AUX SYNLOS ACT Receiver Action Upon Synchro- . e
- ation Loss Selecti RES Restart Test
mization Loss selection SEL LOO Self Loop Control
AUX SYNLOS THR Synchronization Loss Threshold
Selection
Tabie 7-2
Remote Control Commands in Alphabetical Order
Command Name Parameters Description
ALA RES — ALARMS Panel Reset
ANA RES 12 Display/Change Analysis Results
AUD ON/QOFF Audio Beeper
AUX BLK LEN PAT/10/2/1003/100 4/ Block Length Selection
1075/10M6
AUX CLE NOV — Clear Non-Volatile Memory
AUX DAT MM/DD/YY Date (MM = 01-12. DD =01-31. YY = 00-99)
AUX FLO ALL OFF: TR ON/OFF: Out-of-Band Flow Control
DM ON/OFF: RS ON/OFF.
S ON/OFF: RR ON/OFF
AUX FRE nn ff.ff Fixed Frequency Editor {nn = [- 13, L. = 0.05- 15000}
AUX PAT PRI ASC/BIN User Pattern Print Format Selection
AUX PRIEVE ERR/TIM/HIS Auxiliary Print Event Selection

AUX PRI EVE ERR

AUX PRI EVE TIM

AUX PRI EVE HIS
AUX PRI EVE HIS SCA
AUX PRI EVE HIS FOR
AUX PRI EVE HIS PER

AUX PRI EVE HIS PRI

ALL ON/OFF: BIT ON/OFF:
BLK ON/OFF: BPV ON/OFF:

COD ONJOFF: CRC ON/OFF:
FRA ON/OFF: FRW ON/GFF:

PAT ON/OFF
HH:MM

(histogram #) (scale)
GRA/LIS
IMIN/I SMiN/E HOU/IDAY

(histogram #}

MM = 0-59)

Auxiliary Errored Print Event Selection

Auxiliary Timed Print Event Selection (HH = 0-99,

Auxiliary Histogram Print Event Selection
Ausxiliary Print Event Histogram Scale
Auxiliary Histogram Print Event Format
Auxiliary Histogram Print Event Period

Auxiliary Print Event Histogram Printout
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Table 7-2

Remote Control Commands in Alphabetical Order {continued)

Command Name

Parameters

Description

AUX PRI EVE HIS RES
AUX PRI EVE HIS SAM
AUX PRI FMT

AUX PRIRS232

AUX PRIRS232 BAU
AUX PRIRS232 DAT
AUX PRIRS5232 PAR

AUX PRI SET
AUX PRI SET WID
AUX PRI SET TER
AUX PRI SET SPE

AUX PRI SRQ

AUX PRI STA

AUX SYNLOS ACT

AUX SYN LOS THR

AUX TIM

AUX USE SYN THR

BEEP

CLEAR FIFO

CLS

DIS HOL

DSR

DTR

ECHO

ERR INS

ERR MSG

ERR NUM

(histogram #) (result name)
(number)
STD/LON/SUM

BAU/DAT/PAR/PR45/
PR40OA/PRZ000/PRAO/PRES

300/1200/2400/4800/9600
I8
NON/EVE/QODD
WID/TER/SPE
20/40/80
CRLF/CR/LF
FAS/SLO
ON/OFF
ON/OFF
CLE/MAL
NOR/HIG
HH:MM:S58

PAT/O/100

ON/OFRF
ON/OFF
ON/OFF
ON/OFF
OFF/SIN/10A-3

ON/OFF

Auxiliary Histogram Print Even Result
Auxiliary Histogram Print Event Samples
Results Printout Format

RS232 Printer/Controller Interface

R5232 Interface Baud Rate
R8232 Interface Data Bits
RS5232 Interface Parity
Printer Printout Format
Printer Format, Width

Printer Format, Line Terminator
Printer Format, Line Speed

IEEE-488 Interface Service Request Generation

Print Status Meussages

Receiver Action Upon Synchronization Loss Selection

Synchronization Loss Threshold Selection

Time {HH = (-23. MM = 0-59. 85 = 0-59)

User Pattera Synchronization Threshold Selection

Sound the FIREBERD s Beeper
Clear Print Buffer

Clear the Terminal Screen

Analysis Results Display Hold

Data Sct Ready Signal Control

Data Terminal Ready Signal Controt
Character Echo

L.ogic Error Insertion Control

Error Message Control

Print Error Message Code Number
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Table 7-2
Remote Control Commands in Alphabetical Order (continued)

Command Name Parameters Description
GEN CLO INTE/BNC/INTR Generator Clock Selection
GEN CLO INTR SYN/O.3/1.2/2.4/4.8/9.6/ Generator Clock, Internal
19.2/56.0/64.0/128.0/
256.0/512.0/1544.0/2048.0
GEN CLO INTR SYN | fi.ff Generator Clock, Internal Synthesizer (ff.ff=0.05-15000}
HELP H2/3/4/5 On-Line Help
INT SEL INT232/INT188/SLOTI/ Interface Selection
SLOT2/ISUIASUZ/ISU3/ASU4
INT SET Interface labels and Interface Set-up
parameters
LED —_ Print ALARMS and RECEIVER LED Status
LOCAL (h — Local Mode
LOCAL LOCK ON/OFF Local Lockout
LOO OFF/UP/DOW Generate Loop Codes
PAT MAR/SPA/1:1/1:7/3IN24/ Test Pattern Selection
63/51172047/2M 5-1/27220-1/
2723-1/QRS/PROFOX/USE/1004HZ
PAT PRO XXX Test Pattern, Programmabie Bit Pattern (xxx = 3-24
binary bits)
PAT USE 17213 Test Pattern, User Character Pattern
PATUSEn SET hh hh ... Enter user defined message.
PAT USEn APP hhhh ... Append to the end of user defined message.
PAT USEn REP pp hh hh ... Replace user defined message starting at position pp.
PAT USE n INS pp hh hh ... Insert into position pp of user defined message.
PAT USE n DEL pp dd Delete dd bytes from user defined message starting at
position pp.
PATUSEn SiZ Print size of message.
PATUSEn PRI pp dd Print dd bytes of user defined message starting at position
pp-
Note: n = 1-3. pp and dd = 1-2000. hh = 00H-FFH.
PRI CON/RES Print a CONTROLS or RESULTS Prinfouts
PRI EVE OFF/15MIN/THOUR/ Print Event
ERROR/AUX
PRI HOL ON/OFF Printer Cutput Hold
PRI LED — Print Interface Status and Controf Panel LED Status
PRI SEL. TES e Print Power-On Self-Test Results
PRINT (D) Result name Print One Result Value
PROMPT ON/OFF/STRING Command Prompt
PROMPT STRING ASCII string Command Prompt, User Defined
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Tahle 7-2

Hemote Conirol Commands in Alphabetical Order (continued)

Command Name

Parameters

Description

REC

REMOTE

RES

RLS

RTS

SEL LOO

STO
TERMINAL (.}

VER

0/1/2{3/415/6/7/8/9

ON/OFF
ON/OFF
ON/OFF
0/1/2/3/4/5/6/78/9

Recall Instrument Configuration

Enter Remote Control Mode

Restart Test

Received Line Signal Detect Signal Control
Request to Send Signal Control

Self Loop Control

Store Instrument Configuration

Enter Terminal Mode

Print System Software Version

7.5 ENTERING LONG USER PATTERNS
FROM A REMOTE DEVICE

The User Programmable Character Pattern can be en-
tered, edited, and printed from a remote device using the
following commands. PAT USE is the command name and
SET, APP, REP, INS, DEL, SIZ, and PR} are the parameters
that are used to create and edit long user patterns. The SE and
PRI parameters are used to check the size of the pattern and
print the pattern. Appendix A is provided to assist in creating

4 long user pattern.

Note: The variables used in the command strings are de-

fined as follows:

nis 1,2, 0r 3. Selects the user pattern, USER 1, USER

2, or USER 3.

pp and dd are integers between 1 and 2000.
hhis a 1-byte hexadecimal number between 00H and

FFH.

PAT USE n SET hh hh

PAT USE n APP hh hh

SET is used to initially enter
the message or pattern.

APP is used to append the mes-
sage by adding characters to
the end of the message.

7-12

PAT USE n REP pp hh hh REPisused toreplace portions
of the message starting at posi-
tion pp.

PAT USE n INS pp hh hh INS is used to insert new char-
acters into the message starting
at position pp.

PAT USE n DEL pp dd DELis used to delete aspecific
number of bytes (dd) from the
message starting at position pp.

PAT USE n SIZ SIZ prints the number of char-
acters in the message.

PATUSEnPRIpp dd PRI is used o print dd bytes of
the message starting at posi-
tion pp. Without pp and dd
entered, the entire message is
printed.
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SECTION 8
SPECIFICATIONS

8.1 INTRODUCTION

This section contains the specifications for the FIREBERD 4000 Communications Analyzer.

8.2 OPERATING MODES

Emulation: DTE mode (connecting to DCE).
DCE mode (connecting to DTE).

Mainframe configuration: - Full DBuplex mode.
Self-Loop mode.

Timing modes: Synchronous timing.

Asynchronous timing (internal E1A RS8-232-C and MIL-STD-188C Inter-
faces only).

8.3 GENERATOR

8.3.1 Internal Clock Frequency Generator
Standard fixed frequencies: 300, 1200, 2400, 4800, or 9600 Hz,
19.2, 56, 64, 128, 256, or 512 kHz,
1.544 or 2.048 MHz.

Optional frequency synthesizer

Frequency range: 50 Hz to 15.000 MHz.
Accuracy and stability: +5 ppm {1 ppm optional).
Resolution: 5 significant digits for frequencies starting with 10 through 15.

4 significant digits on all other frequencies.

8.3.2 External Input Clock Timing

Connector: GEN CLK IN, BNC,

Input frequency range: 50 Hz to 15.000 MHz.
Input DC impedance: 10k ohms typical.

Input AC impedance: 60 ohms minimum.

Input signal range: 1.5 volts p-p to 25 volts p-p.
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8.3.3 Externai Quiput Clock Timingd
Connector:
Cutput frequency range:
Qutput load:

Ouiput signal levels:

8.3.4 Data Generator

Fixed patterns:

Pseudorandom patterns:

Messages:

Asynchronous character format:

Synchronous character format:

Error insertion:

Bit rates:

8.4 RECEIVER

8.4.1 Timing Modes:

Timing sources:

Indicators:

GEN CLK OUT, BNC.
50 Hz to 15.000 MHz.
50 ohms minimum.

TTL levels — 2.0 volts minimum high level, 0.4 volts maximum low level
{50-chm load).

Mark Only, Space Only, 111 (Alternating Mark and Space), 1.7, 3IN24,
or programmable 3-bit to 24-bit repeating pattern (synchronous oniy).

63,511, 2047, 2151, 291, 221, or QRSS.

FOX message (Baudot, BCDIC, ASCIL, or EBCDIC).

Three user-programrable asynchronous messages of up to 2000 characters
(synchrenous operation with Option 4006 optional).

Digitized 1004 Hz tone.

Character length — 5, 6, 7, or § bits.

Parity — odd, even, or none.

Stop Bits — 1, 1.5, or 2 bits.

8-bit data with appropriate framing and control bits (with Option 4006
installed).

Single error or fixed 107 bit error rate in generated data only.

Asynchronous timing mode — 50 b/s to 20 kb/s.
Synchronous timing mode — 50 bfs to 15 Mby/s.

Synchronous ({x bit rate clock received through data interface for bit rates
from 50 b/s to 15 Mb/s).

Asyachronous ( 16x bit rate clock provided for USART for bit rates from 50
bfs to 20 kb/s),

Data interface.
RECFEIVER CLOCK PRES LED iHuminates when receive clock is present.

ALARMS CLOCK LOSS LED illuminates when receiver clock has been
fost at least once.

RCV DATA INVERT message appears when received data is inverted.
RCV DATA LOSS message appears when received data is not detected.

ASYNC FRAMING ERROR message appears when an asynchronous
framing error occurs.
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8.4.2 Dala Analysis Measurements

Error analysis:

BER Test Interval:
Block lengths:

Digital data analysis:

Time-based analysis:

Signal frequency analysis
Frequency Range:

Resolution:

Accuracy:

Delay analysis

Start of measurement:

End of measurement:

Measurement range:
Resolution and accuracy:

Performance analysis:

8.5 PROGRAMMABILITY

8.5.1 Programmable Messages:

Bit, block, and character errors, average bit error rate, average block error
rate, pattern losses, and pattern slips.

1) seconds following pattern synchronization.
10# to 10 bits, or pattern length {(minimum; 50 bits).

BPVs, BPV rate, average BPV rate, frame errors, average frame ervors, CRC
errors, and average CRC errors,

Test seconds, percenterror-free seconds, errored seconds, elapsed seconds,
time, and date.

50 Hz to 16 MHz.

Less than 1,000 Hz: 0.001 Hz,
1,000 Hz t0 9,999.99 Hz: (.01 Hz.
10,000.0 Hz t0 99,9990 Hz: 0.1 Hz.
Greater than 100,000 Hz: 1 Hz,

=5 ppm {1 ppm optional).

Rising edge of RTS (internal RS-232 and MIL-1B8C in positive signaling
mode).

Falling edge of RTS ¢internal MIL-188C in negative signaling mode).

Rising edge of CTS (internal RS-232 and MIL-188C in positive signaling
mode).

Falting edge of CTS (internal MIL-188C in negative signaling mode).
010 9,999.9 milliseconds,

+0.1 millisecond.

Avatlable seconds, % available seconds, unavailable seconds, degraded
minutes, % degraded minutes, G.821 error-free seconds, G.821 errored

seconds, G.821 % error-free seconds, severely errored seconds, and %
severely errored seconds (Option 4004 required).

Three user-defined asynchronous messages of 1 to 2048 characters in length
{Option 4006 required for synchronous operation),
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8.5.2 Front-panel Programs

Number of front-panel programs:
Functions under user control:

Access:

8.6 NON-VOLATILE MEMORY

Information stored:

8.7 REMOTE CONTROL CAPABILITY

Remote control access:

Controliable functions:

8.8 DATA INTERFACES
8.8.1 Internal HS-232-C Data Interface
Connectors:

Data rates;
Data Polarity:

Signal Polarity:

Drivers
Output Rise Time:
Generator Impedance:
Signal Swing:

Short Circuit Current:

10.
Front-panel switch settings, auxiliary functions, etc,

Program entry and recall using the RECALL/STORE function of the
SETUP switch.

Current front-panel switch settings, keypad entries, and auxiliary functions.
Three user-defined messages.
Ten front-panel programs.

RS-232 Printer/Remote Control Interface {(1EEE-488 optional).
Front-panel switch settings.
Keypad entries.

Auxiliary functions.
User-defined messages.

Two 25-pin D-type female connectors. Labeled TO DCE and TO DTE.

Asgynchronous - 50 b/s to 20 kb/s.
Synchronous - 50 b/s to 64 kb/s.

Mark (Binary 1) -3V to -25V,
Space (Binary 0y +3V to +25V.

Cn: -3V to -25V.
Off: 43V to +25V,

Greater than 20 microseconds.
Less than 100 ohms.
+10V into 7k ohms, typical.

Less than 100 mA.
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Receivers
L.oad Impedance:

Maximum Input Voltage

8.8.2 Internal MIL-STD-188C Daia Interface
Connectors:

Data rates:
Data Polarity:

Signal Polarity (menu controlled):

Drivers
Output Impedance:

Open Circuit Qutput Voltage:

Receivers
Input Impedance:
Input Threshold:

Hysteresis:

8.8.3 External Data Interfa

8.9 REAL TIME CLOCK
Displayed and printed functions:

Accuracy:

8.10 DISPLAY

Display type:

3k to 7k ohms.

25V,

Two 25-pin D-type female connectors. Labeled TO DCE and TO DTE.

Asynchronous - 50 b/s to 20 kb/s.
Synchronous - 50 by/s to 64 kby/s,

Mark {(Binary 1} +4V to +6V.
Space (Binary 0): -4V to -6V,

ON = POS: ON is +4V to +6V, OFF is -4V 10 -6V.
ON = NEG: ON is -4V to -6V, OFF is +4V (o +6V.

Less than 50 ohms.

5V to 6V.

Greater than 6k ohms.
)2V,

200mV.

Accepts any FIREBERD interface (second interface slot optional).

Hours (24-hour format), Minutes, Seconds, Month, Day, and Year.

Typically better than one second per day.

Vacuum fluorescent display.
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Display size: 80 characters — 40 characters x 2 lines,

Character format: & x 7 dot matrix and cursor.

8.11 AUDIO OUTPUT
Audio indicator: Multitone output.

Volume control: Volume control — off, minimum o maximum.

8.12 POWER REQUIREMENTS

Voltage: Two user-selectable ranges: 90-135 VAC and 195-240 VAC,
Frequency: 50 to 60 Hz.
Power: 90 W maximum.

8.13 ENVIRONMENTAL SPECIFICATIONS
Operating temperature range: 0°C to +50°C (+32°F t0 +122°F).

Storage temperature range: S30°C o +75°C (-22°F to +167°F).

8.14 DIMENSIONS AND WEIGHT
8.14.1 FIREBERD 4000 with Plastic Case

Dimensions: SE " Hx M42"Wx 14" D {147 cm x 36.0cm x 29.0 cm),
Weight: Without printer: 16.7 lbs. (7.6 kg).
With printer; 18.2 Ibs. (8.3 kg)

8.14.2 FIREBERD MC4000 with Metal Case

Dimensions: S8 HXx 144" Wx 119" D147 cm x 36.6 cm x 30.2 cm).

Weight: . 17.1 tbs. (7.8 kg).
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SECTION 9
OPTIONS AND ACCESSORIES

9.1 INTRODUCTION

This section contains information on the options and
accessories available for the FIREBERD 4000,

9.2 OPTIONS

Table 9-1 lists the hardware and software options avail-
able for the FIREBERD 4000.

Table 8-1
FIREBERD 4000 Options

Option No. Description

MC4000 FIREBERD 4000 Metal Case

4001 Second Interface Siot

4002 JEEE-488 Remote Control/Printer Interface
4003 Precision Time Base (Zippm)

4004 (3,821 Performance Analysis

4005 Frequency Synthesizer

4006 Synchronous User Patierns

8.3 ACCESSORIES

This section describes several FIREBERD 4000 acces-
sories; at the end of the section is a complete list of accessories
along with part numbers for ordering purposes.

9.3.4 PR-45 Lid Printer

The PR-45 is a thermal, dot-matrix printer that is encased
ina FIREBERD 4000 lid and mounted on the maintrame front
panel withaspring-loaded hinge. When the FIREBERD is not

in use, the PR-45 can be closed to act as a cover for the front
panel. Additional information on the PR-45 Printer is con-
rained in Section 6.

9.3.2 PH-35 Thermal Printer

The PR-33 is a thermal, dot-matrix printer in rack-mount
configuration for installation in a standard 19" equipment
rack. This printer connects to the RS-232 Remote/Control
Printer Interface through a male-to-male printer cable. A
Rack Mount Extender kit is available to enable the rack mount
to be installed in a 23" equipment rack.

8.3.3 Interface Switching Unit

An Interface Switching Unit (ISU) is a rack-mountable
product capable of accommodating multiple data interfaces
and electronically selecting one interface for use with the
FIREBERD 4000. Using this device, the user can operate a
FIREBERD 4000 without handling interfaces or moving
cables; switching between data interfaces is controlled via the
FIREBERD 4000 front panei. Front or rear mounting permits
interfaces to face either the froni or the back of the equipment
rack.

The ISU is available in two versions:

ISU 6000-4  Accommodates 4 data interfaces,
ISU 6000-8  Accommodates 8 data interfaces.

1SU Flush Door Accessory (Model 10518)

A Flush Door Accessory is available for the ISUL Tt is
made of smoke grey plexiglass and recesses the 15U panel
approximately 4 /2" behind the rack mount surface, H
conceals the interface modules and cables while still allowing
access to the interface front panels.

8.3.4 FIREBERD 4000 Back Mounts

Rack Mounts are available for both the FIREBERD 4000
plastic case and metal case units. Each rack mount allows the
FIREBERD 4000 to be mounted in a standard 19" equipment
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rack and comes equipped with a power switch and AC
receptacte on the front of the rack. The AC receptacle accepts
a standard power cord. A Rack Mount Extender kit is
available to enable the rack mount to be installed in a 23"
eguipment rack.

Model RM-4000

Rack Mount For FIREBERD 4000 Plastic Case
Model RM-MC4000

Rack Mount For FIREBERD MC4000 Metal Case
Model 11041

Extender Kit 19" to 23" Rack Mount Extender

9.3.5 Soft Carrving Case (Model 41169}

The FIREBERD Soft Carrying Case is of sturdy canvas
construction with a top cover hinged and secured with Velcro
fasteners. The case is navy blue and has an L.D. pocket on the
top cover. The case is carried by a handle that supports across
the bottom and up both sides. Additionally, there is a padded,
adjustable, snap-on shoulder strap, The interior of the case is

Description

DATA INTERFACES
V.35/306 DTE/DCE Interface

R5-449 (422/423) DTE/DCE Interface

WIECO 303 Interface

DSO/DSOA Interface

DDS Local Loop Interface

DDS DSOA/B Interface
DS1/T1/D4/ESF Interface
DSI/T1/D4/ESF/SLC-96 Interface
DS1C/DS2 Interface

CCITT G.703 64 kb/s Interface
CCITT G.703 2048 kb/s Interface

CCITT G.704 2048 kb/s Framing Interface

CCITT G.703 8448 kb/s Interface

MIL-188C/MIL-188-114 Unbalanced Interface

MIL-188-114 Balanced Interface
Lab (TTL}) Interface
RS-449/MIL. Interface

Fractional T1 Interface

equipped with adjustable Velcro straps to secure the main-
frame during transport. A pouch on the rear of the case holds
extra interfaces, cables, and operating manuals, Empty, the
case weighs 51/2 pounds, and itmeasures 17"H x 18"W x9.5"
D.

9.3.6 Hard Shipping Case {Model 40527}

This rigid, water-resistant, ABS molded case has a foam-
padded interior to hold the FIREBERD 4000 and its accesso-
ries. It is equipped with stainless steel draw latches and a
molded handle and measures 26.5" Hx 19" W x 11.5" D.

9.3.7 Qrdering {information

The following is a list of accessories available from TTC at the
time this manual was printed; model numbers are listed for
ordering purposes. Contact TTC for an up-to-date list,

Model Number

40202
40200
40182
30483
41131/41231
30678
40460
40340
30447A
30608
40380
30609
30524
40226
40298
40204
41400
41440

INTERFACE SWITCHING UNIT AND ACCESSORIES

Interface Switching Unit (4 interfaces)
Interface Switching Unit (8 interfaces)

ISU Flush Door

ISU 6000-4
ISU 6000-8
10518



SECTION 9

pr— Description Model Number

PRINTERS AND PRINTER SUPPLIES

Integrated Thermal Graphics Printer PR-45
Thermal Graphics Printer (battery or ac operation) PR-40A
Rack-Mounted Thermal Graphics Printer PR-35
Thermal Printer Paper (10 rolls) 10966

RACK MOUNTS
For Plastic Case FIREBERD 4000 (19" rack) RM-4000
For Metal Case FIREBERD MC4000 (19" rack) RM-MC4000
19" to 23" Rack Mount Extender Kit 11041

CARRYING/SHIPPING CASES
Soft Carrying Case 41169
Hard Shipping Case 40572

PERATING MANUAL

Replacement FIREBERD 4000 Manual Set ML11063
CABLES
RS-232/V.24 male-to-male {(6") 10213
RS§-232/V.24 male-to-male (10" 10418
WECO 310 plug to WECO 310 plug (10" 10420
WECO 310 plug to alligator chips (107) 10558
WECO 310 plug to bantam plug (47 10599
WECO 310 plug to bantam plug (10') 10559
Bantam plug to alligator clips (107) 106438
Bantam plug to bantam plug (107 10615
Dual bantam piug to 5-pin D male (10" 30503
Bantam plug to 5-pin male, Wescom adaptor {14') 30518
9-pin D male to 9-pin D male OIU adaptor (10') 20309
V,35/306 34-pin male-to-male cable (67) 10214
V.35/306 34-pin male-to-male cable (107 10419
RJ45 to RJ45 8-pin modular plugs (147 112606
RI45 8-pin modular piug to 4 alligator clips (107) 30837
RS-449/MIL-188 37-pin D, male-to-male (6) 10215
RS-449/MIL-188 37-pin D, male-to-male {1{) H417
RS-449 DTE 37-pin D to X.21 DTE 15-pin {67 10562
MIL- 188 male 37-pin D to male 25-pin D (6') 10496
MIL-188 male 37-pin D to female 25-pin D (6") 10538
Siemens 3-pin to Siemens 3-pin (67 30687
Siemens 3-pin to bantam plug (6) 30761
Replacement cable for PR4OA/PRES Printer 30511

Replacement clock cable for Modet 30481 DSO Interface 30488
Replacement crossover cable V.35/306, male-to-female (9" 10204
Replacement crossover cable RS-449, male-to-female (97) 10210

Twinaxial to Twinaxial (6") 30917
Extender cable for PR45 Printer 30771
RJ435 &-pin modular plug to R8-232 (15 30904
Handset to RI8 4-pin modular plug (129 11255
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Model Number

Description

BREAKOUT BOXES
Breakout Box for RS-232C, V.24/V.28, MIL-183C Model 25
Breakout Box for V.35, Bell 306 Model 34
Breakout Box for RS-449, V. 10/V.11, MIL-188-114 Model 37

9.4
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SECTION 10
MAINTENANCE AND SERVICE

10.1 INTRODUCTION

This section contains information on maintenance and
service for the FIREBERD 4000. Specifically, it includes
steps to take should the user experience difficulty operating
the FIREBERD, maintenance procedures, and a description
of TTC s warranty and repair procedures,

10.2 MAINTENANCE

Basic troubleshooting, fan filter and battery service
procedures, and assembly and disassembly procedures are
described in this section.

10.2.1 In Case of Difficulty

If the unit fails to operate and no front panel indicators
Hluminate, check the following:

AC power cord and AC supply
¢ AC fuse and fuse rating
®  AC input voltage setting

If some indicators Hiuminate but the unit fails to operate,
there are several checks that can be made:

(1) Determine whether the selected interface is the cor-
rect one for the desired application. Refer to Section
5 for information on the interfaces.

{2y Verify that the interface is properly inserted in the

interface slot (with power OFF).

(3} Insertanother interface (suitable for the application)

in the event the original interface is not operating

properly. Turn power OFF before removing or

inserting the interface module.

Check the interface cable and connections between
the FIREBERD 4000 and the circuit being tested.

4)

As an aid to localizing the problem, perform the test
procedures in Section 2.8, Instrument Checkout. If the unit
cannot be made to operate properly, cali the TTC Customer
Service Department for assistance.
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10.2.2 Preventive Mzintenance

Preventive maintenance consists of cleaning, visual in-
spection for damage. and checking unit performance. When
performed regularly, it will help prevent unit malfunctions
and enhance unit reliability. The environment in which the
unit is used determines the required-frequency of mainte-
nance. The FIREBERD 4000 should be visually inspected
and cleaned as often as conditions require. Accumutlation of
dust in the unit can cause overheating and component break-
down. Dust on components acts as an insulating blanket
which prevents efficient heat dissipation. t aiso provides an
electrical conduction path that could result in unit failure,
especiafly under high-humidity conditions.

Exterior Inspection and Cleaning

Inspect the external portions of the unit for damage, wear,
and missing parts. Instruments that appear to have been
dropped or otherwise abused should be checked thoroughly to
verify correct operation and performance. Deficiencies found
that could cause personai injury or could lead to further
damage to the unit should be repaired immediately.

L.oose dust and dirt should be removed with a soft cloth.
Dirt that remains can be removed with a soft cloth dampened
in a mild detergent-and-water solution, Do not use abrasive
cleaners.

NOTE: Use only enough water to dampen the cloth.

CAUTION: Do not get moisture inside the unit,

interior Inspection and Cieaning

Inspect the interior of the FIREBERD 4000 for damage
and wear. Deficiencies found should be repaired immediately.
H heat-damaged components are found there could be other
trouble in the unit; therefore, it is important that the cause of
overheating be corrected to prevent a recurrence of the dam-
age. Toclean the interior, use dry low-pressure air to rermaove
any dust,

10.2.3 Removing the FIREBERD Cover

Use the following procedures to remove the cover from
the FIREBERD 4000 (piastic case) and FIREBERD MC4000
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(metal case) when replacing the battery for the battery-backed
memory and clock. and cleaning the fan filter.,

Removing the Cover from the FIREBERD 4000

Perform this procedure to remove the top cover from a
FIREBERD 4000 (plastic case).

{1y Turn the AC power OFF and disconnect the AC
power cord from the unit.

(2}

Remove the snap-on pouch from the top cover.

(3) Remove and retain the four screws holding the top
cover in place. The screws are located next to the
COvVer Snaps.

{4) Grasp both sides of the top cover and gently lift up.

‘Removing the Cover from the FIREBERD MCA4000

Perform this procedure to remove the top cover from a
FIREBERD MC4000 (metal case).

(13 Turn the AC power OFF and disconnect the AC
power cord from the unit.
(2)

Remove the snap-on pouch from the top cover.

Locate, remove, and retain the two front bezel screws
located on each side of the case.

(3)

NOTE: If the handle is obstructing access, press the
handle locking buttons on each side and
rotate the handle down to expose the front
bezel screws,

Pull the front bezel off of the unit.

{5y Lift up on the fronl edge of the cover and shide it

forward fo free the cover from the rear bezel.

10.2.4 Installing the FIREBERD Cover

Use the following procedures to install the cover on the
FIREBERD 4000 and FIREBERD MC4000 when replacing
the battery for the battery-backed memory and clock, and
cleaning the fan filter.
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Installing the Cover on the FIREBERD 4000

Perform this procedure to instali the top cover on a
FIREBERD 4000 (plastic case).

{13 Place the top cover on the FIREBERD making sure
the cover is positioned correctly.

(2) Fasten the cover to the FIREBERD using the four

screws removed when the cover was taken off.

3

Replace the snap-on pouch.
(4) Reconnect the AC power cord, press the POWER
switch, and verify proper operation of the FIRE-
BERD using the test procedures located in Section
2.8.

installing the Cover on the FIREBERD MC4000

Perform this procedure to install the top cover on a
FIREBERD MC4000 (metal case).

{1} Place the top cover on the FIREBERD making sure
the cover is positioned inside the guides located on
each side of the case.

(2) Slide the top cover along the guides and under the

rear panel bezel.

{3) Reptlace the front bezel by pressing it back into place

on the front panel and securing it with the two screws

that were previously removed.

NOTE: Ifthe handle is obstructing access, press the
handle locking buttons on each side and
rotate the handie down 1o expose the front
bezel screws holes on the side panels.

{4) Reconnect the AC power cord, press the POWER
switch, and verity proper operation of the FIRE-
BERD using the test procedures located in Section
2.8,

10.2.5 Bepiacing the Battery

WARNING: DO NOT INCINERATE OR MUTILATE THE
BATTERIES. THEY MAY BURST OR RE-
LEASE TOXIC MATERIALS CAUSING
PERSONAL INJURY.
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The FIREBERD 4000 is equipped with a lithium battery
located on the lower right comer of the Processor board
(40884). The battery is used as a power supply for the non-
volatilfe memory and the real time clock. It should be noted
that removing the battery causes the non-volatile memory to
lose any stored information and the loss of the current time.
The battery should be checked annualiy for damage and/or
leakage. Life expectancy of the battery is approximately 7
years.

NOTE: Use only a TTC-supplied replacement battery. (Part
#9-11-002769).

To replace the battery in the FIREBERD 4000 or the
FIREBERD MC4000:

(1} Remove the cover as described in Section 10.2.3.
Use the appropriate procedure to remove the plastic
or metal cover.

{2) Locate the Processor board (40884). The Processor
board is located directly behind the front panel
assembly.

(3} Remove the Processor board (40884} by pulling up
on the board extractors on the top edge of the board.

4y Locate the battery in the lower right side of the
Processor board.

(5) Use diagonal cutters to remove the plastic tie from
around the battery and remove the battery.

{6} Properly dispose of the old battery.

(7) Insertthe replacement battery into the battery holder,
Verify that the polarity of the battery leads matches
the polarity marked on the battery holder. The
battery holder leads are marked “+7 and *-7.

(%) Secure the batiery with a small tie wrap.

(9) Insert the Processor board into the appropriate slot.
Gently press the board into the Motherboard con-
nector by the top corners of the board,

NOTE: Be sure toinstali Processor board in the unit
with the component side facing the front of
the unit. :

CAUTION: Do not force the board into the
Motherboard connector. This will
damage connector pins.

(10} Instali the cover as described in Section 10.2.4. Use
the appropriate procedure to install the piastic or
metal cover,
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(11} Apply power to the FIREBERD. Reset the date,
time, stored froot panel configurations, and any
other settings that are stored in memory. All menus
are returned to the factory defaults when the battery
is replaced.

10.2.6 Cleaning and Replacing the Fan Filter

The fan is mounted on the left side of the FIREBERD
4000. The fan is protected by a filter which is located between
the fan and the side panel vents. The filter should be checked
and cleaned periodically to ensure proper cooling.

To clean or replace the filter perform the following
procedure:

(1) Remove the cover as described in Section 10.2.3,
Use the appropriate procedure to remove the plastic
or metal cover.

{2) Facing the front panel, locate the fiter on the leftside
of the FIREBERD. Puil the filter from the filter slot.

(4) Clean the filter with cormpressed air or a soft brush.
(%) Re-insert the cleaned filter into the filter slot.

{6} Instali the cover as described in Section 10.2.4. Use
the appropriaie procedure fo install the plastic or
metal cover,

10.3 SERVICE

10.3.1 Warranty Policy

All equipment manufactured by Telecommunications
Techniques Corporation (TTC) is warranted against defects in
material and workmanship. This warranty applies only to the
original purchaser and is non-transferable unless express
wrilten authorization of the warranty transfer is granted by
TTC.

Liability under this warranty extends onty to the replace-
ment value of the equipment. The warranty is void under the
foilowing conditions.

*  FEquipment has been altered or repaired without
specific authorization from TTC.
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¢ Equipmentis installed other than in accordance with
instructions contained in TTC literature and operat-
ing manuals.

No other warranty is expressed or implied. TTC is not
liable for consequential damages.

10.3.2 In-Warranty Service

Equipment in warranty must be returned to the factory
with shipping prepaid. The equipment should be packed and
shipped in accordance with instructions in Scction 10.3.4 of
this manual. Before returning any equipment, the customer
must obtain a Return Authorization (RA) number by contact-
g the T'TC Repair Department. The RA number should then
appear on all paperwork and be clearly marked on the outside
of the shipping container.

After the equipment is repaired by TTC, it will be tested
to applicable specifications, burned-in for at least 24 hours,
retested, and returned to the customer with shipping prepaid.
A brief description of the work performed and the materials
used will be provided on the Equipment Repair Report fur-
nished with the returned equipment.

10.3.3 Qut-of-Warranty Service

The procedure for repairing out-of-warranty equipment
is the same as that used for equipment still in warranty.
However, there is a minimum charge applied to each request
for out-of-warranty service. The minimum charge guarantees
the customer an estimate of the repair costs and is used as
credit against actual materials and tabor costs should the
equipment be repaired. Contact the TTC Repair Department
for specific information on the minimum out-of-warranty
charge.

The customer will be billed for parts pius standard labor
rates i effect at the time of repair. The customer wili also be
required to furnish a purchase order number before repair
work can be started, and a hard copy of the purchase order
must be received by TTC before the repaired equipment may
be shipped to the customer. A description of the labor and
materials used will be provided in the Equipment Repair
Report.

Onee an out-of-warranty repair is made, the repaired part
or component is warranted for 90 days. This warranty applies
only to the part or component that was repaired; other parts or
components are not covered under the 90-day repair warranty.
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10.3.4 Eguipment Return instructions

Toall equipment returned for repair, the customer should
attach a tag that includes the following information.

Owner’s name and address.

()
(2) A list of the equipment being returned and the
applicable serial numberi(s).

(3} A detailed description of the problem or service
reguested.

(4) The name and telephone number of the person to
contact regarding questions about the repair.

(5) The Return Authorization (RA) number.

NOTE: The Return Authorization (RA) number must be
obtained from TTC s Repair Department before
the unit can be shipped to TTC.

If a mainframe is being retumed, it is recommended that
all switches be left in the positions they were in when the
problem occurred. The interface in use at the time of the
failure should aiso be returned.

When possible, the FIREBERD 4000 should be returned
i the original shipping container and packing material, If the
unit is returned for servicing, please attach a completed return
tag. To ensure careful handling mark the shipping container
“FRAGILE”. In addition. mark the TTC-issued Return Au-
thorization (RA)} number on the outside of the shipping
container.

I the original container is not available, the unit should
be carefully packaged so that it wilt not be damaged in transit.
The following instructions should be used for repacking the
FIREBERD 4000 with commercially available materials.

(1) Attach a completed return tag to the unit.

2)

Bouble wrap the unit in heavy paper or plastic.
{3) Use s heavy duty, doubic-walled carton of 350-
pound test material.

Surround the unit on ALL sides with a minimum of
4 to 5 inches of shock absorbing packaging material.
This will provide firm cushioning and prevent
movement inside the container. Protect the front and
rear panels with extra packaging material.

(4)
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(3)

(6)

(7)

Sea} the top and bottom of the shipping container
with strong shipping tape or metal bands.

Clearly and legibly mark the shipping container
FRAGILE.

Clearly mark the TTC-issued RA number on the
outside of the container and ship it prepaid and
insured to TTC.

NOTE: TTC is not liable for any damage that may
occur during shipping.

Telecommunication Techniques Corporation
Repair Department RA NO.
20410 Observation Drive
Germantown, Maryland 20876

NOTE: In all accompanying correspondence to the
TTC Repair Department, refer to the unit by
model number and full serial number.
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APPENDIX A

HEXADECIMAL CONVERSION TABLE

BAUDOT BCDIC
HEX LTRS FIGS UPPER | LOWER ASCH EBCDIC
G0 Blank Biank Space Space NLUL {Biank} NUL (Nulby
0 E K = ! SOH ( Stant of Header} SOH (Stant of Header)
32 L¥ LF < 2 SEX (Start of Text} STX (Start of Text}
LX) A - 3 FXT(End of Text) EXT End of Text)
4 Space Space . 4 EOT {End of Transmission} PF { Punch (17}
05 5 'or BELL A 5 ENQ (Enguiry) HT (Honvontal Tab)
06 1 § & ACK (Acknowiedge} LC (Lower Case}
7 u 7 > 7 BEL{Bell DEL (Delete}
8 R CR * 8 BS {Backspace)
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APPENDIX B

INTERFACE MODEL: —
OPERATING MODE: ASYNC

ERROR

INTERFACE

TIME & SIGNAL

PERFORMANCE

*Available in SYNC mode

BIT ERRS
AVG BER
AVG BLER

PATL SEC
TEST SEC
DELAY
TIME

AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

ANALYSIS RESULTS

BLK ERRS
BLOCKS
CHAR ERR*

% EFS
DAT RATE
ERR SEC

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID:

PAT LOSS
BER

DATE
ELAP SEC

GEN FREQ

SES

% SES
DEG MIN
ERR-SES

INT188



ANALYSIS RESULTS BY DATA INTERFACE

INTERFACE MODEL: —
OPERATING MODE: ASYNC

ERROR BIT ERRS
AVG BER
AVG BLER
INTERFACE
TIME & SIGNAL PATL SEC
TEST SEC
DELAY
TIME
PERFORMANCE AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

*Available in SYNC mode

B-2

ANALYSIS RESULTS

BLK ERRS
BLOCKS
CHAR ERR¥*

% EFS
DAT RATE
ERR SEC

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY 1D

PAT LOSS
BER

DATE
ELAP SEC
GEN FREQ

SES

% SES
DEG MIN
ERR-SES

INT232



APPENDIX B

INTERFACE MODEL.: 30447A
OPERATING MODE: NORM

ERROR

INTERFACE

TIME & SIGNAL

PERFORMANCE

* Available in BPV mode

BIT ERRS
AV(G BER
AVG BLER

BPVs*

PATL SEC
DATE
ELAP SEC
TIME

AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

B-3

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

BPV Rate*

% EFS
TEST SEC
ERR SEC

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID: DSiCR2

PAT LOSS
BER

AVG BPVR*

RCV FREQ
DAT RATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES



ANALYSIS RESULTS BY DATA INTERFACE

INTERFACE MODEL.: 30481
OPERATING MODE: —

ERROR BIT ERRS
AVG BER

AVG BLER
INTERFACE

PATL SEC
DATE
ELAP SEC
TIME

TIME & SIGNAL

PERFORMANCE AVL SEC
UNA SEC
% AVL SEC
G % EFS

BER-SES

B-4

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

% EFS
TEST SEC
ERR SEC

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY |D:

PAT LOSS
BER

RCV FREQ
DAT RATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES

Dpso



APPENDIX B

INTERFACE MODEL: 30524
OPERATING MODE: NORM

ERROR

INTERFACE

TIME & SIGNAL

PERFORMANCE

#Available in CODE mode

BIT ERRS
AVG BER
AVG BLER

CODE ERR*

PATL SEC
DATE
ELLAP SEC
TIME

AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

B-5

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

CER*

% EFS
TEST SEC
ERR SEC

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID: 8MGTC3

PAT 1.OSS
BER

AVG CER*

RCV FREQ
DAT RATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES



ANALYSIS RESULTS BY DATA INTERFACE

INTERFACE MODEL: 30608
OPERATING MODE: —

ERROR BIT ERRS
AVG BER
AVG BLER

INTERFACE

FATL SEC
DATE
ELAP SEC
TIME

TIME & SIGNAL

AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

PERFORMANCE

B-6

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

9% EFS
TEST SEC
ERR SEC

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID: 64G703

PAT LOSS
BER

RCV FREQ
DAT RATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES



APPENDIX B

INTERFACE MODEL: 30609
OPERATING MODE: FRAMED/CRC4

ERROR

INTERFACE

TIME & SIGNAL

PERFORMANCE

*Available in FRAMED/CRC4 mode

BIT ERRS
BER

CODE ERR
CRC ERR*
AVG FAS**

PATL SEC
DATE
ELAP SEC
TIME

AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

% Ayailable in FRAMED/CRC4 and FRAMED modes

B-7

ANALYSIS RESULTS

PAT LOSS
PAT SLIP

CER
AVG CRCH*
1 SEC CRC*

% EFS
TEST SEC
ERR SEC

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID: 2MG704

AVG BER

AVG CER
FAS ERR**

RCV FREQ
DAT RATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES



AMALYSIS RESULTS BY DATA INTERFACE

INTERFACE MODEL: 30678
OPERATING MODE: FRAMED

ERROR

INTERFACE

TIME & SIGNAL

PERFORMANCE

*Not available in UNFRAMED mode

BIT ERRS
AVG BER
AVG BLER

FRA ERR*
RCV CODE

PATL SEC
DATE
ELAP SEC
TIME

AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

B-8

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

AVG FER*

% EFS
TEST SEC
ERR SEC

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID: DSO0A/B

PAT LOSS
BER

RCV BYTE

RCV FREQ
DAT RATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES



APPENDIX B

INTERFACE MODEL: 40112
OPERATING MODE: DTE

ERROR

INTERFACE

TIME & SIGNAL

PERFORMANCE

BIT ERRS
BER
AVG BLER

PATL SEC
DATE
ELAP SEC
TIME

AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

% EEFS
TEST SEC
ERR SEC
DELAY

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID: RS-232

PAT LOSS AVG
BER

RCV FREQ
DAT RATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES



ANALYSIS RESULTS BY DATA INTERFACE

INTERFACE MODEL: 40138
OPERATING MODE: DTE

- ERROR BIT ERRS
AV(G BER

AVG BLER
INTERFACE
TIME & SIGNAL PATL SEC
DATE

ELAP SEC
TIME

AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

PERFORMANCE

B-10

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

% EFS
TEST SEC
ERR SEC
DELAY

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID:

PAT LOSS
BER

RCV FREQ
DAT RATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES

V.35



APPENDIX B

INTERFACE MODEL: 40151
OPERATING MODE: —

ERROR

INTERFACE

TIME & SIGNAL

PERFORMANCE

BIT ERRS
AVG BER
AVG BLER

PATL SEC
DATE
ELAP SEC
TIME

AVL 3EC
UNA SEC
% AVI1. SEC
G % EFS
BER-SES

B-11

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

% EFS
TEST SEC
ERR SEC

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID: DSt

PAT LOSS
BER

RCV FREQ
DAT RATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES



- ANALYSIS RESULTS BY DATA INTERFACE

INTERFACE MODEL: 40182
OPERATING MODE: —

ERROR BIT ERRS
AVG BER
AVG BLER
INTERFACE
TIME & SIGNAL PATL SEC
DATE
ELAP SEC
TIME
PERFORMANCE AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

ANALYSIS RESULTS

‘BLK ERRS

BLOCKS
PAT SLIP

% EFS
TEST SEC
ERR SEC
DELAY

% DEG MIN
G EFS
GERR SEC
SES

DISPLAYID: WEC303

PAT LOSS
BER

RCV FREQ
DAT RATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES
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INTERFACE MODEL: 40188
OPERATING MODE: BRIDGE

ERROR

INTERFACE

TIME & SIGNAL

PERFORMANCE

BIT ERRS
AVG BER
AVG BLER

PATL SEC
DATE
ELAP SEC
TIME

AVL 3EC
UNA SEC
% AV SEC
G % EFS
BER-SES

B-13

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

9% EFS
TEST SEC
ERR SEC
DELAY

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID:  HS-449

PAT LOSS
BER

RCV FREQ
DAT RATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES



ANALYSIS RESULTS BY DATA INTERFACE

INTERFACE MODEL: 40200
OPERATING MODE: DCE/DTE

ERROR BIT ERRS
BER BLOCKS
AVG BLER

INTERFACE

TIME & SIGNAL PATL SEC
TEST SEC

GEN FREQ
DATE

PERFORMANCE AVL SEC
UNA SEC

% AVL SEC
G % EFS
BER-SES

B-14

ANALYSIS RESULTS

BLK ERRS
BER
PAT SLIP

% EFS
DAT RATE
TIME

SEC

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID: RS-449

PAT LOSS AVG

RCV FREQ
ELAP SEC ERR
DELAY

SES

% SES
DEG MIN
ERR-SES



APPENDIX B

INTERFACE MODEL: 40202
OPERATING MODE: DCE/DTE

ERROR
BER

INTERFACE

TIME & SIGNAL

PERFORMANCE

BIT ERRS
BLOCKS
AVG BLER

PATL SEC
DATE
ELAP SEC
TIME

AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

B-13

ANALYSIS RESULTS

BLK ERRS
BER
PAT SLIP

% EFS
TEST SEC
ERR SEC
DELAY

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID: V.35

PAT LOSS AVG

RCV FREQ
DAT RATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES



ANALYSIS RESULTS BY DATA INTERFACE

INTERFACE MODEL: 40204
OPERATING MODE: —

ERROR BIT ERRS
AVG BER

AVG BLER
INTERFACE
TIME & SIGNAL PATL SEC
DATE
ELAP SEC
TIME
PERFORMANCE AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

B-16

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

% EFS
TEST SEC
ERR SEC

% DEG MIN
G EES
GERR SEC
SES

DISPLAY ID:

PAT LOSS
BER

RCV FREQ
DAT RATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES

LAB



APPENDIX B

INTERFACE MODEL: 40226
OFERATING MODE: —

ERROR

INTERFACE

TIME & SEGNAL

PERFORMANCE

BIT ERRS
AVG BER
AVG BLER

PATL SEC
DATE
ELAP SEC
TIME

AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

B-17

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

% EFS
TEST SEC
ERR SEC
DELAY

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID: MILUNB

PAT LOSS
BER

RCV FREQ
DAT RATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES



ANALYSIS RESULTS BY DATA INTERFACE

INTERFACE MODEL.: 40232
OPERATING MODE: ISOCH

ERROR BIT ERRS
AVG BER
AVG BLER
INTERFACE
TIME & SIGNAL PATL SEC
DATE
ELAP SEC
TIME
PERFORMANCE AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

B-18

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

% EFS
TEST SEC
ERR SEC
DELAY

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID: RS-232

PAT LOSS
BER

RCV FREQ
DAT RATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES



APFENDIX B

INTERFACE MODEL: 40234
OPERATING MODE: ASYNC

ERROR

INTERFACE

TIME & SIGNAL

PERFORMANCE

BIT ERRS
AVG BER
AVG BLER

PATL SEC
DATE
ELAP SEC
TIME

AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

B-19

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

% EFS
TEST SEC
ERR SEC
DELAY

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID: RS-232

PAT LOSS
BER

RCV FREQ
DAT RATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES



ANALYSIS RESULTS BY DATA INTERFACE

INTERFACE MODEL: 40236
OPERATING MODE: DTE/DCE

ERROR BIT ERRS

' AVG BER

AVG BLER

INTERFACE
TIME & SIGNAL PATL SEC
DATE
ELAP SEC
TIME
PERFORMANCE AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

B-20

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

% EES
TEST SEC
ERR SEC
DELAY

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID: RS-232

PAT LOSS
BER

RCV FREQ
DAT RATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES



APPENDIX B

INTERFACE MODEL: 40263
OPERATING MODE: DTE

ERROR

INTERFACE

TIME & SIGNAL

PERFORMANCE

BIT ERRS
AVG BER
AVG BLER

PATL SEC
DATE
ELAP SEC
TIME

AVL SEC
UNA SEC
Y% AVL SEC
G % EFS
BER-SES

B-21

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

% EFS
TEST SEC
ERR SEC
DELAY

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID: HS-449

PAT LOSS
BER

RCV FREQ
DAT RATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES



ANALYSIS RESULTS BY DATA INTERFACE

INTERFACE MODEL: 40298
OPERATING MODE: —

ERROR BIT ERRS
AVG BER
AVG BLER
INTERFACE
TIME & SIGNAL PATL SEC
DATE
ELAP SEC
TIME
PERFORMANCE AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

B-22

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

% EFS
TEST SEC
ERR SEC
DELAY

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID: MILBAL

PAT LOSS
BER

RCV FREQ
DAT RATE
GEN FREQ

-SES

% SES
DEG MIN
ERR-SES



APPENDIX B

INTERFACE MODEL: 40323
OPERATING MODE: 64 kb/s

ERROR
BER

INTERFACE

TIME & SIGNAL

PERFORMANCE

BIT ERRS
BLOCKS
AVG BLER

PATL SEC
DATE
ELAP SEC
TIME

AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

ANALYSIS RESULTS

BLK ERRS
BER
PAT SLIP

% EFS
TEST SEC
ERR SEC

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY iD: G.703

PAT LOSS AVG

RCV FREQ
DAT RATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES



ANALYSIS RESULTS BY DATA INTERFACE

INTERFACE MODEL: 40363
OPERATING MODE: NORM

ERROR BIT ERRS
AVG BER

AVG BLER
INTERFACE BPVs*
TIME & SIGNAIL PATL SEC**
DATE
ELAP SEC
TIME
PERFORMANCE AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

*Avatlable in BPV mode
** A vailable in NORM mode

B-24

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

BPV Rate*

% EFS**
TEST SEC**
ERR SEC**

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID:

PAT LOSS
BER

AVGBPVR*

RCV FREQ
DAT RATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES

™



APPENDIX B

INTERFACE MODEL: 40380
OPERATING MODE: NORM

ERROR

INTERFACE

TIME & SIGNAL

PERFORMANCE

*Available in BPV mode
#* Available in NORM mode

BIT ERRS
AVGBER
AVG BLER

CODE ERR*

PATL SEC**
DATE

ELAP SEC
TIME

AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

B-25

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

CER*

% EF§**
TEST SECH*
ERR SEC**

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID:  2.048M

PAT 1.OSS
BER

AVG CER*

RCV FREQ
DAT RATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES



ANALYSIS RESULTS BY DATA INTERFACE

INTERFACE MODEL: 40392
OPERATING MODE: CHAR

ERROR BIT ERRS
AVG BER
AVG BLER

INTERFACE
TIME & SIGNAL PATL SEC
DATE
ELAP SEC
ERR SEC
PERFORMANCE AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

B-26

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

% EFS
TEST SEC
DELAY
GEN FREQ

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID: RS-232

PAT LOSS
BER

RCV FREQ
DAT RATE
PATL SEC
TIME

SES

% SES
DEG MIN
ERR-SES
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INTERFACE MODEL: 40405
OPERATING MODE: NORM

ERROR

INTERFACE

TIME & SIGNAL

PERFORMANCE

*Available in BPV mode
** Avatlable in NORM mode

BIT ERRS
AV(G BER
AVG BLER

CODE ERR*

PATL SEC**
DATE

ELAP SEC
TIME

AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

B-27

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

CER*

Yo EFSH*
TEST SEC**
ERR SEC#*

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID: DS1/D4

PAT L.OSS
BER

AVG CER*

RCV FREQ
DATRATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES



ANALYSIS RESULTS BY DATA INTERFACE

INTERFACE MODEL: 40460
OPERATING MODE: D4

ERROR BIT ERRS
BER

INTERFACE BPVs
FRA ERR**
AVG CRC*

PATL SEC**
DATE

ELAP SEC
TIME

TIME & SIGNAL

AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

PERFORMANCE

#*Available in ESF mode
**Available in D4 mode

B-28

ANALYSIS RESULTS

PAT L.OSS
PAT SLIP

BPV Rate
AVQG FER**

9 BEFS**
TEST SEC
ERR SEC

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID: DS1/Fe

AVG BER

AVG BPVR
CRC ERR*

RCV FREQ
DAT RATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES



APPENDIX B

INTERFACE MODEL: 40340

OPERATING MODE: D4/SLCY6

ERROR

INTERFACE

FRA ERR*

TIME & SIGNAL

PERFORMANCE

* Available in D4/SLCS6 mode
** Available in ESF mode

BIT ERRS
BER

BPVs
AVG FER*

PATL SEC*
TEST SEC
GEN FREQ
SEC

AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

B-29

ANALYSIS RESULTS

PAT LOSS
PAT SLIP

BPV Raie
CRC ERR**

% EFS*
DAT RATE
TIME

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID:  DS1/T1

AVG BER

AVG BPVR
AVG CRC**

RCV FREQ
ELAP SEC ERR
DATE

SES

% SES
DEG MIN
ERR-SES



ANALYSIS RESULTS BY DATA INTERFACE

INTERFACE MOBEL: 41131
OPERATING MODE: —

ERROR BIT ERRS
AVG BER
AVG BLER

INTERFACE FRA ERR

TIME & SIGNAL PATL SEC
TEST SEC
TIME
PERFORMANCE AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

AVG FER

% EFS
DAT RATE

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID:

PAT LOSS
BER

SMPX CUR

DATE
ELAP SEC

SES

% SES
DEG MIN
ERR-SES

bDs



APPENDIX B

INTERFACE MODEL: 41400
OPERATING MODE: DTE/DCE

ERROR

INTERFACE

TIME & SIGNAL

PERFORMANCE

BIT ERRS
AV(G BER
AYG BLER

PATL SEC
DATE
ELAP SEC
TIME

AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

B-31

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

% EFS
TEST SEC
ERR SEC

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY ID: MiL-449

PAT LOSS
BER
CHAR ERR

RCV FREQ
DAT RATE
GEN FREQ

SES

% SES
DEG MIN
ERR-SES



ANALYSIS RESULTS BY DATA INTERFACE

INTERFACE MODEL: 41440
OPERATING MODE: —

ERROR'

INTERFACE

TIME & SIGNAL

PERFORMANCE

! Not valid in VOICE or R$232 modes
2ESF frame only

* available in VOICE mode

# Framed mode only

BIT ERRS
AVG BER

BPVs

AVG BPVR
BIT SLiP
RLVLYV

PATL SEC
DATE
DAT RATE
ELAP SEC
ERR SEC
NLVLV

AVL SEC
UNA SEC
% AVL SEC
G % EFS
BER-SES

B-32

ANALYSIS RESULTS

BLK ERRS
BER

RCV BOM*
MAX 0'S
AVG FER
RCV BYTE*

% EFS

N LVL dB
PLVLV
PLVL dB
GEN FREQ

% DEG MIN
G EFS
GERR SEC
SES

DISPLAY iD: T1/FT1

PAT LOSS
PAT SLIP

RX LVL dB
BPV Rate
RX ABCD?

RCV FREQ
TEST SEC
PPLVL V
LVL dBm
TIME

SES

% SES
DEG MIN
ERR-SES



APPENDIX C

%AVL SEC

%DEG MIN

%EFS

%SES

1SEC CRC

AVG BER

AVG BLER

APPENDIX C
ANALYSIS RESULTS DEFINITIONS

Percent of Available Seconds - The ratio of
available seconds to the total number of sec-
onds counted since patlern synchronization.
Expressed as a percentage. See AVL SEC and
Appendix F. (PERFORMANCE category,
Option 4004)

Percent of Degraded Minutes - The ratio of
degraded minutes to the total number of min-
utes consisting of the available non-severely
errored seconds counted since patiern synchro-
nization. Expressed as a percentage. See DEG
MIN and Appendix F. (PERFORMANCE
category, Option 4004)

Percent of Error-Free Seconds - The ratio of
error-free seconds to the total number of pat-
tern synchronization seconds. Frror-free sec-
onds are the difference between pattern syn-
chronization seconds and errored seconds.
Expressed as a percentage. See Pattern Syn-
chronization Seconds and ERR SEC. (TIME &
SIGNAL category}

Percent of Severely Errored Seconds - The ratio
of severely errored seconds to the total number of
available seconds, Expressed as a percentage.
See SES, AVL SEC, and Appendix F. (PER-
FORMANCE category, Option 4004)

One-Second Cyclic Redundeancy Check Ervors -
The total number of CRC errors counted in the
last test second. (INTERFACE category)

Average Bit Error Rate - The average bit error
rate occurring during the test period starting
from pattern synchronization, AVG BER is
calculated by dividing the total number of bit
errors counted by the total number of bits
counted since pattern synchronization.  Ex-
pressed in exponential form. See BIT ERRS.
{ERROR category}

Average Block Error Rate - The average block
error rate occurring during the test starting
from pattern synchronization. AVG BLER is
calculated by dividing the total number of block
errors counted by the total number of blocks

C-1

AVG BPVR

AVG CER

AVG CRC

AVG FAS

AVG FER

counted since pattern synchronization. Ex-
pressed in exponential form. See BLK ERRS
and BLOCKS. (ERROR category)

Average Bipolar Violation Rate - The average
bipolar violation rate occurring during a lest
pertod starting from pattern synchronization.
AVG BPVR is calcalated by dividing the total
number of bipolar violations counted by the
total number of bits counted after signal pres-
ence is detected. Expressed in exponential
form. See BPVs. (INTERFACE category}

Average Code Error Rate - The average code
error rate occurring during the test period start-
ing from pattern synchronization. AVGCER s
calculated by dividing the total number of code
errors counted by the total number of bits
counted after signal presence is detected. Ex-
pressed in exponential form, See CODE ERR.
(INTERFACE category)

Average Cyclic Redundancy Check Error Rate -
The average CRC ervor rate occurring during the
est period starting from pattern synchronization.
AVG CRC is calculated by dividing the total
number of CRC block errors counted by the total
number of CRC blocks counted after signal
presence is detected. Expressed in exponential
form. See CRCERR. (INTERFACE category)

Average Frame Alignment Signal (FAS | Error
Rate - The average frame alignment signal
error rate  occurring during the test period
starting from pattern synchronization. AVG
FAS is calculated by dividing the total number
of FAS errors counted by the total number of
FAS blocks counted after signal presence is
detected. Expressed in exponential form. See
FAS ERR. (INTERFACE category)

Average Frame Error Rare - The average frame
error rate occurring during the test period start-
ing from pattern synchronization. AVG FER is
calculated by dividing the total number of frame
errors counted by the total number of framing
bits counted after frame synchronization oc-
curs. See FRA ERR, (INTERFACE category)



ANALYSIS RESULTS DEFINITIONS

AVL SEC

BER

BER-SES

BiT ERRS

BIT SLIP

BLK ERRS

BLOCKS

BPV Rate

BPVs

CER

ANALYSIS RESULTS DEFINITIONS (Continued)

Available Seconds - The total number of avail-
able seconds, as determined by CCITT Recom-
mendation G.821 criteria.  See Appendix F.
(PERFORMANCE category, Option 4004)

Bit Error Rate - The total number of bit errors
counted over the last test interval divided by the
total number of data bits counted in the last test
interval. Expressed in exponential form. See
BIT ERRS. (ERROR category)

Bit Error Rate - The ratio of "Errors SES" to the
total number of data bits received since the
initial pattern synchronization excluding those
received during sync loss seconds and severely
errored seconds.

Bit Errors - The total number of errored data bits
counted since pattern synchronization. (ER-
ROR and SUMMARY categories)

Bit Slips - The number of bit slips counted in a
frame since pattern synchronization. {(INTER-
FACE category)

Block Errors - The total number of complete
blocks received that contain one or more bit
errors since pattern synchronization. See
BLOCKS. (ERROR category)

Blocks - The total number of complete blocks
received since pattern synchronization. The
block length is set through the Auxiliary Biock
Length menu. (ERROR category)

Bipolar Violation Rate - The total number of
bipotar violations counted in the last test inter-
val divided by the total number of bits counted
in the last test interval, See BPVs., {INTER-
FACE category)

Bipolar Violations - The total number of invalid
bipolar violations counted after signal presence
is detected. (INTERFACE and SUMMARY
categories)

Code Error Rate - The total number of code errors
counted in the last test interval divided by the total
number of bits counted in the last test interval. See
CODE ERR. {INTERFACE category)

C-2

CHAR ERR

CODE ERR

CRCERR

DATE

DAT RATE

DEG MIN

DELAY

ELAP SEC

ERR SEC

Character Errors - The total number of errored
characters received that contain at least one bit
error.  Only appears in asynchronous timing
mode. (ERROR and SUMMARY categories)

Code Errors - The total number of code errors
counted after signal presenceis detected. Result
only applies to G703 and G.704 interfaces.
{(INTERFACE and SUMMARY categories)

Cyelic Redundancy Check Errors - The total
number of CRC errors counted since the begin-
ningofthe test. (INTERFACE and SUMMARY
categories)

Date - The calendar date in day, menth, and
year. The date is set through the Auxiliary Date
meny, (TIME & SIGNAL category)

Data Rate - The receive data rate in b/s of the
channel being analyzed, ie., the primary or
secondary channel. {TIME & SIGNAL
category)

Degraded Minutes - The total number of min-
utes where the average BER is worse than 10
Note that CCITT Recommendation G.821
relaxes this requirement somewhat at 64 kb/s so
that when the average bit rate over 60 seconds is
64 kb/s, and four bit errors are counted, corre-
sponding to an average BER of 1.042 x 10°, the
minute is not considered to be degraded. See
Appendix F. (PERFORMANCE category,
Option 4004)

RTSICTS Delay - The measured time interval
hetween Request 1o Send{RTS} going HIGH and
Clear to Send (CTS) going HIGH. The result is
displayed i milliseconds from 0 to 9,999 and
>9999 ms. (TIME & SIGNAL category)

Elapsed Seconds - The total number of seconds
counted, based on the time-of-day clock, since
the last major switch change or test restart
occurred. Test seconds rmay or may not start at
the same time. See TEST SEC. (TIME &
SIGNAL category}

Errored Seconds - The total number of test
seconds where at feast one bit error occurred.
See TEST SEC. (TIME & SIGNAL category}
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ERR-SES

FAS ERR

FRA ERR

G %EFS

G EFS

GEN FREQ

GERR SEC-

LVLYV

LVL 4B

PP LVLY

ANALYSIS RESULTS DEFINITIONS (Continued)

Errors-SES - The number of bit errors counted
since the initial pattern synchronization exclud-
ing those counted during sync loss seconds and
severely errored seconds,

Frame Alignment Signal Errors - The total
number of errored frame alignment signal bits
counted after frame synchronization occurs.
(INTERFACE and SUMMARY categories)

Frame Errors - The total number of errored
framing bits counted after frame synchro-
nization occurs. RECEIVER panel
FRAME SYNC LED iluminates. (IN-
TERFACE and SUMMARY categories)

G821 Percentof Error-Free Seconds -'The
ratto of error-free seconds to the total num-
ber of avatlable seconds, as error-free
seconds applies to CCITT Recommenda-
tion(G.821. Expressed as apercentage. See
GEFS, AVL SEC, and Appendix F. (PER-
FORMANCE category, Option 4004}

G821 Error-Free Seconds - The total
number of available seconds in which no
bit errors are counted, as error-free seconds
applies to CCITT Recommendation G.821.
See Appendix F. (PERFORMANCE cate-
gory, Option 4004)

Generator Clock Freguency - The current
generator clock frequency in Hertz. {TIME
& SIGNAL category)

G.821 Errored Seconds - The total number
of available seconds with at least one bit
error.  See AVL SEC and Appendix F.
(PERFORMANCE category, Option 4004)

Levelin Volrs - The receive fevel expressed
in 0.1V steps from +6.0V 10 -6.0V. (TIME
& SIGNAL category}

Level in dB - The receive level expressed in
0.1dB steps from +6¢B 10 -40dB. (TIME &
SIGNAL category)

Peak to Peak Level in Volts - The receive
peak topeak level inQ. 1V stepsfrom+12.0V
o -12.0V. (TIME & SIGNAL category)
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LVL dBm

MAX O's

PATLOSS

PAT StLiP

PATL SEC

Pattern
Sync
Seconds

RCV BOM

HCV BYTE

RCV CODE

RCVY FREQ

Level indBm - The receive level in 0.1dBm
steps from +22.5 to -23.5 dBm. Only
available when all ones, AIS signal, is de-
tected. {TIME & SIGNAL category)

Maximum Zeros - The maximum number
of consecutive zeros counted since the last
test restart. (INTERFACE category)

Pattern Synchronization Loss - The total
number of pattern synchronization losses
occurring during a test period. ALARMS
panel PATTERN LOSS LED illuminates.
(ERROR and SUMMARY categories)

Pattern Slips - The total number of occur-
rences where extra or missing data bits are
detected in the received data. This result
oniy appears when pseudorandom patterns
are received. ALARMS panel PATTERN
SLIP LED illuminates. (ERROR and
SUMMARY categories)

Paitern Loss Seconds - The number of sec-
onds during which pattern synchronization
is tost. {TIME & SIGNAL category)

The number of test seconds having pattern
synchronization during any portion of
the second.

Received BirOriented Message - The ASCII
message of the BOM present on the data
link. (INTERFACE category)

Receive Byte Code - The received byte in
binary form every 150 milliseconds. Re-
sult only appears when the DDS DSO0A/B
Data Interface (Model 30678) is selected,
(INTERFACE category}

Receive Code Name - The control code name
of the received byte displayed in the RCV
BYTE result. Resultonly appears when the
DDS DSOA/B Data Interface (Modei 30678)
is selected, (INTERFACE category)

Receiver Clock Frequency - The current
recetver clock frequency in Hertz. (TIME
& SIGNAL category)



ANALYSIS RESULTS DEFINITIONS

ANALYSIS RESULTS DEFINITIONS (Continued)

R LVL dB Receive Level in dB - The receive level
expressed in 1.0 dB steps. (INTERFACE
category)

RLVLYV Receive Level in Volts - The receive level
expressed in voits in 0.01 volt steps. (IN-
TERFACE category)

RX ABCD Receive ABCD - The binary status of the
ABCD signal bits of the selected DSO
channel. (INTERFACE category)

SES Severely Errored Seconds - The total num-
ber of available seconds during which the
BER is worse than 10, as severely errored
seconds applies to CCITT Recommenda-
tion G.821. See Appendix F. (PERFOR-
MANCE category, Option 4004)

SMPX CUR Simplex Current - The simplex current level
in milliamps in 1 mA steps and poiarity

Test Interval Every 10 seconds, starting with pattern
synchronization. Used to caiculate error
rates, i.e., BER, BPV Rate, and CER.

Test Period Starts at patiern synchronization and con-
tinues to each reading of the results.

TEST SEC Test Seconds - The total number of seconds
counted after initial pattern synchroniza-
tion. RECEIVER panel PATTERN SYNC
LED illuminates at pattern synchroniza-
tion, (TIME & SIGNAL category}

TIME Time - The time of day in hours, minutes,
and seconds. Hours are presented in a 24-
hour format, The time is set through the
Auxiliary Time menu. {TIME & SIGNAL
category)

UNA SEC Unavailable Seconds - The total number of
unavailable seconds determined by CCITT
Recommendation G.821 criteria. See Ap-
pendix F. (PERFORMANCE category,
Option 4004)
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APPENDIX D
MAINFRAME STATUS AND ERROR MESSAGES

ASYNC FREQUENCY CONTENTION - The selected fre-
quency is not compatible with asynchronous operation. Any
frequency above 20 kHz generates this message.

ASYNC PATTERN CONTENTION - The selected test pattern
is not compatible with asynchronous operation. The patterns
include: 1:7, 3IN24, 2%-1, 221, QRSS, and PROGRM.

CLEARING NOVRAM - Occurs when an option has been
changed. All mainframe configurations are defaulted when
the non-volatile RAM is cleared.

GENERATOR CLK NOT PRESENT - The mainframe has not
detected a clock signal.

KEY STUCK - ALARM RST - The ALARM RESET key is
stuck during power-up,

KEY STUCK - CTHL PRT - The PRINTER CONTROLS print
key is stuck during power-up.

KEY STUCK - CUR LEFT - The left cursor key is stuck during
power-up. :

KEY STUCK - CUR RIGHT - The right cursor key is stuck
during power-up.

KEY STUCK - DISP HOLD - The DISPLAY HOLD key is
stuck during power-up.

KEY STUCK - ENTER - The ENTER key is stuck during
power-up.

KEY STUCK - ERR INS - The ERRCOR INSERT key is stuck
during power-up.

KEY STUCK - EVENT PRT - The PRINTER print event key
is stuck during power-up.

KEY STUCK - HOME - The HOME key is stuck during power-
up.

KEY STUCK - LOOP DOWN - The bottom Interface Status
and Control Panel key is stuck during power-up.

KEY STUCK - LOOP UP - The top Interface Status and
Control Panel key is stuck during power-up.

KEY STUCK - MORE - The MORE key is stuck during power-
up.

KEY STUCK - RECT1 DN - The left RESULT CATEGORY
switch is stuck on the down arrow daring power-up.

KEY STUCK - RE CT1 UP - The left RESULT CATEGORY
switch is stuck on the up arrow during power-up.

KEY STUCK-RE CT2DN - The right RESULT CATEGORY
switch is stuck on the down arrow during power-up.

KEY STUCK-RECT2 UP - The right RESULT CATEGORY
switch is stuck on the up arrow during power-up.

KEYSTUCK-RESLTLF - Theleft RESULT SELECT switch
is stuck on the left arrow during power-up.

KEYSTUCK-RESLTRT-Theleft RESULTSELECT switch
is stuck on the right arrow during power-up.

KEY STUCK - RE SL2 LF - The right RESULT SELECT
switch is stuck on the left arrow during power-up.

KEY STUCK - RE SL2 RT - The right RESULT SELECT
switch Is stuck on the right arrow during power-up.

KEY STUCK-RESTART - The RESTART key is stuck during
power-up.

KEY STUCK - RSLT PRT - The PRINTER RESULTS print
key is stuck during power-up.

KEY STUCK - SELF LOOP - The SELF LOOP key is stuck
during power-up.

KEY STUCK - SOFTKEY 1 - The first softkey from the left is
stuck during power-up.

KEY STUCK - SOFTKEY 2 - The second softkey from the lef?
is stuck during power-up.

KEY STUCK - SOFTKEY 3 - The third softkey fronm the left is
stuck during power-up.

KEYSTUCK-SUCATDN - The SETUP CATEGORY switch
is stuck on the down arrow during power-up.

KEYSTUCK-SUCATUP-The SETUPCATEGORY switch
is stuck on the up arrow during power-up.

KEY STUCK - SU SEL LF - The SETUP SELECT switch iz
stuck on the left arrow during power-up.



MAINFRAME STATUS AND ERROR MESSAGES

MAINFRAME STATUS AND ERROR MESSAGES (Continued)

KEY STUCK - SU SEL RT - The SETUP SELECT switch is
stuck on the right arrow during power-up.

No frame - Appears in the RCV FREQ result of the ANALY-
SIS RESULTS TIME & SIGNAL category when the main-
frame has not detected framing.

OPTIONS HAVE CHANGED - The configuration of the
mainframe has changed. Usually occurs when an option is
added or removed.

RCVDATAINVERTED-Thereceiveddataisinverted. Change
the interface panel switch settings to accept the inverted data.

RCV DATA LOSS - Received data is not being detected,

RESULTS OK - Appears in the ANALYSIS RESULTS
SUMMARY category when the mainframe is not reporting
any of the possible error results that can be reported in the
SUMMARY category.

RESULTS UNAVAIL- Appearsinthe ANALYSISRESULTS
SUMMARY category when the mainframe has not synchro-
nized or has lost the received signal.

SYNC PATTERN CONTENTION - The selected test pattern is
not compatibie with synchronous operation. The patterns
include: FOX and USER -3 patterns. This message does not
appear when the Synchronous User Pattern option (Option
4006) is instalied.

D-2
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APPENDIX E

FIREBERD 4000 FACTORY DEFAULTS

ftem

Factory Defauits

Description/Comment

Front Panel Switche

SELF LOOP

ERROR INSERT

SETUP CATEGORY

ANALYSIS RESULTS CATEGORY
DISPLAY HOLD

PRINTER Event

Interface Control Panel

ON

OFF

SETUP SUMMARY
ERROR

OFF

OFF

RTS: OFF. DTR: OFF

LED illuminated

LED not illuminated

SETUP SUMMARY displayed
Anaiys'ss Results Error category
LED not iHuminated

OFF LED illuminated

LEDs not Hluminated

ETUP CATEGORY M

INTERFACE:

EMULATE:
TIMING:

GENERATOR CLOCK:

INTERNAL FREQ:
SYNTH:

PATTERN:
PROGRM:

USER!

USER2

INT232

DTE
SYNC

INTRNL

64.0 kHz
0.05kHz

251

0100

010101 0105010001 0101
0010103010101 010701

01 010155555555 AAAAAA
AAGTOL010101 01 FFFFFRE
FF FF FF 80 01 80 01 8001 80
01 8001 8001

54 48 452051 554943 4B 20

42 52 4F 57 4E 20 46 4F 58 20
4A 554D 50 533 20 45 56 45 52
2054 4845204C415A 5920
44 4F 47 20:31 3233 34 35 36

37 38 39 30 0D OA

Internal RS-232-C interface

Data terminal equipment emulation
Synchronous timing

Internal generator clock

Internat fixed frequency
Optional synthesizer frequency

Pseudorandom pattern
Programmable Bit pattern

#| User Programmable Character pattern
(T1 zeros and ones density stress test)

#2 User Programmable Character pattern
(7-Bit ASCH Quick Brown Fox message)

E-1




FIREBERD 4000 FACTORY DEFAULTS

FIREBERD 4000 FACTORY DEFAULTS (Continued)

DATE:
TIME:
RESULT PRINT:
STATUS PRINT:

PRINTER:

R8232:

IEEE488:

FREQ®#):

Current date
Current time
STD
OFF

WIDTH: 40, SPEED: FAST,
TERM: CRLF

BAUD: 9600, DATA: 8,
PAR: NONE

SRQ: OFF

FREQ1: 0.3, FREQ2: 1.2,
FREQ3: 2.4, FREQ4: 4.8,
FREQS: 9.6, FREQ6: 19.2,
FREQ7: 56.0, FREQS: 64.0,

em Factory Defaults Description/Comment
USER3 E3C8C540DBE4COCID240 #3 User Programmable Character pattern
C2D9D6E6DI40 Co DO ET 40 (8-Bit EBCDIC Quick Brown Fox message}
DIE4ADADTE240DOESCS DY
40E3C8C540D3CLEYER40
CAD6CT40F1 F2F3F4 F5 F6
F7 F8 F9 FO 0D 25
SETUP SUMMARY 29-1, 64,0 kHz, Pattern, Clock, Interface, and
INT232, DTE, SYNC Emulation Defaults
RECALL/STORE All defaulted All selections have factory defaults
AUXILIARY Functions
AUX PRINT EVENT: ERROR: all evenis OFF Error Print Event Menu
TIMED: 00:05 Timed Print Event Menu
FLOW: OFF Out-of-Band Flow Control Menu
USER SYN THRSH: 10BYT User Synchronization Threshold Menu
SYNC LOSS THRSH: NORM Synchronization Loss Threshold Menu
SYNC LOSS ACT: HALT Receiver Action Upon Synchronization Loss
Menu
BLOCK LENGTH: PATLEN Block Length Menu

Date Meny

Time Menu

Results Printout Format Menu
Status Message Printout Menu
Printer Printout Format Menu
RS232 Printer/Controller
Interface Menu

Optional IEEE-488 Interface Menu (if in-
statled).

Optionai Synthesizer Fixed Frequency
Editor Menu
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FIREBERD 4000 FACTORY DEFAULTS (Continued)

ftem

Factory Defaulis

Description/Comment

FREQ9: 128.0, FREQI0: 256.0,
FREQI1: 512.0, FREQI2: 1544.0,

FREQ13: 2048.0 kHz

CLEAR NOVRAM? n/a Clear Non-Volatile RAM Menu
ANALYSIS RESULTS Tables
SUMMARY RESULTS OGK No errors detected
ERROR BIT ERRS: 0

AVG BER: 0. E-06

BER: 0. B-03

PAT SLIP: 0

BLK ERRS: 0

BLOCKS: counting

AVG BLER: 0. E-02

PAT LOSS: 0
INTERFACE BPVs: N/A (Not available)
TIME & SIGNAL PATL SEC: 0

ERR SEC: 4]

%EFS: 100.00%

TEST SEC: counting

ELAP SEC: counting

GEN FREQ: 64000.0

RCV FREQ: 64000.0

DELAY: blank

TIME: counting

DATE: counting

PERFORMANCE

Option not installed

Option instatled

OPTION NOT INSTALLED

AVL SEC:
UNA SEC:
%AVL SEC:
DEG MIN:
%DEG MIN:
G EFS:
GERR SEC:
G %EFS:
SES:

9%SES:

CCITT G.821 Performance option not in-
stalled

CCITT .821 Performance option instatled
counting
0
100.00%
0

0.00%
counting
0
160.00%
0

0.00%
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FIREBERD 4000 FACTORY DEFAULTS

FIREBERD 4000 FACTORY DEFAULTS (Continued)

ltem Factory Defaults Description/Comment

ALARMS us Panel

PATTERN LOSS OFF
CLOCK LOSS OFF
FRAME LOSS OFF
PATTERN SLIP OFF
POWER LOSS ON

RECEIVER Status Panel

PATTERN SYNC ON
CLOCK PRES ON
FRAME SYNC OFF
MARK ON
SPACE ON
Interface St nd Control Panel
EMULATE DTE
RLSD (RR) ON
DSR (DM) ON
CTS ON
RTS OFF
DTR OFF
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APPENDIX F

F.1 INTRODUCTION

APPENDIX F
OPTION 4004, CCITT G.821
PERFORMANCE ANALYSIS DISCUSSION

number and percentage of degraded minutes, and percentages
of available, severely errored, and error free seconds.

This appendix discusses the criteria for performance
analysis, the concept of available time versus unavaiiable
time, and degraded minutes as specified in CCITT Recom-
mendation G.821, This discussion is provided to familiarize

Table F-1

Performance Category Results

Description

Percent of Available Seconds
Percent of Degraded Minutes
Percent of Severely Errored Seconds
Available Seconds

Ber During Non-SES

Degraded Minutes

Errors During Non-SES

(G.821 Percent of Error Free Seconds
(5.821 Error Free Seconds

(G.821 Errored Seconds

Severely Errored Seconds
Unavailable Seconds

users that have the G.821 Performance Analysis Module Displayed
option installed (Option 4004). Results

%AVL SEC

%DEG MIN
F.2 PERFORMANCE ANALYSIS RESULTS %SES

AVL SEC

The performance results listed in Table F-1 are derived BER-SES

by observing the received bit error counts and received bit DEG MIN
counts at 1-second intervals, and classifying each I-second ERR-SES
interval as either available, unavailable, severely errored, or G %EFS
error free seconds. Refer to Appendix C for definitions G EFS
describing the results listed in Table F-1. This division of test GERR SEC
time is ilustrated in Figure F-1. Further calculations yield the SES

UNA SEC

Figure F-1

Division of Test Seconds for Performance Analysis
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OPTION 4004 - CCITT G.621 PERFORMANCE ANALYSIS DISCUSSION

F.3 DETERMINING AVAILAELE AND UN-
AVAILABLE SECONDS

CCITT Recommendation (:.821 defines available and
unavailable time as follows.

*A period of unavailable time begins when the bit error
rate {BER) in each second is worse than 10 for a period
of 10 consecutive seconds. These 10 seconds are
‘considered to be unavailable time. The period of
unavailable time terminates when the BER in each
second is better than 107 for a period of 10 consecutive
seconds, These 10 seconds are considered to be avail-
able time.”

Available and unavailable time are measured in seconds -
available seconds (AVL SEC) and unavailable seconds (UNA.
SEQC), respectively. All seconds after initial pattern synchro-
nization must fall into one of the two categories (total AVL
SEC + toral UNA SEC = total seconds after initial paitern
synchronization).

After initial pattern synchronization, seconds are con-
sidered to be available time; the AVL SEC begin counting
(seconds before initial pattern synchronization are not in-
cluded in performance analysis). These seconds continue to
be counted until 0 consecutive seconds, each with a BER
worse than 107, occur. A sliding window, 10 seconds in

length, 15 used to detect this transition from available time to
unavailable time and vice versa.

As an example, assume atest begins and continues to run
for 25 seconds and each of those 25 seconds has a BER better
than or equal to 10, After the initial pattern synchronization,
the seconds are considered to be available time, so the AVL
SEC count at this point is 25 ag shown in Figure F-2. In the
26th second, the BER becomes worse than 10*. The same for
the 27th and 28th seconds. In the 29th second, the BER
improves to better than or equal to 107, All 29 seconds are a
part of available time and are. therefore, counted as AVL SEC.

Even though there were 3 consecutive seconds (the 26th,
27th, and 28th) which each had a BER worse than 10, 10 such
consecutive seconds are required to make the transition to
unavailable time. Those 3 individual seconds are stili in
available time and they are counted as AVL SEC.

The 3 seconds with a BER worse than 107 are also in-
cluded in the count of severely errored seconds (SES), which
are those seconds with a BER worse than 107 that occur in
available time. A signal loss second or a second in which
pattern synchronization is lost is also considered to be a
second with a BER worse than 107, Therefore, the current test
result values for the AVL SEC count = 29; the SES count =3
and the UNA SEC count = 0.

Figure F-2
Siiding Window After 28th Test Second
Still in Available Time
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APPENDIX F

Figure F-3
Sliding Window After 88th Test Second
Still in Available Time

The same test continues to run and remains in available
time. Inthe 80th second, the BER forthat second is worse than
107 as shown in Figure F-3. The BER for the 8 1st through the
%5th seconds is also worse than 107, In the 86th second,
pattern synchronization is lost. This also continues for the
87th and 88th seconds. We now have 9 consecutive seconds
each of which has a BER worse than 107, As each of these
seconds occurs, we are still in available time, so they are
counted as AVL SEC and SES. The transition has not been
made from available time to unavailable time.

Figure F-4 shows the 89th second also has a BER worse
than 10, At this point, the AVL SEC count = 89, the SES
count= 13, and the UNA SEC count= (. However, the sliding
window now contains 10 consecutive seconds each having a
BER worse than 107, At this point the transition is made to
unavailable time.

Those 10 seconds which had been counted as AV SEC
are deducted from the AVL SEC count and are added to the
UNA SEC count; the AVIL SEC count becomes 79, and the
UNA SEC count becomes H). Those same 10 seconds were
also included in the SES count. However, SES is limited to
only those seconds in available time which have a BER worse
than (% therefore, those last consecutive 10 seconds must
also be deducted from the SES count(the SES count is updated
to 3).

Once the transition occurs from available time to unavaii-
able time, all seconds are counted as UNA SEC until 10
consecutive seconds occur each with a BER better than 16,
As the sample test continues, the 90th through 150th seconds
each have a BER worse than or equal to 10, We are still in
unavailable time, so these seconds are counted as UNA SEC;
now the total AVL SEC count = 79 and the total UNA SEC
cowt = 71.

Figure F-4
Sliding Window After 89th Test Second
Transition to Unavailable Time
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OPTION 4004 - CCITT G.821 PERFORMANCE ANALYSIS DISCUSSION

Figure F-5
Sliding Window After 160th Test Second
Transition to Available Time

Beginning with the 15Ist second, the BER for that second
falls below 10 as shown in Figure F-5. It is still counted as
an UNA SEC since we are still in unavailable time and the
transition has not been made to available time. A BER better
than 107 also occurs for the 152nd through the 160th seconds.
Since there are now [ consecutive seconds with a BER better
than 107, the transition is made from unavaiiable time 1o
available time.

As each of these 10 seconds occurred, it was added to the
UNA SEC count (UNA SEC =81, AVL SEC =79, and SES
= 3}. Now that those consecutive seconds have triggered the
transition to availabie time, they are deducted from the UNA
SEC count and added to the AVL SEC count. Now the UNA
SEC count = 71 and and the AVL SEC count = 89,

The monitering of available and unavailable time contin-
ues for the duration of the test.

F.4 DETERMINING DEGRADED MINUTES

Degraded minutes (DEG MIN} is an error analysis result
that is affected by available and unavailable time. DEG MIN
is a count of the number of minutes during which an average
BER worse thar 10 occurs. The 1-minute intervals are de-
rived by removing UNA SEC and SES from the total test time
and then consecutively grouping the remaining seconds into
blocks of 60. The average BER is calculated for the block of
60 seconds and, if it is worse than 10, the block is counted as
a degraded minute.

F-4

In the transition from available time to unavailable time,
the DEG MIN resultis unaffected. Thisis because aswitch to
unavailable time requires {0 consecutive seconds each witha
BER worse than 107, Any second in available time with a
BER worse than 107 is considered to be a severely errored
second and, therefore, not included in the accumulation of
seconds used o calculate DEG MIN.

Moving from unavailable time to available time may
affect the DEG MIN count. While m unavatlable time, 10
consecutive seconds each with a BER worse than 107 are
required for the transition to available time. When this
happens, those 10 seconds are subtracted from the UNA SEC
count and are added to the AVL. SEC count. Since these
seconds are now considered to be a part of avatlable time and
they are not SES, they are included in the calculation of DEG
MIN.



APPENDIX G

APPENDIX G
PRINTER DEFAULT SETTINGS

Default Settings

Printer Baud Data Bits Parity Term

PR-35 9600 8 None CRLF
PR-40 2400 7 Any CRLF
PR-40A 2400 8 None CRLF
PR-45+ 9600 8 None CRLF
PR-55+ 9600 8 None CRLF
PR-85 2400 8 Even CRLF
PR-2000 2400 7 Any CRLF

+ 8-pin frons panel connector.
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