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Section 1

SECTION 1
GETTING STARTED

1.1 INTRODUCTION

The FIREBERD 4000 Operating Manual provides descriptions and operaging instructions for Telecommunications Techniques
Corporation’s (TTC’s) FIREBERD 4000 Communications Analyzer. Included are component descriptions, functional descrip-
tions, operating instructions, and nstrument specifications. Also described are the internal data interfaces available for use with
the FIREBERD 4000

This section provides an overview of the FIREBERD 4000, power reguirements, line power sclection, ground jumper selection,
operator warnings, operating convention, instrument checkout, internal RS232 Interface selection, and optional interface
installation,

1.2 INSTRUMENT OVERVIEW

The FIREBERID 4000 (Figure 1-1) is a multifunction conmmunications analyzer that uses internal and modular interfaces to test
the quality of a wide variety of digital communications networks and equipment. [t provides the analysis capabilities to isolate
circut malfunctions and report the results on the front panel, on a printout, or on a remote terminal.  Highly versatile, the
FIREBERD 4000 is used in locations, such as central offices, technical control centers, end-user sites, engineering laboratories,
and earth stations. Thelocation where access to the circuit can be gained determines the interface that is installed in the FIREBERD
4000. The interface provides the physical connection to the circuit under test. The interface also provides proper lermination,
signal conditioning, framing (if required), and timing. Sec Scction 3 Tor a list of optional interfaces available for use with the
FIREBERD 40({). These interfaces can be divided into the following categories:

. DS Interfaces (DDSLL, DSOA/B, and DS(O/A)

. T-Carrter Interfaces (T/FT1, BSUTL, TIC/2, and T3)

. CCTTT Interfaces (64K/G.703, 2M/n64, 2M/G.704, and 8M/G.703)
. Data Interfaces (RS-232-C, RS-449, V.35, and MIL44Y)

. Speciatty Interfaces (ISDN, EAB, and Access)

One or two optional interfaces can be inserted in the FIREBERD interface rear panel slot(s), depending on whether the second
interface option (Option 4001} is installed, and then either controlled locally or remotely. This allows the user to operate the
FIREBERD locally by using the front panel switches and controls, or remotely by using a suitable remote controller. (Refer to
Section 4 for a description of FIREBERD remote control operation.)

With the required interface installed, the FIREBERD can be configured to perform in-service or out-of-service analysis of the
circuit under test. Analysis results of the circuit under test are accumulated simultancously and stored internally. Accumutated
results can be viewed one al a time, with any two results displayed simultancously on the front panel. If desired, a variety of
printouts (e.g., results print or controls print) can be generated manually or automatically, (Refer to Section 3 for a description
of the types of printouts available and how to generate them.)

1-1
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Figure 1-1
The FIREBERD 4000

1.3 POWER REQUIREMENTS

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

1.3.1 Power Swiich

The power switch is focated on the left side ol the rear panel. The rocker switch is labeled “07 for OFF and *“1” for ON. Press
the appropriate label to set the power ON or OFF.

1.3.2 Power Hecepiacle

The FIREBERD 4000 is equipped with arecessed three-prong, male, power receptacle. The receplacle provides hot, neutral, and
safety ground to the unit. Power must be supplicd through an approved three-prong electrical outlet or used with a three-prong
to two-prong adaptor with the grounding wire (green) securely connected o an electrical ground (safety ground) at the power

outlet.

f-2
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1.3.3 Line Voltage Selector and Fuseholder

The FIREBERD 4000 requires a power source of 120 or 240 VAC, single phase, 50 or 60 Hz, that can deliver |10 volt-amperes
(maximum), The line voltage sclector and fuseholder module, focated to the right of the power receplacle, 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 requircment for the unit to be changed o match the source voltage.

Before connecting the AC power cord, verily that the proper line voltage is selected for the source voltage. The selected input
voltage is determined by the markings on the module as shown in Figure 1-2. The voltage is marked next o the arrow located
an the upper right side of the moedule.

Recessed Line Voltage Selector
Receptacle and Fuseholder

Power Switch Voltage

Select

Arrow

Screwdriver
Slot
Figure 1-2
Power Input Modute
NOTE: The power cord supplied with the unit may have to be replaced to match the particular power-source output plug.

1.3.4 Changing the Input Line Voltage
Tochange the inputline voltage, performhe following procedure. A small flat-head screwdriver is required to remove the module,
t.  Remove the power cord from the rear pancl.

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 smalk notch on the left side of the module (see Figure 1-2) and gently pry
the module from the power inpot module,

4. Pull the voltage selector module straight out.

5. Rotate the modude and re-insert it so that the appropriate operating voltage is next to the arrow located on the upper right
side of the power input module {sec Figure 1-2).

6. Press the line voltage and fuscholder module sccurely back into place,
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1.3.5 Replacing the Line Fuse

Two Tuses (2A, 230V stow blow) are supplicd in the module, one for circuit protection and one used as a spare. The same fuse
size 1s used for both inpul voltage selections. Figure 1-3 shows the module and the fuse locations for the inpul voltages. Only
the fuse indicated {or the specific operating voltage is required 0 operate the FIREBERD 4000,

WARNING:

NEVER OPERATE THE UNIT WITH AN IMPROPERLY RATED FUSE.

Fuse for 220-240V
QOperation

Fuse for 110-120V
Operation

Figure 1-3
Fuse Locations

To replace the line fuse perform the lollowing procedure. A small fat-head screwdriver is required to remove the module.

I

£

6.

Remove the power cord from the rear panel.

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

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

PPull the line voltage and fuscholder modude straight out,
Identify and remove the blown fuse and install o new fuse of the correct sive.

Verify the orientation of the line voltage and fuscholder module and re-insert it so the appropriate operating voltage
{labeled on module} is next 1o the areow located on the upper right side of the power input modute.

Press the line voltage and fuseholder module securely hack into place.

1.4 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 clsewhere in the manuat can canse physical harm to the operator or damage 1o the unit.
TTC assumes no Hability for the customer’s failure to comply with these requircments,




Section 1

GROUND THE INSTRUMENT

TO MINIMIZE SHOCK HAZARD, THE CHASSIS MUST BE CONNECTED TO AN APPROVED ELECTRICAL
GROUNDB THROUGH THE THREE-CONDUCTOR AC POWER CORD AND/OR THE GROUNDING 1.UG ON
THE REAR PANEL. THE POWER CORD MUST EITHER BE PLUGGED INTO AN APPROVED THREE-
CONDUCTOR ELECTRICAL OUTLET WITH SAFETY GROUND 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 QUTLET.

USE PROPER LINE VOLTAGE SETTING AND FUSE RATING

BEFORE CONNECTING THE AC POWER CORD, VERIFY THAT THE LINE VOLTAGE SELECTOR MODULE
IS POSITIONED FOR THE CORRECT OPERATING VOLTAGE. NEVER OPERATE THE UNIT WITH AN
INCORRECTLY RATED FUSE. REFER TO POWER REQUIREMENTS, FOUND EARLIER IN THIS SECTION,
FOR INFORMATION ON VOL.TAGE SETTINGS AND FUSE RATINGS.

KEEP AWAY FROM LIVE CIRCUITS

DO NOT REMOVE COVERS OR INSERT FINGERS OR OTHER OBJECTS THROUGH THE VENTILATION
HOLES WHILE POWER IS APPLIED TO THE UNIT.

TURN OFF POWER BEFORE 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.

DO NOT OPERATE THIS UNIT IN AMBIENT TEMPERATURES THAT EXCEED 50° C. OPERATING THIS
UNIT IN TEMPERATURES ABOVE 50° C CAN CAUSE DAMAGE.

1.5 OPERATING CONVENTION

The FIREBERD 4000 operation is determined by the interface selected and by the switch settings. The FIREBERD is configured
by using the front panel controls or by using a suitable remote controller. Refer to Figure 1-1 for a front panel view of the
FIREBERD 4000.

Two types ol switches are used to select, control, and display unit operating conditions. Switch types are: push button or rocker.
Push-button switches control the assocised function (e.g., ERROR INSERT, RESULTS, CONTROLS, DISPLAY HOLD, or
MORE) or cycle through a series of function-related choices (e.g., PRINTER). Rocker switches allow selection of a category or
movement through menu choices for a selected category {e.g., SETUP CATEGORY, SETUP SELECT, and RESULT SELECT).
When more than three menu items arc available for a displayed menu, the LED in the MORE switch illuminates. Pressing the
MORE switch displays the next menu item choice. ANALYSIS RESULTS menu items are cyclical. This means that repeatedly
pressing the left or right arrow on the associated RESULT rocker switch scrolls through all result meny items for the selected
category and begins cycling through again, Refer to Section 2 for an explanation of the switches and available choices.

1-5
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1.6 TEST CONFIGURATION

Due to the variety of interfaces that can be used with the FIREBERD 4000 and the type of tests that can be performed, only an
overview of a typical test configuration will be described. The following steps are typically performed when conducting an out-
of-service fest with the FIREBER 4000,

1.

G.

PATTERN - selects the data patiern (o be inserted on the circuit under test.
GENERATOR CLOCK - determines the transmit iming source.

INTERFACE - sel the required categories {or the interface selected and test to be performed.
AUXIFIARY - allows a variety of features and controls to he determined.

Connect the cableds) to the FIREBERD 400(),
RESTART - pressing this switch clears all accumulated results and begins the test.

Pring out desired resulls.

Keep in mind that the FIREBERD configuration varies depending on the interface seleceed and the type of testing that is to be
performed. For example, il the test Lo be performed is an in-service test, no data pattern needs o be selected.

1.7 INSTRUMENT CHECKOUT

This section describes the automatic seltest that the FIREBERD 4000 performs at power-up. Also included is a manual self-
test which can be used 1o verify proper operation of the FIREBERD. The following procedures assume that the user 1s familiar
with the operation of the FIREBERD 4000; unlamiliar users should refer to Section 2 of this manual.

1.7.1 Automatic Self-Test

The automatic self-test is a series of diagnostic tests performed by the FIREBERD at power-up. These lests ensure that the
FIREBERD is functioning correctly. It any of these tests fail, the FIREBERD 4000 displays an error message specifying whai
part ol 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 approximately 4 seconds.

Altmemory s tested. H an error is found, a message is displayed. I an BEPROM error message appears, the unit may
not be able 1o operate. Call TTC for service.

Switch positions are checked. If a switch is pressed or stuck during power-up, an error message is displayed specitying
the stuck key. Refer to Appendix D for a list of the error messages.

Non-volatile RAM (NOVRAM) is checked 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 lime of the last power-down, If any changes are found, a message is displayed specifying what
general portion of NOVRAM failed, and the original factory settings 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.

1-6
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1.7.2 Manual Seif-Test
The manual self-tests are performed in the Setf-Loop mode. The FIREBERD operation in this mode is directly related to the
interface sclected. The internal FIA RS-232-CACCITT V.24 Data Interface is used for this test. If the indernal RS-232-C Interface
is suspected of malfunctioning, an installed interface may be substituted for this test. Remember that power to the FIREBERD
must be turned OFF before inserting or removing an interface. [f 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 the appropriate interface
operating manual for information on interface set-up procedures,
If the seif-test procedure feads 1o a determination that servicing of the FIREBERD is required, it is helpful to note the areas of the
test in which the FIREBERD faited helore contacting TTC for assistance. Belore beginning the manuad self-test procedure, verify
that:

*  The AC line vollage is set properly,

* [ present, the interface is installed properly.

*  Poweris turned ON.

*  The automatic self-test is successtul.
The following test procedures can be performed sequentially, or individually, as required. The tests mclude:

*  Generator clock and frequency counter fest,

*  Synchronous transmit and receive test.

*  Error counter and error insert test.
*  Data pattern generator test,

*  Time and date test.

1-7
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1. Generator Clock and Frequency Counter Test

This fest verifies the operation of the generator clock and the frequency counter.

Test Set-Up
Step Switch Selection

1. SELEF 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 2A15-1 softkey label
Soltkey 25

5. Left RESULTS CATEGORY TIME & SIGNAL

6. Leit RESULT SELECT GEN FREQ

7. Right RESULTS CATEGORY TIME & SIGNAL

8. Right RESULT SELECT RCV FREQ

Test Procedure

1. Verify that the results show:

GEN FREQ
64000.0
RCV FREQ
64000.0




2. Synchronous Transmit and Receive Test

This test verifies the operation of the transmit and receive circuitry.

Test Set-Up
Step Switch Selection

b SELF LOOP ON

2. SETUP CATEGORY INTERFACE
HOMII 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 2715-1 soltkey label
Softkey 251

5. ERROR INSERT OFF

6. Left RESULTS CATEGORY ERROR

7. Left RESULT SELECT BIT ERRS

Test Procedure

1. Press RESTART switch.

2. Verity that the PATTERN SYNC LED illuminates and that #ero appears in the BIT ERRS result.

Section 1
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3. Error Counter and Error Insert Test

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

Test Set-Up
Step Switch Selection

1 SELF LOOP ON

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

3. SETUP CATEGORY GENERAFOR CLOCK
HOMLE key Press
Softkey INTRNL
SETUP SELECT Press right arrow (INTERNAL)
MORE Locate 64.0k softkey label
Softkey 64.0k

4. SETUP CATEGORY PATTERN
HOME key Press
MORE key Locate 2415-1 softkey label
Softkey PALS

3 ERROR INSERT OFF

0. Left RESULTS CATEGORY ERROR

7. Left RESULT SELECT BIT ERRS

8. VOLUME Middle position

Test Procedures
I, Press RESTART switch,
2. Press FRROR INSERT switch once.

3 Verify that the left BIT ERRS result increments by one count and that a beep is heard every time the ERROR INSERT
switcht is pressed. Adjust the VOLUME controlb as necessary.

4. Press ERROR INSERT switch until the switch LED illurninates.
3. A beep should occur for every second that an error is detected.
6. Press right RESULTS CATEGORY swilch and select ERROR.

7. Press right RESULT SELECT switch and setect BER result,

8. Press RESTART once.

9. Verily that the right BER result displays 1.00 E-03 alter approximately 15 seconds.
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4. Data Pattern Generator Test

This test verifies the operation of the data pattern generator.

Section 1

Test Set-Up
Step Switch Selection

I 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
Softkcy INTRNL
SETUP SELECT Press right arrow (INTERNAL)
MORE key Locate 0.3k softkey label
Softkey 0.3k

4. SETUP CATEGORY PATTERN
HOME key Press
Softkey MARK

Test Procedures
. Verify that the RECEIVER MARK LED illuminates,
2. Press ERROR INSERT switch a few times.
3. Verify that the RECEIVER SPACE LED briefly illuminates,
4. Press SETUP CATEGORY switch and select PATTERN category.
5. Locate and press the 3IN24 soltkey.
6. Verify that the MARK and SPACE indicators are both flashing.

7. Sequence through all the pattern positions and verify that the RECEIVER PATTERN SYNC LED is illuminated foreach
pattern, except FOX and USER.
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5. Time and Date Test

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

Test Set-Up

Step Switch Selection
I Left RESULTS CATEGORY TIME & SIGNAL
2. Lelt RESULT SELECT TIME
3. Right RESULTS CATEGORY TIME & SIGNAL
4. Right RESULT SELECT DATE

Test Procedures
I, Verify that the correct timie and date are shown,

2. Ifthe time and date are not correct, resct them using the AUXILIARY SETUP TIME and DATE menus, Locate the the
AUXILIARY TIME and DATE selections using the SETUP SELECT switch.

1.8 INTERFACE SELECTION

The FIREBERD 4000 requires an interface to be selected in order to perform data analysis. The selected interface provides the
physical connection to the circuit under test, provides the proper termination, and allows access to framing, signaling, and other
parameters necessary to connect to the cireuit under test.

Auninternal RS232 Interface and internal 188 Interface are standard interfaces in every FIREBERD 4000, Any other optional
interface must be inserted into the mterface slot(s), located in the rear panel of the FIREBERD. With no optional interface
installed. pressing the SETUP CATEGORY switch until the LED next to the INTERFACE label is illuminated displays the
available interfaces (INT232 and INT188) in the display window. Pressing the softkey below the INT232 menu item selects
the internal RS232 Interface as the active interface.

Both interfaces use the two EIA RS-232-C/CCITT V.24 compatible data interface connectors on the rear panel, labeled RS-232-C/
V.24 DATA INTERFACE TO DTE/TO DCE. Table 1-1 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 conneet the mainframe, configured as the DTE, to the DCE being tested.

Once selected, the interface can be configured through the interface panel switches or interface set-up menu. Refer to the

individual interface operating manuals for complete instructions on configuring the interface from the FIREBERD 4000 SETUP
panel or interface panel switches. Refer to Section 2 for FIREBERD 4000 front panel interface operating instructions.

1.8.1 Internal R$232 And MIL 188 Date Interfaces

Both the E1A RS-232-C and MIL-STD-188C Data Interfaces are built into the FIREBERD 4000. This allows the FIREBERD
4000 to test compatible data terminal equipment (DTE) and data commuonications equipment (DCE) without having to install a
separate interface module to perform the test. Selection and configuration of these two interfaces is accomplished through the
SETUP panel INTERFACE category. This section describes the data interface connections, configuration contentions, interface
menus, functional description, and operating procedures for the internal RS-232-C (INT232) and MIL-STD-188C (INT188) Data
Interfaces.
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1. RS-232-C Interface Menus

With the INTERFACE home menu displayed NTERFACE: XXXXXX), pressing the softkey labeled INT232 sclects the
.ntenal RS-232-C Inlerface and displays the selection 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 emulation
(DTEor DCE) and timing (ASYNC or SYNC) determine the number and sequence of the menus displayed in the INT232 Interface
menu as shown in Figures 1-4 and 1-3. Figure 1-4 shows the menu sequence when the mainframe is emulating DTE with either
synchronous or asynchronous timing sclected. Figure 1-5 shows the menu sequence when the mainframe is emulating DCE with
either synchronous or asynchronous timing selecied. Euach of the internal RS-232 Interface menus and parameters is described
as folows.

EMULATE: DTE/DCE - This menu establishes the interface emulation mode. Pressing the corresponding softkey selects either
DTE or DCE emulation.

Table 1-1
Internal RS-232-C/V.24 and MIL-STD-188C
Data Interface Connector Pin Assignments

Pin Designations Signal Direction
No. EIA cenT Signal Description TO DCE TO DTE
1 AA (8] Protective Ground Connected to chassis ground.
2 BA 103 Transmit Data (TD) Output Input
3 BB 104 Receive Data (RD) Input Output
4 CA 105 Request to Send {(RTS) Ourput Input
5 B 106 Clear to Send (CTS) Input Output
6 cC 107 Data Set Ready (DSR) Input Ouiput
7 AB 102 Signal Ground Connected to signal ground.
8 CF 109 Receive Line Signal Detector (RLST) Input Qutput
15 DB 114 Transmil Clock, DCE source (TCY Input Outpul
Send Timing (ST)
17 DD 115 Receive Clock, DCE source (RC) Input Qutput
20 CD 108/2 Data Terminal Ready (DTR) Qutput Input
22 CE 125 Ring Indicator (R1) Output Input
24 DA 113 Transmit Clock, DTE source (XTC)/ Output Input
Terminal Timing (TT)

DTE - This selection allows the FIREBERD muinframe to emutate DTE. Use the TO DCE interface connector on the rear panel
when emulating DTE. (faciory default)

DCE - This selection allows the FIREBERD mainframe 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 synchronous (SYNC) timing.

ASYNC - This selects the asynchronous timing mode.  Asynchronous timing is Hmited to data rates up to 20 kb/s, When
asynchronous timing is used, the following menus are provided 10 set the character length, parity, and stop bits. The character
format should be consistent with the character format used by the equipment being tested.
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DATA BITS: 5/6/7/% - This menu determines the number of bits used to create the data byte format. The bit length can be 3, 6,
7, or 8 bits long, Press the associated softkey to sefect the appropriate bit length. Press the MORE key to select the 8-bit format,
{default = 8)

Number of Data Bits Code
5 Baudot
6 BCDIC
7 ASCIT
8 EBCDIC

PARITY: EVEN/ODRD/NONE - This menu determines 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. Select EVEN when
the number of ones in the data byte must be an even number. Select QDD when the number of ones n the data byte must be an
odd 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. Press the associated softkey
to select the appropriate stop bit format: [, 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)

RCY CLK SELECT: TT/ST - This menu only appears when the mainframe is emulating synchronous DCE. This menu sefects the
fiming reference that the matnframe is synchronized to: TT (Terminal Timing), or ST (Send Timing). When TT is selected, the
receiver fiming source comes from Pin 24 (XTC). When ST is selected, the receiver timing source is the mainframe generator
clock that is sent out on Pin 15 (TC). (default = TT)

IN BAND FLOW: OFF/ON - This menu controls the in-band flow control of the mainframe only when configured for
asynchronous timing. Press the appropriate soltkey to wrn 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 controf. (default = QFF)

RE OFF/ON CTS: OFF/ON - This menu contvols 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 Rl softkey to toggle the
RElead ON and OFF. ON equals a logic HIGH, OFF equals a logic LOW. Press the CTS softkey to toggle the CTS lead ON
and OFF, ON equals a logic HIGH, OFF equals a logic LOW, This menu only appears when the mainlrame is configured for
DCE emulation.

2. MIL-188C Interface Menus

Withthe INTERFACE home menudisplayed (INTERFACE: XXXXXX), pressing the softkey labeled INT 188 selects the mternal
MIL-STD-188C Interface and displays the selection on the top line of the SETUP display, INTERFACE: INT188. Pressing the
right SETUP SELECT switch displays the first INT 188 Interface menu, EMULATE: DTE/DCE, The mainframe enlation (DTE
or DCE) and timing (ASYNC or SYNC) determines the number and sequence of the menus displayed in the INT 188 Interface
menu as shown in Figures 1-6 and 1-7. Figure 1-0 shows the menu sequence when the mainframe is emulating DTE with either
synclironous or asynchronous timing selected. Figure 1-7 shows the menu sequence when the mainframe is emulating DCE with
either synchronous or asynchronous timing selected. Each of the internal MIL188C Interface menus and parameters is identical
to the RS-232-C Interface menus exceplt for the addition of the Signaling Polarity menu (SIGNALING: ON = NEG/POS). Refer
to Section 3.3.2 for descriptions of the other menus.

SIGNALING: ON = POS/NEG - This menu only appears in the MIL188C Interface menu. [t controls the polarity of the interface
signaling control leads (RTS, CTS, DSR, RLSD, DTR, and RI}. Press the appropriate softkey to set 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 a negative
value. Selecting ON = NEG sets the ON condition to a negative value and an OFF condition o a positive value.

1.8.1 Qperating as Synchroncus DTE

To configure the mainlrame for synchronous DTE operation, select the INT232 (INT188) Interface menu from the INTERFACE
category, set the EMULATE menu to DTE, and the TIMING menu to SYNC. Connect the interface cable to the TO DCE connector
on the rear panel. Refer to Table [-1 to verify connector pin assignments. Figure -8 illustrates 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.
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The GENERATOR CLOCK category determines which clock source is used during testing: internal (INTRNL), interface (INTF),
orexternal {BNC). Referio Section 2 for additional information on setting the generator clock frequency. Withthe GENERATOR
CLOCK setto INTRNL, the mainframe supplies the clock source from the internal generator clock, which is used to generate the
test pattern on Pin 2 (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 matnframe clock is used,

With the GENERATOR CLOCK set to INTF, the clock on Pin 15 is used as the transmit timing source for transmitting the test
pattern on Pin 2. It also supplies the external transmit clock on Pin 24, Typically, the DCE supplies transmit timing to the DTE
on Pin £5 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 (he recommended selection when the FIREBERD is emulating
DTE.

With the GENERATOR CLOCK set to BNC, the mainframe is supplied with the clock source through the GEN CLK IN connector
on the rear panel. The GEN CLK IN clock {unctions the same as the internal generator clock.

The received data is clocked in on Pin 3 (Receive Data) with the receive clock from the DCE on Pin 17 (Receive Clock ) supplying
the tming. Signal analysis is performed on the received data and received clock signals. Refer to Section 2 for information
concerning stgnal analysis results.

Any test patiern, except FOX and USER 1-3 {(Option 4006 is required for synchronous transmissions}, can be selected through the
PATTERN SETUP category to test the DCE. Refer to Section 2 for additional information on test patterns,

During DTE emulation, the Inierface Status and Control panel switches control RTS (Request To Send) and DTR (Data Terminal

Ready) by turning the leads 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.

1.8.2 Operating as Synchronous DCE

To configure the mainframe for synchronous DCE operation, select the INT232 (INT 188) Interface mentit from the INTERFACE
category, set the EMULATE menu 1o DCE, and the TIMING menu to SYNC. An additional step is required to select the timing
source used to clock in the transmitted data (Pin 2). Connect the interface cable to the TO DTE connector on the rear panel. Refer
to Table 1-1 10 verify connector pin assignments. Figure 1-9 illustrates 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,

The GENERATOR CLOCK category determines which clock source is used during testing: internal (INTRNL), interface (INTF),
or external (BNC). Refer to Section 2 for additional 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 RCV CLK

SELECT menu determines which timing lead is used to clock in the transmitted data on Pin 2: TT (Terminal Timing, Pin 24) or
ST (Send Timing, Pin 15).

With the GENERATOR CLOCK set to INTRNL and the RCV CLK SELECT menu set for TT, the mainframe supplies the clock
source from the internal generator clock to generate the test pattern on Pin 3 (Receive Data), the Receive Clock (RC) on Pin 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 mainirame can
analyze the clock and data signals (see Section 2). When the RCV CLK SELECT menu is setfor ST, the transmitted datais clocked
in on Pin 2 using the internal clock generator as the timing source.

With the GENERATOR CLOCK set to INTF and the RCY 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 (RC) on Pin 17, and the ST clock on Pin 15, The
TT clock on Pin 24 is also used to ctock in the transmitted data on Pin 2 where the mainframe can analyze the clock and data signals
{see Section 2).

Withthe GENERATOR CLOCK setto BNC, the mainframe is supplied with the clock source through the GEN CLK IN connector
on the rear panel. The GEN CLK IN clock functions the same as the internal generator clock.
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Any test pattern, except FOX and USER{-3 (Option 4006 is required for synchronous transmissions), can be sclected through
the category:PATTERN SETUYP category to test the DTE. Refer to Section 2 for additional information on test patterns.
During DCE emulation, the Inferface Status and Control panel switches control RESD (Receive Line Signal Detector) and DSR

(Data Set Ready) by turning the leads oft and on. The status of RTS (Request to Send) and DTR (Data Terminal Ready) is
monilored and displayed on the front pancel.

1.8.3 Operating as Asynchronous DTE/DCE

To configure the mainframe for asynchronous DTE/DCE operation, select the INT232 (INTI88) Interface menu from the
INTERFACE category, set the EMULATE menu to DTE/DCE, and the TIMING menu to ASYNC (see Figures 1-4 through
1-7). When ASYNC is selected, the menus for setting the number of data bits (5, 6, 7, or 8), parity (EVEN, ODD, or NONE),
and stop bits (1, 1.5, or 2) are available by pressing the SETUP SELECT switch (right arrow). These parameters need to malch
the parameters of the equipment being tested. In-band flow control (XON/XOFF) is selectable for both DTE and DCE emulation
(menu displayed after interface stop bit menu). RTand CTS lead control is available with DCE emutation. Connect the interface
cable to the rear panel TO DCE/TO DTE connector. Refer to Table 1-1 o verify connector pin assignments,

The FIREBERD 4000 can emulate asynchronous DTE/DCE through the internal RS-232-C and MIL- 1 88C Interfaces and operate
from 50 bfs to 20 kb/s. Set the GENERATOR CLOCK to INTERNAL and select the appropriate clock frequency to match the
required data rate. Do not use the INTF or BNC selections when operating asynchronously. Refer 1o Section 2 for additional
information on setting the generator clock frequency.

To select the desired test patiern, press the SETUP CATEGORY switch to 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, 2-1, FOX, and USER1-3. If any other patlern is selected, ASYNC PATTERN CONTENTION
flashes in the ANALYSIS RESULTS display. Refer to Section 2 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 turning the [eads off and on. The status of RTS {Request to Send) and DTR (Data Terminal Ready) is
monitored and displayed on the front panel. During DTE emutation, the Interface Status and Control panel switches control RTS
(Request To Send} and TR {Data Terminal Ready) by turning the teads 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 (ront pancl.

1.8.4 Operating in the Self-Loop Mode

In DTE emulation, the self-toop mode foops the TD lead (Pin 2) to the RD lead (Pin 3) and the XTC tead (Pin 24) to the RC lead
(Pin 17). Timing can be provided by the DCE on Pin 15 (GENERATOR CLOCK set to INTF), the internal generator clock
{GENERATOR CLOCK set to INTRNLY}, or the rear panel GEN CLK IN connection (GENERATOR CLOCK. set to BNC).

In DCE emutation, the self-loop mode loops the RD lead (Pin 3) to the T 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 set to INTRNL) or the rear panel GEN
CLK IN connection (GENERATOR CLOCK set o BNC). User connections do not have to be disconnected to perform the setf-
loop test.

1.8.5 Analysis Results

Refer 1o Section 2 for information on displaying the results categories and what resulfs are displayed in each category. Referto
Appendix B for alist of analysis results that apply to the internal RS-232-C and MIL-188C Data Interfaces. Definitions for the
results are provided in Appendix C.
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1.9 1SU 6000 INTERFACE SWITCHING UNIT

The ISU-6000 Interface Swilching Unit is a rack-mountable unit that is capable of accommodating up to four data interface
maodules. Installing four interface modules in an ISU-6000 expands the number of interfaces by three (since one interface slot
is required for the ISU connector). Twao ISU-6000s may be daisy chained together, providing control over eight interfaces from
one interfuce slot. 1 the optional interface stot (Option 4001) is installed, it is possible to daisy chain four ISU-6000s together
(using the two FIREBERD 4000 interlace 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 nstalled i the ISU-6000 can be placed under mainframe control 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 desived interface is controHed from the FIREBERD 4000 INTERFACE category.

1.9.1 FIREBERD 4000 and ISU-6000 Installation Procedures

Refer to the 1SU-6000 Interface Switching Unit Operating Manual {for the 1SU-6000 mstallation options. The following
procedures apply specifically to installing three or four 1SU-6000s in o daisy chain configuration.

NOTE: When installing the 1881-6000, it is important to remember that the interface adaptor cable is only 3 feet (0.9m)
fong.

. Ensure that power to the FIREBERD 4000 mainframe and the ISU-6000s is OFF before changing interfaces or cable
conneclions.

2. Setthe UNTERM/TERM switch, located on the top of the 1SU-6000, to the proper position.
When instatling one [SU-6000 on a single cable interface adaptor, set switch to the TERM position.

When installing one [ISU-6000 on a dual cable interface adaptor, set the switch to TERM when connected to the end cable
connections and UNTERM when connected to the middle cable connections.

When installing two ISU-6000s on & dual cable interface adaptor, set the switch to TERM on the ISU connected to the
end cable connections and LINTERM on the ISU connected to the middle cable connections,

3. Tostall up to four interface modules in each 1ISU-6000. Make sure the interface panel is flush with the 1SU frame before
turning the thumbscrews clockwise to secure the interface in the 1SU-6000.

4. Connect the doal multipin connector to the ISU-6000(s} and then route the interlace adaptor module to the FIREBERD
4000 SLOT 1 or SLOT 2 (if installed).

NOTE: If more than 2 ISU-6000s are being interconnected, repeat steps 1 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.

6. Conncct the power cords {rom the [SU-6000(s) and the FIREBERD 4000 to a suitable AC power source.

7. Turn the [SU-6000 and FIREBERTY 4000 power switches to the ON position,

1.9.2 OQperating the FIREBERD 4000 with the ISU-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 controlling the 1SU-6000 with the
FIREBERID.
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I, Withiihe power turned ot o both the FIREBER D 4000 and [SU-6000(s), press the SETUP CATEGORY switch to select
the INVERFACE category. Verily that the interface selections are visible in the SETUP panel display. The MORE key
tluminates i more than one ISU-6000 is installed. The softkey labels, ISUL, ISU2, ISU3, and ISUA4, identity the ISUs
attached to the mainframe,

NOTE: When the 1SUs are connected to SEOT 1, the INTERFACE menu fabels identily the ESUsas 1ISU L and
ISUI2, and when connected to SLOT 2, the labels identify the ISUs as 1SU3 and 1504,

1

Press the corresponding soflkey to select the desired 1SU-6000. When the desired ISU i3 selected, the softkey labels
identify the data interlace modules installed in the sefected ISUL Press the MORE key to display and select the interface
in the fourth [SU slot.

3. Press the corresponding softkey to select the desired interface. The selected interface Label appears on the top line of the
SETUP display,

NOTE: If the selected interface has a menu, press the right SETUP SELECT switch to display the first menu
forthatinterface. Ifthe interface does not have a set-up menu, configure the interface with the interface
panat switches,

4. To select another [SU or interface slot, press the HOME key (o return o the home INTERFACE menu and repeat the

procedure,

1.10 OPTIONAL INTERFACE INSTALLATION

The following procedure describes the steps for installing an interface module in u FIREBERD 4000, Refer to Figure [-H) for
the interface skot location. Section 5 provides a complete st of inerfaces currently supported by the FIREBERD 4000,

Figure 1-10
installing an Optional Interface Module in a FIREBERD 4600
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CAUTION:

TURN THE MAINFRAME POWER OFF BEFORE INSTALLING THE INTERFACE MODULE IN THE
FIREBERD.

I, Bnsure that the POWER switch, on the FIREBERD froat panel, is in the OFF position.

1

Turn the FIREBHR D 4000 around to expose the vacant rear panel interface slots). Stot | (the bottom stot) is the standard
slot and SLOT 2 (the top slot) is the optional slot,

3. Insert the interface module into the vacant interface slot, with the printed circuit (PC) board facing up. The PC board
edges fit into slides on either side at the top edges of the interface stot.

4. Press the interface module firmlby into the main{rame mating connector, until the back of the interface faceplate 15 flush
with the mainframe rear panet.

5. Sccure the interface module in the mainframe by turning the two thumbscrews on the interface front panel clockwise,
until finger tight,

This completes the interface installation procedure. The mstaled interface can be selected from the front panel by pressing the
SETUP CATEGORY switch to iHuminate the LED next to the INTERFACE category label and then pressing the softkey below
the installed interface label. Refer to Section 4 of this manual or the interface operating manual on how to remotely select the
installed interface.
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Section 2

SECTION 2
INSTRUMENT DESCRIPTION

2.1 INTRODUCTION

This section describes the FIREBERD 4000 Communications Analyzer physical characteristics, front panel switches and
indicators, and rear panc switches and indicators.

2.2 PHYSICAL DESCRIPTION

The FIREBERD 4000, shown in Figure t-1, is transportable, casy (o set up, and easy o use. The FIREBERD 4000 front pancl
controls and indicators are clearly marked and conveniently located for quick recognition and access during set-up and testing.
The vacuum fluorescert display provides easy-to-read menus and analysis results. The menus and analysis results lists are
categorized to make retrieval and access simple.

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

The unit weighs less than 19 pounds, when fully configured. and measures approximatety 6™ high, 14" wide, and 12" deep. The
case 15 available in either a high-impact plastic or heavy-gauge metal.

The rear panel provides connections tor: (1) an externai printer for collecting mainframe configurations and analysis results
printouts; (2) a remote terminal or computer for remote control operation; and (3) testing EIA RS-232-C/CCITT V.24 and MiL.-
STD-188C compatible systems. A standard interface slot accommodates modular interfaces, allowing the FIREBERD access
to d variety of interface cireuits. An optional second interface slot (Option 4001) can be added, so that two interfaces can be
installed and either interface selected. The rear panel also has retractable standofts which safeguard the rear panel and allow the
FIREBERD to be placed on end during testing. Power is supplied o 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 FIREBERD 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 instalted in
up to four ESU-6000 Interface Switching Units. This configuration provides the ability to test a wide variety of circuits from
different interface connections and mainframe configurations.

2.3 FUNCTIONAL DESCRIPTION

The FIREBERD 4000 Communications Analyzer is a multifunction analyzer that uses modular interfaces 1o access a wide variety
of circuits Tor analysis. Selecting an optional interlace, installed in the rear panel interface slot, or the internal RS232 Interface
allows the FIREBERIDY 6000 to connect 1o a circuit and perform in-service analysis or out-of-service BER (bit error rate) testing.
All controls for contiguring the FIREBERD 4000 are located on the front panel and are grouped according 1o function.

Menus, messages, and configuration information are displayed on the front panel on an 80-character. vacuum fluorescent display.
The display window is divided in half, with the left half providing configuration information, such as interface selection and other
configuration settings. The right half of the display permits two analysis result to be displayed at one time.

After configuring the FIREBERD 4000 for the test to be performed, attach the circuit to be tested to the selected interface, Observe
the LEDs located at the right of the FIREBERD [ront panel. The MK (Mark) and SP (Space) LEDs illuminate when the
corresponding signal activity is detected. If a patternis being transmitted and DATA is set for the same pattern, the SYNC (pattern
synchronization) LED, located below the SP LED, iluminates when pattern synchronization is declared.
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NOTE: Depending on the interfuce sclected and the type of testing being performed not all of these LEDs will
necessarily be itluminated. For example, the FRAME SYNC (frame synchronization) LED Hlluminates when
frame synchronization is achieved only on frame-compatible interfaces.

Alter connection and Tull synchronization has been achicved, pressing the RESTART switch clears atl accumulated resulits and
starts another 1est period.

Using the four ANALY SIS RESULTS rocker switches (two for CATEGORY and two for RESULT SELECT), the accumualated
results from the selected categrory can be scrolled through. Pressing the DISPLAY HOLD switch allows the displayed result vatues
to be halted. The LED in the DISPLAY HOLD switch illuminates to indicate that the displayed resubt values are not the current
vatues. This atlows the operator to view all accumulated result values that were current af that point in time. Even though the
displayed result values are halted, the current values continue (o accumulate.  Pressing the DISPLAY HOLD switch again
extinguishes the LED in this switch and updates the result values to their current vatue,

If a printout of the current aperating control settings or result values is desired, press the RESULTS or CONTROLS switch to
generpte the associated printout. Pressing the RESULTS switch generates a manuat results printout listing a series of result values,
Pressing the CONTROLS switch generates a printout of the current FIREBER D switch settings. This allows the unit configuration
to be verilied without having to scroll through all of the available SETUP categories. It desired, the unit configuration can be saved
and named through the RECALL/STORE category operation. Press the SETUP CATEGORY switch to illuminate the LED next
to the RECALL/STORE category. Press ihe softkey below the STORE menu item and then press the softkey below the number
(0 to 9 where the configuration is to be stored. Additional information on the RECALL/STORE/NAME operation is contiained
later in this section.
The printowt generated is determined by the following auxiliary menu selections.

AUX PRI EVENT

RESULT PRINT

STATUS PRINT

PRINTER

RC/PRINT

R5232

These auxiliary functions and others are described later in this section. Samples of different printouts can be found i Section 3.

2.4 SPECIFICATIONS

This section contains the specifications for the FIREBERD 4000 Conununications Analyzer,

2.4.1 QOperating Modes

Emulation: DTE mode (connecting 1o DCE).
DCE mode (connecting to DTE),

Mainframe configuration: Full Duplex mode.
Selt-Loop mode.

Timing modes: : Synchronous timing,.
Asynchronous timing (internal EIA RS-232-C and MIL-STD- 188C Inter-
faces, and optional MIL.449).




GENERATOR

2.4.2 Internal Clock Freguency Generator

Standard fixed frequencies:

Optional frequency synthesizer

Resolution:

2.4.3 External Input Clock Timing

Conneclor:

Input frequency range:
Input DC impedance:
Input AC impedance:

Inpat signal range:

2.4.4 External Qutput Clock Timing

Connector:
Output frequency range:
Chutput load:

Chatput signal levels:

2.45 Data Generator

Mixed patterns:

Pseudorandom patterns:

Section 2

300, 1200, EB0O, 2400, 4800, or 9600 Hz,
19.2, 48, 56, 64, 128, 256, 512, or 704 kHz,
1.544 or 2.048 MHz.

Frequency range: 50 Hz to 15.000 MHz.
Accuracy and stability: =5 ppm (1 ppm optional).

5 significant digits for frequencies starting with 10 through 15.
4 significant digits on all other frequencies,

GEN CLK IN, BNC.
50 Hz to 15.000 MHz.
1Ok ohms typical.

60 ohms minimum.

1.5 vaolts p-p to 25 volts p-p.

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

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

Live, Mark Only, Space Only, 1:1 (Alternating Mark and Space), 1:7,
3IN24, or programmable 3-bit to 24-bit repeating pattern {(synchronous
only).

63,511, 2047, 2"-1, 2.1, 2*'-1, or QRSS.
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Messages:

Asynchronous character format:

Synchronous character format:

Error tnsertion:

Bit rades:

RECEIVER

2.4.6 Timing Modes

FOX message (Baudot, BCDIC, ASCIHE, or EBCDIC),

Three user-programinable asynchronous messages of up to 2000 charac-
ters (synchronous operation with Option 4006 optional).

Six Tl stress patterns (TH-1 10 T1H6) or T1 digital milliwatl.

Five DDS stress patterns (DDS-1 to DDS-5).

Digitized 1020 Hz tone,

Character length — 5, 6. 7, or § hits.
Parity —- odd, even, or none.

Stop Bits — 1, 1.5, or 2 bits,

8-bit data with appropriate framing and control bits (with Option 40006
installed).

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

Asynchronous timing mode - 50 bfs to 20 kb/s,
Synchronous iming mode — 50 bfs (o 15 Mb/s.

Synchronous (1x bit rate clock received through data interface for bit rates from 50 bfs (0 15 Mb/s),

Timing sources:

Indicators:

2.4.7 Data Analysis Measurements

Error analysis:

BER test interval:

Block lengths:

Asynchronous (16x hit rate clock pmvi.(ied for USART for bit rates from
50 bfs 10 20 kb/s),

[ata interface.

RECEIVER CLOCK PRES LED illuminates when receive clock is
present.

ALARMS CLOCK LLOSS LED illeminates when receiver clock has been
lost 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.

Bit, block, and character errors, average bit error rate, average block error
rate, pattern losses, and pattern slips.

H} seconds following pattern synchrontzation.

P to 10 bits, or pattern length (minimum: 50 bits).
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Digital data analysis: BPVs, BPV rate, average BPV rate, frame errors, average frame errors,
CRC errors, and average CRC errors,

Time-based analysis: Test seconds, percent error-free seconds, errored seconds, elapsed sec-
onds, time, and date.

Signal frequency analysis

Freguency range: 50 Hz to 16 MHz.

Resolution: Less than 1,000 Hz: 0.001 He.
EO00 Hz 1o 9,999,099 Hy: 0.0F He
FO,000.0 Hz to 99,9990 Tz 0.1 Ha.
Greater than 100,000 Hz: 1 Hz.

Aceuracy: 15 ppm (£ ppm optional).

Delay analysis

Start of measurement: Rising edge of RTS (internal RS-232 and MIL-E88C in positive signaling
maode).

Falling edge of RTS (internal MIL-188C in negative signaling mode).

End of measurement: Rising edge of CTS (internal RS-232 and MIL-188C in positive signaling
mode).

Falling edge of CTS (internal MIL-188C in negative signaling mode).

Measarement range: (0 to 9,999.9 milliseconds.
Resotution and accuracy: +0.1 milisecond.
Performance analysis: Available seconds, % available scconds, unavailable seconds, degraded

minutes, % degraded minutes, G821 error-free seconds, G821 errored
seconds, G.B21 % error-free seconds, severely errored seconds, and %
severely errored seconds (Option 4004 required).

PROGRAMMABILITY

2.4.8 Programmable Messages

Three user-defined asynchronous messages of 1 to 2048 characters in length (Option 4006 required for synchronous operation).

2.49 Front-panel Programs

Number of front-panel programs: ).

Functions under user control: Froat-panel switch setfings, auxiliary functions, etc.

Access: Program entry and recall using the RECALL/STORE function of the
SETUP switch.
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2410 Non-Volatile Memory

Information stored:

2.4.11 Hemote Controi Capability

Remote controd access:

Controllable fungtions:

DATA INTERFACES
2412 Internal RS-232-C Pata Interface
Connectors:

Data rates:

Data polarity:

Signal Polarity:

Drivers
QOutput rise time:
Generator impedance;
Signal swing:
Short circuit current;
Receivers
Load tmpedance:

Maximum input voltage:

Current lvont-panel switch settings, keypad entries, and auxiliary
functions,

Three user-defined messages.

Ten front-panet programs.

R5-232 Printer/Remote Control Interface (IEEE-488 optionaly; complies
with [EEE-488.2,

Front-panel switch settings.
Keypad entrics.

Auxiltary functions.
User-defined messages.

Two 25-pin D-type female connectors. Labeled TO DCE and TO DTE.

Asynchronous - 50 b/s to 20 kbys.
Synchronous - 50 b/s to 64 kbys.

Mark (Binary 1): -3V to -25V.
Space (Binary () +3V to +25V.

On: -3V 1o -25V.
Off: +3V to +25V,

Greater than 20 microseconds.
Less than 100 ohms.
+10V into 7k ohms, Lypical.

Less than 100 mA.

3k to 7k ohms.

125V,
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2,413 |aternal MIL-STD-188C Data Interface
Connectors: Two 25-pin D-type female connectors, Labeled TO DCE and TO DTE.

Data rates: Asynchronous - 50 bfs to 20 kb/s.
Synchronous - 50 b/s to 64 kb/s.

Data polarity: Mark (Binary 1) +4V to +6V.
Space (Binary 0): -4V to -6V.

Signal Polarity (menu controfled): ON=P0OS: ONis +4V 1o +6V, OFF
s -4V to -6V,
ON =NEG: ON is -4V to -6V, OFF is +4V to +6V.

Drivers
Output Impedance: Fess than 50 ohms.
Open Circuit Owput Voltage: SV io6V.

Receivers
Input Impedance: Greater than 6k ohms.
Input Threshold: +0.2V.
Hysteresis: 200mVv.

2.4.14 External Data Interface Slot

Accepts any FIREBERD interface (second interface stot optional).

2.4.15 BReal Time Clock

Displayed and printed functions: Hours (24-hour format}, Minutes, Seconds, Month, Day, and Year.

Accuracy: Typically betier than one second per day.

2.4.16 Display

Display type: Vacuum fluorescent display.
Display size: 80 characters — 40 characters x 2 lines.
Character format: 3 x 7 dot matrix and cursor.

2.4.17  Audio Qutput

Audio indicator: Multitone output.

Volume control: Vohune control -— off, minimum to maximum.
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2.4.18 Electrostatic Discharge

IEC 8(1-2

2.4.19 Power Requirements

Voltage:
Frequency:

Power:

2.4.20 Environmental Specifications

Operating femperaure range:

Storage temperature range:

2.4.21 Dimensions and Weight
FIREBERID 4000 (with Plastic Cuase)
Dimensions:

Weight:

FIREBERD MC4000 (with Metal Case)
Bimensions:

Weight:

2422 Safety Approvals

Withstands a direct discharge of 8kv at 50% relative hunmidity.

Two user-selectable ranges: 90-135 VAC and 195-240 VAC.
50 to 60) He

90 W maximum.,

0°C to +50°C (+:32°F to +122°F).

S30°C o +75°C (-22°F 1o + 167°F).

SE"Hx 142" Wx E14" D (147 cm x 36.0 cm x 29.0 cm).

Without prinder: 16.7 Ibs. (7.6 kg).
With printer: 18.2 Ibs. (8.3 kg).

58"Hx 144" W x 11.9" D (14.7 cm x 36.6 cm x 30.2 cm).

17.1 lbs. (7.8 kg).

The FIREBERD 4000 has been tested and successfully passed the following specifications. In addition, it has received licenses
and approvals for UL/NRTL certification from MET Laboratory (listing number T-31143-Q) and GS license (issued by the
German Govermnent) and IEC certificate from TUY ESSEN Laboratory (license numbers 815/90 and 816/90). These approvals
are so indicated by MET/NRTL and TUV/GS stickers, located on the rear panel of the unit.

UL 478 Information Processing and Business Equipment (5th edition).

L. 746 Polymeric Matertals Use in Electrical Equipment Evaluations (2nd edition).

UL 1459 Telephone Equipment (2nd edition).

IEC 348 Safety Requirements for Electronic Measuring Apparatus (Rev. 1978).

[EC 950 Safety of Information Technology Equipment (including EN 60930 Electrical

Business Equipment [Rev. 1990}).

DIN VDI 0805/5.90 Safety of Information Technology Equipment (including EN 60950 Electrical
Business Equipment [Rev. May 1990]).

DIN VDE 0411/10.73 teil 1a/2.80 Protective Mcasures for Electronic Measuring Instruments (Rev. October 1973),
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2.5 FRONT PANEL CONTROLS AND INDICATORS

Figure 2-1 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 circuil configurations.

251 SETUP Panel and Dispiay Sections

The SETUIP pancl and display sections are used to;

*  Sclectand configure buili-in and installed interfaces for circuit testing.

¢ Select the main{rame generator clock source and frequency.

*  Sclect the test pattern.

*  Store and recall front panel test configurations.

*  Configure the remote control/printer inderfaces.
The toltowing information explains the function of the SETUP panel display and switches.
SETUP Display - The SETUP display is a 40-character by 2-line vacuum fluorescent display capable of displaying upper- and
tower-case alphanumeric characters and a cursor. Mainframe and interface configuration menus are displayed here. The top line
indicates the menu name and selected function and/for option. ‘The hottom line indicates menu choices for the three softkeys below
the display.
Softkeys - These three push-button 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 is displayed above it. When asoftkey is pressed,
the selected function is displayed on the upper right of the display. The softkeys are not functional when the SETUP SUMMARY

men is displayed.

MORE Key - This push-button switch itluminates when a displayed menu has more than three selections. When pressed, the
MORE key displays the next set of softkey labels. Continualty pressing this key cycles through the menu selections.

SETUP CATEGORY Switch - This rocker swilch allows scrolling up or down through the SETUP menu categories Histed above
the switch. Repeatedly pressing the CATEGORY switch sequentiatly iluminates the labeled SETUP category LEDs and displays

the previously displayed category mene, The FIREBERDY SETUP menus are described later in this section.

SETUP CATEGORY LEDs - These six LEDs indicate which SETUP category is currently displayed. The LEDs illuminate
sequentiatly as the SETUP CATEGORY switch is pressed.

INTERFACE - Indicates the Interface category is displayed. This category contains menus 10 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.

PATTERN - Indicates the Data Pattern category is displayed. This category comtains menus that provide mainframe test pattern
selections,

SETUP SUMMARY - Indicates the SETUP Summary 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
conligurations {0 be saved, named, and recalled at any time.

2.9
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AUXILIARY - Indicates the Auxilinry Function category is displayed. This category contains menus that control the remote
control/printer interfaces, printout formats, ard signal processing thresholds,

SETUP SELECT Switch - This rocker switch allows scrotling through available menus lor the setected SETUP category.

SETUP Panel Keypad - These four push-button switches are used to save selected data, return to the home menu of the selected
catepory, and control the display cursor.

HOME Key - Pressing the HOME key returns the selected SETUP category (o its home (top level) menu.
ENTER Key - Pressing the ENTER key saves parameter changes keyed in through the front panel.
Cursor Keys - 'ressing the arrow keys move the cursor left or right across the displayed field, These keys are only active when

the cursor ts displayed.

2.5.2 ANALYSIS RESULTS Panel and Display Section

The ANALYSLS RESULTS panel and display section presents the results of an established test. Two resulis are displayed at one
tme {rom the categories listed in the ANALYSIS RESULTS panel.

ANALYSIS RESULTS DISPLAY - The display is a 17-character by 2-line, vacuum fluorescent display capable of displaying
upper-case and tower-case alphanumeric characters, Two test results are displayed at the same time. The top line identifies the
selected result and the bottom Jine indicates the results value gathered during the test.

ANALYSIS RESULTS CATEGORY Switches - The two ANALYSIES RESULTS rocker switches select the category of
results being displayed. These switches allow two categories 1o be displayed at the same time. Pressing either CATEGORY
switch, up or down, sequentially illuminates the tabeled category LEDs and displays the selected category above the appropriate
switch. The results displayed in each category are selected with either corresponding RESULT SELECT switch.

ANALYSIS RESULTS CATEGORY LEDs - The five LEDs indicate which results category is selected. These LEDs
illuminate sequentially as the RESULTS CATEGORY switch is pressed.

SUMMARY - Indicates the Results Summary category is displayed. This category provides a summary of results that indicate
“non-zero” or “out-of-spec” measurements errors have been detected.

ERROR - Indicates the Error Results category is displayed. This category presents commonly used error results.
INTERFACE - Indicates the Interface Results category is displayed. This category presents interface-specific error results.

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

PERFORMARNCE - [ndicates the Performance Results category is displayed. This category presents CCITT (G821 performance
results (Option 4004 is required),

RESULT SELECT Switches - These two rocker swilches allow two results selections 1o be displayed af the same time, one
from cach selected category. Pressing the left or right switches steps the available results across the corresponding display. The
categories displayed are selected using the CATHGORY switches.

RESTART Switch - Pressing this push-button switch clears all accumulaled measurements and indicated alarms, restans the
test, and resynchronizes the receiver. The mainframe generator is not affected.

DISPLAY HOLD Switch - This push-button switch allows the displayed ANALY SIS RESULTS information io be halted and
examined at any given instance. Normally, the displayed results are continuously updated (whether displayed or not). Pressing
DISPLAY HOLID halts the display and itluminates the LED within the switch. Pressing DISPLAY HOLD again alows the display
to resume normal operation. It should be noted that, while the display is on hold, the mainframe continues to accumutate analysis
results. Releasing the display hold updates the display with the current results values.
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2.5.3 RECEIVER Status Panel

The RECEIVER status panel monitors five conditions related 1o proper received signal processing: pattern synchronization, clock
presence, frame synchronization, and Mark and Space signals. Each LED iHuminates when the corresponding condition is
established or detected. The LEDs remain illuminated unil the test is restarted (press RESTART or power up) or the condition
is o longer detected.

PATTERN SYNC - liluminates (green LED) when pattern synchronization is established between the received data and the
FIREBERD receiver,

CL.OCK PRES - Hluminates (green LED) when the clock signal is detected and the receiver has synchronized to it
FRAME SYNC - llluminates (green LED)Y when frame synchronization is achieved,
MARK - [Huminates (yeHow LI when the mainframe identifies a received pulse as a Mark.

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

2.5.4 ALARMS Status Panel

The ALARMS status panel monitors five conditions refated to signal processing and mterface operation: pattern loss, clock loss,
framne loss, pattern slip, and power loss. Each red LED ifluminates when the corresponding condition occurs. The LEDs remain
tHuminated until either the ALARM RESET switch is pressed or the test is restarted (press RESTART or power up), The action
of the ALARMS panel is dependent on the interface being used. Not all alarm conditions are applicable 1o all interfaces. Refer
tor the appropriste interface manual for details.

PATTERN LOSS LED - liluminates when pattern synchronization is tost.

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

FRAME LOSS LED - Illuminates when frame synchronization is lost,

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

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

ALARM RESET Switch - Pressing this push-button switch clears and resets the illuminated atarms.

2.5.5 interface Status and Control Panel

The interface status and control panel contains four yeltow LEDs, two push-button switches, and three columns of panel labels.
Figure 2-2 shows all of the indicators and switches illuminated during the power-up, self-test sequence. The panel operation and
significance of the LEDs are dependent on the data interface being nsed in the mainframe. Thercfore, refer to the appropriate
interface operating mamual 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 BIA R§-232-CY
V.24, EIA RS-449/CCITT V.10V 11, or CCITT V.35-compatible Data Interfaces. The LEDs can also indicate the status of the test
and control status codes generated over digital transmission links fike 2048 kb/s G.704, 64 kb/s G.703, DDS DSOA/B, and DS1/T1
networks.
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Interface Control Switches

The two switches control two signaling leads that control DTE and DCE operation on interfaces, such as the EIA RS-232-C/V .24,
FIARS-449/CCIT TV YV 1, or CCITT V.35 Data [Interfaces. Each switch toggles between ON and OFF each time it is pressed;
a yellow EED within the switch illuminates when in the ON position. The function of these switches is determined by the selected
interface. For many interfaces, these switches controt the RTS and DTR signaling leads when emutating DTE; and control the
RLSD (RR) and DSR (DM} signaling leads when emutating DCE. With certain T1 interfaces installed, these switches control
the transmission of LOOP UP and LOOP DOWN codes. When the LED in the switch is on, the loop code ts being transmitted.

Depending on the data interface selected and its configuration, the LEDs and switches are identificd by one of three columns of
iHuminated panel labels, Because the FIREBERD can emutate cither DTE or BCE, or function in digital iransmission networks,
the panel labels define the function of the LEDs and switches for the selected application. It should also be noted that not all of
the LEDs and switches are used at one time. Only those LEDs needed for the selected application are idemtified by illuminating
the appropriate panel label. Again, refer to the appropriate interface operating manual for specific information on the panel labels.

Test & Control Staus
Labels for Digital
Trangmission Links LED (4)

DTE BCE

RLSD
R RTS

SR
Wy o7

CTS Ll
(TMr (AL

aso |
RTS  TRa)

SR
0T oomn)

DCE Emulation

Switch (2) Labels

DTE Emutation
Labels

Figure 2-2
Interface Status and Control Panel

The EMULATE DTE label and the panel Jabels below it iluminate when the FIREBERD is emulating DT (Data Terminat
Equipment). The EMULATE DCE label and the panel labels below it illuminale when the FEREBERD is emulating DCE (Data
Comumnunication Bquipment). The DTE and DCE emulation [abels not in parentheses indicate EIA R5-232-C/V .24 lead notation.
The labels in parentheses indicate EIA RS-449 lead notation. When neither emulation label is illuminated, the test and control
labels are illuminated. Because of the different codes and alarms generated over digital transmission links, generic labels are used
to identify the LEDs. The label definitions ave provided in the data mterface manuals.

2.5.6 PRINTER Control Panel

The PRINTER control panel contains three push-button switches that are used to turn a printer on and off and initiate specific
printouts at set periods, or as desired. The LEDs illuminate to indicate the automatic printout status. Refer to Section 3, Printer
Interfaces, for setting up and operating a printer with the FIREBERD,

Print Event Switch - This push-button switch controls the operation and set-up of the printer attached to the FIREBERD.
Repealedly pressing the switch sequentially tlluminates the labeled LEDs listed above the switch from bottom to top.

AUX SETUP - Indicates that the Auxiliary Print Bvent menu, in the SETUP AUXILIARY category, determines the printout
generation.
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ERROR - Indicaies that printouts are generated each time anerror is detected. The reported errors include: biterrors, frame errors,
CRC errors, BPY errors, clock slips. and block errors.

1 HR - Indicates that resubts printouts occur every 60 minudes after a test s started.

15 MIN - Indicates that results printouts oceur every F5 muinutes after a test is started.

OFF - indicates that no resalts or status printout is aptomatically generated.

PRINTER RESULTS Switch - This push-bullon switch causes the current results values to be printed, Every time RESULTS
is pressed, the current results are printed, regardless of the printer event selection or the DISPLAY HOLD function,

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

2.5.7 VOLUME Controi

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

A short single fone beep indicates:
*  aninvalid keypad entry.
* the cursor has reached the limits of a field.
*  abiterror has occurred when the bit error count or errored seconds result is displayed.

A two tone beep indicates a loss of pattern synchronization.

2.5.8 PR-45 Printer Connector

The B-pin DIN connector provides power, data, and control leads for the oprienal PR-45 thermal printer (see Section 5).

259 SELF LOOP Switch

The SELF LOOP push-button switch changes the FIREBERD operation from a normal full-duplex test mode to a self-loop test
mode and vice versa, When in self-loop mode, the LED in the SELF LOGP switch illuminates, indicating the data interface
transmil data and clock feads are connected to the receive data and clock leads, establishing an internal loop Lo test the mainframe
and the 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 releases the self-loop mode and
extinguishes the LED m the switch.

2510 ERHROR INSERT Switch

The ERROR INSERT push-button switch allows bit errors to be inserted in the test pattern data stream either one at a time or
continuously at a bit error rate of 10", Each time the switch is momentarily pressed and released, a single efror is inserted. When
the switch s held down for lenger than | second, the continuous HY error rate is applied to the test pattern and the LED in the
switch illuminates. Momentarity pressing the switch, while the LED is illuminated, returns the test pattern to the error-free state
and the switch LED is extinguished.
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2.6 FIREBERD 4000 REAR PANEL

The FIREBERD 4000 rear panel, shown in Figure 2-3, provides the connections for anexternal RS-232-Cor [EEE-488 Interface
printer or for remote control device. External clock sources can be connected 1o or from the prinframe. A standard interface slot
allows different interface modules to be installed, allowing the FIREBERD the capability to access a wide varicty of
communications circuits. An optional second interface slor can be added so two intertaces can be installed and operated, one at
atime. The rear panel has folding standoffs which safeguard the rear panel and allow the FIREBERD to be placed on end during
testing. Powcer is also supplied through the rear panel.

Power Input Module - This module contains the power switch and fuse, provides the physical connection, and input voliage
range selection for the mainframe. The rocker switch controls power to the mainlrame and is labeled 1 (ON) and 0 (OFF). The
power receptacle is the [EC (International Electrotechnical Commission) 320 “cold™ connector receptacle, accepting the mating
conpector for the line power cord with hot, neutral, and ground leads. The veltage selector and fuse holder module allows the user
to change the input voltage from 120 VAC 10 240 VAC, The fuses, one live and one spare. are also built into the module, Refer
to Section 1, Getting Started, for the FIREBERD 4000 voltage and fuse requirements,

Data Interface Module Slot{s) - Slot 1 {on the boltom) is the standard interface stot where the interface module is plugged
into the mainframe. Slot 2 (on the top) is the optional interface stot allowing a second interface to be installed in the mainframe.
Option 4001 is required to use Slot 2. A blank plate covers the sjot when the option is not imstalled. The slot{s) are also used to
connect the FIREBERD to up to four ISU-6000 Interface Switching Units,

internal RS-232-C/V.24 DATA INTERFACE TO DTE/DCE Connectors - The internad EIA RS-232-C/V .24 Interface has
two female, 25-pin; D-type connectors for separate D'TE and DCE operation. The leftconnectoris configured as a DCE connection
totest DT The right connector is configured as o IDTE connection to test DCE. The connections are used to test EIA RS-232-CY
V.24 and M1E-STD-188C compatible devices. Referto information later in this section for additional information on configuring
and operating the tnternal interface.

RS-232 PRINTER/CONTROLLER INTERFACE Connector - This connectoris a female, 25-pin, D-type connector (located
at the bottom right on the rear panel) configured for asynchronous DCE operation. The connector can be configured to send
information to a compatible printer to generate prirdouts of status messages, test results, and mainframe configurations. The
connector is akso used to connect a device to the FIREBERT 4000 for remote control operation. The FIREBERD can be controlled
using a dumb terminal or computer with a conununications package. Refer to Scetion 3, Printer Interfaces, and Section 4, Remote
Control, for printer and remote comtrol operation. The device attached to this connector determines which auxiliary functions must
also be set.

Optional IEEE-488 Interface Slot - This sfot allows the optional IEEE-488 Interface (Option 4002} to be instailed in the
FIREBERD 4(¢K). When this option is not installed, the slot is covered with a blank plate.

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

GEN CLK OUT Cennector - This BNC connector provides a buffered generator clock source output. The output level is TTL
(0o +5V) and drives a 50-ohuin load.

Installed OPTIONS List - This panel lists the installed options in the unit. Refer to Section 5, Options and Accessories, for
information on options and accessorics.

Option Description
4001 Second Interface Siot
4002 [EEE-488
4003 Precision Time Base (X1 ppm)
4004 (.82 1 Performance Analysis
4005 Frequency Synthesizer
4006 Synchronous User Pattern
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2.7 OPERATION
The following paragraphs describe the process for configuring the FIREBERD 4000, explains how to maniputate the menus with
the SETUP panel switches, discusses the structure of the mainirame set-up menus, and provides descriptions for cach SETUP
category. The ANALYSIS RESULTS, ALARMS, and RECEIVER pancls are also described in this section.
The FIREBERD 4006 and an interface can be configured in three easy steps:
1. Configurethe interface through the interface set-up menu, when one is available, or through the interface panel switches.
2. Seleet the generator clock source and frequency.
3. Select the test pattern,

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

Menu/Selection Name —\ {— Selection Field

GENCLOCK:  INTRNL
INTRNL  INTF  BNC

Softkey Labels ﬁ ! ]
Softkeys

Figure 2-4
The SETUP Menu Display

2.8 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 as shown in Figure 2-4,

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.

2.8.1 SETUP Panel Dispiay

The SETUP paneld display provides the user with a menu name, a selection fietd, and softkey labels, as shown in Figure 2-4. The
menuname {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 available for the selected menu. The
disptay changes when a new menu or category is selected by the SETUP CATEGORY switch, SETUP SELECT switch, or HOME
key.
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INTERFACE: INT232
INT 232 INT 188

L] [ O

GEN CLOCK: INTRNL
INTRNL INTF BNC

1 L1 [

PATTERN: 27151
LIVE _ MARK _SPACE | moRe

L] ] o

SETUP
INTERFACE
GENERATOR CLOCK
PATTERN
SETUP SUMMARY

RECALL/STORE x 215-1 64.0 kHz
AUXILIARY ——

v INT232 DTE  SYNC

a CATEGORY Ol ] ]

RECALL PROGRAM 0:NAME

0:NAME 1:NAME 2:NAME| moRg

L] [] L1 o

AUX PRI EVENT: ERROR
ERROR TIMED HSTGRM

[ L] [

Figure 2-5
The SETUP CATEGORY Switch and Home Menus

2.8.2 SETUP CATEGORY Switch

The SETUP CATHEGORY rocker switch provides access to the six categories listed above this switch, as shown in Figure 2-5.
Pressing the upor dewn arrow on this switch selects the category above or below the currently displayed category. The displayed
wenws shown i Figure 2-5 are the defaslt roenus for each category. These menus are also called the home menus. The home
mentes can be accessed by pressing the HOMEkey. However, as each category is displayed. different menus may appear because
the front panei rernembers which menu was last displayed when the category was tast used. The last menu displayed when leaving
a category is the first menu displayed when returning to that category. This allows a specific menu 1o be displayed in a category
cach time the category is setected.
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2.8.3 Softkeys

The softkeys are soltware-controtled switches that change functionality and definition according to the menu selected (see
Figure 2-6), The softkeys have three basic functions:

2

SYNTH FREQ: 01544. kHz » BIT ERROR PRINT: OFF
HELP up DOWN RVRS ON/OFF

FWD
O o O O
HOME ENTER

N
[ BIT ERRS: OFF
BLK ERRS: OFF
Cursor ! BPVs: OFF
Keys H CODE ERR: OFF
i--1 CRC ERR: OFF
ERR-SES: OFF
FAS ERR: OFF
FRA ERR: OFF
PAT SLIP: OFF

Figure 2-6
Softkey Scrolling and Cursor Keys

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

Scrolling through lists of options or digits. Another function of the sofikey is to view lists of options or change numerical
values in the selection field, as shown in Figure 2-6, The softkeys are labeled FWD {forward), RVRS (reverse), UP,
DOWN, or by a parameter, such as BAUD or DATA as it the AUXILIARY RS232 Interface menu.

Answering a question or asking for help. When entering a parameter, such as a synthesizer frequency, and pressing the
SETUP SELECT switch mstead of the ENTER key, a question s asked whether you want to save the newly entered
information. When a softkey is labeled HELP, pressing it displays a help message that indicates a range for the selected
menu,

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

2.8.4 MORE Key

The MORE key illuminates when more than three softkey selections are available in the selected menu, as iltustrated with the
INTERNAL FREQ menu in Figure 2-7. Pressing the MORE key when itis iHuminated changes the softkey labels to the next set
of labels.
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2.8.5 SETUP SELECT Switch

MORE

INTERNAL FREQ: 1544.0k
SYNTH

0.3k 1.2k

Figure 2-7
The MORE Key

The SETUP SELECT rocker switch allows movement forward or backward through the selected category when more than one
meng is avaitable, as shown in Figure 2-8. Figure 2-8 shows the GEN CLOCK menu when the INTERNAL FREQ menu has been
selected, Pressing the SETUP SELECT switch displays the next GENERATOR CLOCK mienu. I the menu displayed does not
have another menu associated with it, pressing the SETUP SELECT switch does not display another menu.

GEN CLOCK:
INTRNL  INTF

INTRNL
BNC

[ ]

L]

2.8.6 SETUP Panel Keypad

SETUP
SELECT
SWITCH

INTERNAL FREQ: 19.2k
9.6 k 19.2 k 48.0k

O t Ll

Figure 2-8

SETUP
SELECT
SWITCH

GEN CLOCK:
INTRNL  INTF

INTRNL
BNC

MORE

N [l u

The SETUP SELECT Switch

|

The SETUP panel keypad contains the HOME, ENTER, and left and right cursor keys. They are used to save selected data, return
to the selected 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 itlustrated in Figure 2-9, Bach ol the category home menus are shown in Figure 2-5.

Any Menu —J-

SYNTH FREQ: 1544.0 kHz
HELP

up

Home

DOWN INTRNL

O

0

GEN CLOCK:

INTRNL.
BNC

INTF

O 0l

Figure 2-9
The HOME Key

; O

-~ Home Menu
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The cursor keys are only used to position the cursor in the selection field (see Figure 2-6). The character above the cursor can be
changed using the corresponding softkeys of the selected menu. These keys are only used when the cursor is displayed in the
sclection fickd.

The ENTER key is used to store the new parameters in memory. When the cursor appears in the display, the ENTER key must
be used to save the changed entry, If the parameter is nol 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 2-10 illustraies two ways of saving a keyed-in entry using the ENTER key, SETUP SELECT, or SETUP CATEGORY
switch. Once the changes have been set as desired, pressing the ENTER key saves the new entry. W the entered value 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 returns (o 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 atternative to pressing the ENTER
key is using the SETUP SELECT or SETUP CATEGORY switch.

With the new value entered, pressing the SETUP SELECT or SETUP CATEGORY switch displays the message

<ENTER> CHANGES?
YES NO

Pressing the softkey below YES stores the selected entry and returns the display to the current menu. Pressing the softkey below
NO does not retain the current entry, but the previous entry is retained and displayed. If an invalid value is entered, and the softkey
below YES is pressed, the associated HELP message momentarily appears. The displayed menu reappears with the invalid entry
displayed. Verify that the new value is within limits before pressing the SETUP SELECT or SETUP CATEGORY switch.

Adfter the entry has been saved, pressing the SETUP SELECT or SETUP CATEGORY switch displays the next menu or category.,
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.

2.9 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-188C Interfaces,
*  The installed optional interface module (two interfaces il the optional SLOT 2 is installed), and,
*  If connected to the mainframe, the 1ISU-6000.

To select an interface, select the INTERFACE category with the SETUP CATEGORY switch (INTERFACE LED iHuminates),
then press the corresponding softkey, as shown in Figure 2-10. The selected interface label appears on the top line of the display.
Press the SETUP SELECT switch o determine where to configure the interface: interface panel switches or INFERFACE 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 2-11(A) shows
the INTERFACE menus available when only the internal R5-232-C/V.24 and MIL-STD-188C Interfaces (labeled INT232 and
INT188) arc available. Figure 2-11(B) shows the INTERFACE menu when two optional interfaces are installed. Figure 2-11(B)
also shows how an installed interface is treated without a set-up menu.
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Current Entry Saved,
Pattern is Being Transmitted.

PHOGHM #01: 01010101 [“j [E] PROGRM #04: 010001011 Change Entry with Cursor

DELETE INSATO INSRATH DELETE INSRT( INSAT1 HKeys and Softkeys
MORE : MORE ¢

LPROGRM #25: 01010101 _ E"“" PROGRM #24: 01010101

DELETE INSRTG INSRT1 DELETE INSATD INSAT

Setup
Select

Valid Entry —J»
Invalid Entry

Advance {o Next Menu

{e.g., <3 Brts)

ENTER PATTERN N
BINARY: 3-24 BITS

o @ Category

Y

YES

<ENTEf> CHANGES?

NQ

st Valid Entry  ———eee Y

> {e.g., <3 Bits)

PROGRM #03; o1
DELETE iNSHTD INSAT1
PROGRM #01: 011010101
DELETE INSATO INSRT1
PROGRM #24: 01016101
DELETE INSRT0 INSRT1

Invalid Entry

_____b

ENTER PATTERN IN
BINARY: 3-24 BITS

PROGRM #03: ol _
DELETE INSRTO INSRT1
t [ 1
Figure 2-10

Entering Data in the SETUP Menus

Help Message Appears lor
10 Seconds. Press Any Key to Aeturn
to the Menu Before the 10 Seconds End.

Repeat Procedure. Correct
invalid Entry {e.g., Add Bils).

Previous Entry Retained.
Current Changes Not Saved.

Current Entry Saved. Paitern is
Being Transmitted.

Help Message Appears for
10 Seconds. Press Any Key to Return
to the Menu Before the 10 Seconds End.

Repeat Procedure. Correct
invaHd Entry (e.g., Add Bits).
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:v:l O INTERFACE A. Basic Interface Setup Menu

INTERFACE: HAXXAX
INT232 INT188

{1
INTERFACE: INT188 INT186C SET-UP MENU INTERFACE: INT188
INTZ32  INT186 SEE SECTION 1 INTZ32  INT188
| 1 |3 1 ] l | {1 {1
INTERFAGE: INT232 INT232C SET-UP MENU INTERFACE: INT232
INT232  INT188 SEE SEGTION 1 INT232  INT188
o £l Cl [ O ] 1 Ol [l

B. Interface Setup Menu with Two knterfaces Insfatled

A
O INTERFACE
gl

INTERFACE: RIOONXN INTERFACE: XXXXXX INTEARFACE: XXXXXX

INT232  slot1  slot2 INT188 INT232  siot 1 siot 2
£l 1 £l O 1 [ O O
INTERFAGE INT188 INT188C SET-UP MENU INTERFACE: INT188
INTE86 SEE SECTION 1 INT188
NTZ32 | slord _slot2: 0 1 0 LINT232.  stord1 . slat2.:
| ] O [ 1 ]
INTERFACE: slot 2 SLOT 2 SET-UP MENU INTERFACE: slot 2
-
Tl wirean stot 1 slot 2 SEE INTERFACE MANUAL INT232 slat 1 slot 2
LG O : 0 0 r CITARe T it
] | (2] O [ [
INTERFACE: slot 1 SLOT 1 SET-UP MENU INTERFACE: slot 1
k.
TNT232 stot1 slotz [<ID] | see wrenrace manuas INT232  stot1  siot2
cINTWes : 0 0 0 JWNT@e :
(M 1 d | O {]
INTERFACE: INT232 INT232C SET-UP MENU INTERFACE: INTZ32
e
T liNT23z slott slet2 SEE SECTION 1 INT232  slott  slot2
CNTeE (] 0 0 (NTI88 L :
] il { ] M 1
Figure 2-11
INTERFACE SETUP Menu
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The INT232 and INT188 Interfaces are abways available from the INTERFACE menu, The INT232 Interface s listed first and
the INTIRS Interface is always listed last in the st of interfaces (see Figure 2-1 1), When aninterface module is installed in SLOT
I, the miterface labet is added to the menu selections (softkey labels) and the INT 188 Jabel moves 1o the right of the list. When
asecond interfuce module is installed in the optional interface stot, SLOT 2, the MORE key illuminates indicating that more than
three interfaces are available (see Figure 2-11H. The interface listed alter INT232 in the INTERFACE menuo is instatled in the
standard interface stot, SLOT 1. The third interface listed is the interface installed in the optional interface slot (SLOT 2) or the
INTI88 Interlace. 1f no inderface is nstalled in SLOT 2.

Another interface configuration available for the FIREBERD 4000 is having (wo or four 1SU-6000s connected to the FIREBERD
4000 through the two interface stots. The first two ISU sofikey labels, 1ISUT and ISU2, appear in the INTERFACE SETUF menu.
Pressing the itluminated MORE key displays the other two ISU {abels. Pressing one of the softkeys below the ISU menu items
allows access to the inferfaces in that 1SU. An ISU can contain up to four interfaces. With four 1ISU-6000s connected to one
FIREBERD 4000, up to 8 interfaces (16 with Option 4001 installed and 4 1SUs connected) can be controlled by the FIREBERD,
one it atime, Additional information on the ISU-60001s found in Section 5 of this manual and in the ISU-6000 Operating Manual.

2.10 GENERATOR CLOCK SETUP CATEGORY

The GENERATOR CLOCK SETUP category, shown in Figure 2-12, controls the timing source and frequency of the mainframe
generator clock. The generator clock 1s used as the timing source for transmitting test patterns at the required network data rate.

There are three standard clock sowrces available for the operation of the FIREBERD 4000: the internal clock generator (INTRNL
softkey), the selected interface clock generator (INTF softkey), and the GEN CLK IN BNC connector on the rear panel (BNC
softkey). An optional frequency synthesizer (Option 4005) clock generator {INTRNE, SYNTH softkey) is also available for the
FIREBERID 4000

Ta select a timing source, select the GENERATOR CLOCK category with the SETUP CATEGORY switch (GENERATOR
CLOCK LED illuminates), then press the corresponding softkey (see Figure 2-12). The selected timing source label appears in
the selection {ieid.

When the FIREBERD 4000 is configured to lest asynchronous 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 detaults the frequency to 20 kHz. Set the clock frequency 1o Jess than 20 kHz to eliminate the contention message.

2.10.1 Internal Generator Clock Menu

The standard internal generator clock provides a set of fixed frequencies that are selectable through the INTERNAL FREQ menu
(see Figure 2-12). The fixed frequencies include:

0.3k 36.0k
b2k 64.0k
1.8k 128.0k
2.4k 256.0k
4.8k 5120k
9.6k 7040k
192k 1544 .0k
48.0k 2048.0k
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To setect a frequency:
1. Press the INTRNL softkey and SETUP SELECT switch to access the INTERNAL FREQ menu (see Figure 2-11).
2. Press the MORE key, if necessary, until the desired (requency appears.

3. Press the corresponding softkey to select the frequency. 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.

GEN CLOCK: XXXXXX
INTRNL  INTF BNC

i . GEN CLOCK: BNC Clock Source from
GEN CLK iIN BNC Connector

INFTRNL  INTF BNC

GEN CLOCK: INTF Clock Source from
INTRNL  INTF BNC Selected Interface

MORE

GEN CLOCK: INTRNL INTERNAL FREGQ: 1544.0k GEN CLOCK: INTRNL
—> O

iNTRNL  INTF BNC SYNTH 0.3k 1.2k INTRNL.  INTF BNC

24k

0l U 1 196k 192k 4BOK O (] O

Option Not Installed

_..__.»
With Option D I:] D

Installed

INYERNAL FREQ: SYNTH SYNTH FREG: 1544.0 kHz GEN CLOCK: INTRNL
L——> - >

SYNTH 0.3k 1.2k HELP up DOWN INTRNL  INTF BNC

I [ [ O [ O O a ["J

Figure 2-12
Generator Clock Menu
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2.10.2

Optional Frequency Synthesizer Menu

The Synthesizer menu (SYNTH softkey) allows access to the optional frequency syathesizer (Option 4005) generator clock when
itis inslalled. When the synthesizer is not installed and the SYNTH softkey is pressed, OPTION NOT INSTALLED momentarily
appears in the display. The Synthesizer Frequency menu (SYNTH FREQ) allows any frequency from 50 Hz (0,05 kHz) to 15
MUz (15000 kH ) to be entered when the fixed [requencies do not provide the required value. Additionally, the optional [requency
synthesiver also atlows the fixed internal frequencies to be customized through the AUXILIARY category Frequency menu.

Entering the Synthesizer Frequency

Enter the synthesizer {requency as follows:

Sclect the GENERATOR CLOCK category, INTERNAL FREQ or SYNTH FREQ menu, as shown in Figure 2-13,

Use the cursor keys (efifright) to move the cursor and the UP and DOWN softkeys to set the digit for the required
frequency. Lach position can be changed from O - 9 anc
dectmal point can be added as appropriate,

l.; 1

Once the frequency s set, press the ENTER key to save the new frequency.

§| O GENERATCR CLOCK

A. Initially Entering frequency

(decimal), The frequencies must be entered in kHz and the

MORE
GEN CLOCK: INTRNL INTERNAL FREQ: XXXXXX 1
INTRNL INTF BNC SYNTH 0.3k 1.2k
INTERNAL FREG: SYNTH SYNTH FREQ: 0647.1 kHz Change Entry with
SYNTH 0.3k 1.2k HELP [1]:] DOWN Cursor Keys and Softkeys
Enter
SYNTH FREQ: 122.34 kHz . SYNTH FREQ: 122.34 kHz Entry Saved. Main Frame Operating
HELP up DOWN HELP up BOWN at Disptayed Frequency. Press Setup
Select or Setup Category Switch
O | [ O | O to Continue.
O GENERATOR CLOCK B. Veritying Synthesizer Frequency
GEN CLOCK: INTRNL INTERMAL FREQ: SYNTH SYNTH FREQ: 122.34 kHz GEN CLOCK: INTRNL
INTRNL INTF BNC SYNTH 03K 1.2k HELP up DOWN INTRNL  INTF BNC

Figure 2-13
Generator Clock Synthesizer Menu
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Changing the Fixed Internal Frequencies

All fixed frequencies in the INTERNAL FREQ menu, listed under the GENERATOR CLOCK category, can be changed from

synthesizer is installed. 1 is wsed 1o re-order the fixed internal frequencies or change them {o application-specific frequencies.
Figure 2-14 shows how (o access the FREQ menu.

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

I, Sclectihe AUXILIARY category. Hnecessary, press the HOME key, then press the left SETUP SELECT arrow switch
wiik the Auxiliary Frequency menu appears (see Figure 2-14).

ra

Press the FREQ# soltkey 10 select the frequency to be 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 {requency.

4. When the desired frequency is displayed, press the ENTER key to save the new frequency,

A
O AUXILIARY
g
Home

AUX PRINT EVENT: XXXXXX CLEAR NOVRAM? FREQ: 0000.3 kHz
N O S =

ERROR TIMED HSTGRM YES FREGQ up DOWN
1 (] [ 0 0 0 TOTHELR
: O O
' Enter Freguency in
v kHz: .05-15000
E O [l O
: FREQ2:  0007.2 kHz
; FREQ3:  0001.8 kHz (1) Select FREQ# Softkey to
H FREQ4: 00024 kHz Select Frequency Position
: FREQ5:  0004.8 kHz
H FREQE: 00096 kHz {2) Use Cursor and Softkeys
: FREQT:  0019.2 kHz to Change Frequency
: FREQS:  0048.0 kHz
“---1  FREQY: 0056.0 kHz {3) Press Enter to Save
FREGt0: 00640 kHz Frequency

FREGQ1: 0128.0 kHz
FREQ2:  0256.0 kHz
FREQ13: 05120 kHz
FREQ14;  0704.0 kHz
FREQ1S:  1544.0 kHz
FREQ16: 2048.0 kHz

Figure 2-14
Changing the Fixed Generator Clock Frequencies
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2.10.3 Interface Generator Clock Menu

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

2.10.4 External Generator Clock input Menu

The BNC menu (BNC softkey) selection allows an external clock source (o be supplied to the FIREBERD through the GEN CLK
IN connection on the rear panel. The connection can accept an input frequency from 50 Hz 1o 15 MHz.

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

i should be noted that the GEN CLK OUT connection output can get its source from the GEN CLK IN connection, the internal
manframe clock, or the installed interface clock depending on the GENERATOR CLOCK menu selection. When festing circuits
which have framed data formats (e.g., G704 2048 kb/s, Tt, or DDS DSOA/B Interlaces), the GEN CLX OUT signal is
momentarily mterrupted to allow the insertion of the framing bits in the data stream. The clock output frequency is the base clock
frequency minus the framing bit frequency.

211  PATTERN SETUP CATEGORY

The PATTERN SETUP category provides a list of tixed, pseudorandom, and programmable test patterns, as shown in Figure 2-135,
Pressing the MORE key allows the user to view the list of avaitable test paterns, The fixed, pseudorandom, and FOX message lest
patterns are selected by pressing the corresponding softkey.  The programmable test patterns are also selected by pressing the
corresponding softkey. An additional menu allows the creation of customized patterns that are not otherwise provided through the
PATTERN category. Table 2-1 describes the test patterns that are generated by the FIREBERD 4000,

2.11.1  Test Patterns and Testing Asynchronous Circuits

The following patterns are valid when testing asynchronous circuits: LIVE, MARK, SPACE, 1:1,63, 511, 2047, 2.1, FOX, and
LUSER(] to 3). The following patterns are not valid when testing asynchronous circuits: 1:7, 3IN24, 2241, 2221, QRSS, PRGM,
T1-F to T1-6, TI-mW, DBDS-1 to DDS-6, and 10204z, When an invalid pattern is selected, the message ASYNC PATTERN
CONTENTION flashes in the ANALYSIS RESULTS display and u 111 pattern is generated, To clear the contention message,
sekect o valid pattern.

Asynchronous data generation and reception 1s restricted to data rates up 10 20 kb/s. The data is formatted and transmitted in the
following order: onestartbit; 5,6, 7, or & data bits; odd, even, orno parity bit; and 1, 1.5, or 2stop bits. The LIVE, 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 transparent to analysis, and are controlled through the INT232 [nterface ASYNC TIMING set-up menu,
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Table 2-1
FIREBERD 4000 Test Patterns

Pattern

Description

LIVIE

MARK

SPACE

JIN24

63

511

2047

20

220y

2“*E

QRSS

PRGM

This selection provides a fixed alternating Mark and Space test pattern. The pattern is used whem
monitoring live data, The PATTERN SYNC LED never illuminates with this patlern sefected.

This selection provides a lixed Mark only (afl ones) test pattern. The pattern is used as a keep alive, idle,
or Red alarm patlern in some circuils.

This selection provides & fixed Space only (all zeros) test pattern. The pattern is used in place of the Mark
pattern when an inverted dita pattern is required.

This selection provides a fixed alternating Mark and Space test pattern. 'Phe pattern is used to perform
a minimum level stress test on clock recovery circints,

This selection provides a fixed pattern that generates | Mark For every 7 Spaces. The pattern is used o
stress the 12.5% ones density requirement for TE-type circuits. This pattern cannot be used o test
asynchronous circuits,

This selection provides a fixed pattern that generates 3 Marks separated by 3 Spaces and 15 consecutive
Spaces inevery 24 bits transmitted. The pattern generated appears as: = 1000 1060 10000000 GOO000007.
The pattern is used to test the excess zeros requirement for T1-type circuits. This patiern cannot be used
to test asynchronous circuits,

This selection provides a 63-bit (2°-1) pseudorandom pattern that pengrates a maximum of 5 sequential
zeros and 6 sequential ones.

This selection provides a 51 1-bit{2°- 1} pseudorandom pattern that generates a maximum of 8 sequential
zeros and 9 sequential ones. Used to test DDS circuits and other circuits operating below 506 kbyfs,

This sefection provides a 2047-bit (2''- 1) pseudorandom pattern that generates a maxirunt of 10 sequential
zeros and 11 sequential ones. Used to test DDS circuits and other cireuits operating at 56 kb/s.

This selection provides a 32,767-bit pseadorandom pattern that generates a maximum of 14 sequential
zeros and 15 sequential ones, Compatible with CCITT Recommendations O.151 (at 64, 1544, 2048,
3152, and 6312 kb/s) and GG, 703, Provides the maximum number of zeros allowed for framed, non-B8ZS
testing.

This selection provides a 1,048,575-bit pseudorandom pattern that generates amaximum of 19 sequential
zeros and 20 sequential ones, Used on T applications {o stress circuils with excess zeros. Pattern cannol
be used 1o fest asynchronous circuits,

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

Thiz selection provides the Quasi-Random Signal Source (QRSS) pattern that is a modified 22°-1
pseudorandom pattern. It generates o maximum of 14 sequential zeros and 20 sequential ones, and
simulates live data on T1-type circuits. This pattern cannot be used to test asynchronous circuits.

This sefection provides access to the Programmable Bit Patlern menu (PROGRM), that provides the
ability to create a 3-bit to 24-bil test patiery, which is not necessarily available through the fixed and
pseudorandom patterns provided by the FIREBERD. Refer o the paragraphs following this table for
instructions on entering a prograrmmable bit pattern.
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Table 2-1
FIREBERD 4000 Test Patterns (Continued)

Pattern Description

USERI A user-created message of up 1o 2048 hexadecimal characters. When a USERT message is not
programuned, the default padern is T1-6. A lengthy, user-specific lest pattern. A FIREBERD equipped
with Option 4006 (Synchronous Long User Patterns) is required when in synchronous orrecovered timing
mode.

USER2 Same as USER |, with the exception of the default pattern: a7-bit ASCIHQUICK BROWN FOX message.
A dengthy, user-specific test pattern. A FIREBERD equipped with Option 4006 (Synchronous Long User
Patterns) is required in synchronous or recovered timing mode.

USER3 Same as USER2, with the ¢xception of the default pattern: an 8-bit ASCH QUICK BROWN FOX message.
A fengthy, user-specific test pattern, A FIREBERD equipped with Option 4006 (Syachronous Long User
Patterns) 1s required in synchronous or recovered timing mode.

FOX This selection generates the “THE QUICK BROWN FOX JUMPS OVER THE LAZY DOG 1234567890
<CR><[LF="testmessage. 1tcan 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 automatically formats the FOX message to the appropriate character length
selected. The character length is set through the ASYNC DATA selection in the INT232 Interface menu
as follows:

# of Data Bits Code
5 Baudot
6 BCDIC
7 ASCII
3 EBCDIC
T1-1 Long User 72-octet pattern:

B0 80 80 8001 00 (1

01 G103 8001 8001 01

BOOT 2200 20 22 00 20

AA AA AA AAAASB53555
S5 AAAAAAAASS AA AA
55355 55 80 80 FF FIF FF

FF FF FF FF FE FF EFF 24
4992 B8 KB 8K 104208

21 842008 82402010

80,

Stress testing of the repeater preamplifier and automatic line build-out (ALBO) circuitry. Detect marginal
equipment using rapid transitions {rom a fow ones density to a high ones density. A FIREBERD equipped
with Option 4006 (Synchronous Long User Patterns) is required. Not available in asynchronous timing
mode.

T1-2 Long User 96-octet hex pattern:
FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF
“F FF FF FF FF
FF FF FF EF FF FF FEF FE
FF FF FF FF FF FF FF FF
FF FF FF FF FY FF FF FF
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Table 2-1
FIREBERD 4000 Test Patterns (Continued)

Pattern

Description

Ti-2
{Continued)

Ti-4

AAAA AN AABO 0T 8001
8001 8OO 80 01 800
8001 R0 01 8001 8601
AA AA AA AA SOOI 8001
80T 8001 80 01 80 (1
SO 8001 8001 8001,

Empirical stress testing of T1 circuits and equipment. A FIREBERD equipped with Option 4006
{Synchronous Long User Patterns) is required. Not available in asynchronous timing mode.

Long User 54-octet hex pattern;
GLOTOTOTOLO] 00t

OF 01O 01010301 Ot

G101 O7 01010101 55
555555 AA AN AA AA 0]
0101010101 FF FF FF
FFFE FEFF 8001 80 01 80

01 80 0F 8001 80,

Empirical stress testing of T1 circuits and equipment. A FIREBERD equipped with Option 4006
{(Synchronous Long User Patterns) is required. Not available in asynchronous Liming made.

Long User 120-octet hex pattern:
FF FIE FF FF FF FF FE FE
FF FF FF FE FE FF FIF IFF
FEF FE FE FF FE FF FEF PR
FEF FEF EBEF FF FEF FF FF FF
FF FE FE FF FF FF FE FF
FF FF FF FF FF FF FF FF
FH FF FF FF FE FF FF FF
FI¥ FF FF FEF FE FE FF FE
FF F¥ FI FF FF FF FEF FF
AN AN AAAA DT 1010
101010101010 1010
0010 T 10 O O 1O
AAAAAAAA DO HO 1O
1310 10 10101010
10101010 101010 10.

Empirical stress testing of T1 circuits and equipment. A FIREBERD equipped with Option 4006
{Synchronous Long User Patterns) is required. Not available in asynchronous Litning mode.

Long User 53-octet hex pattern:
8001 8001 80 (1 80 (1

80 O1 8001 8OO 8001

8001 8001 8001 8001

RO 01 8001 8001 01 AF

AA AFE 0L 01 01 01 FF FF
FFFEOLE 01 01 01 FF FE

FF FF FF FFFF CB.

Empiricat stress testing of T1 circuits and equipment. A FIREBERD equipped with Option 4006
(Synchronous Long User Patterns) is required. Not available in asynchronous timing mode.
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Table 2-1
FIREBERD 4000C Test Patterns (Continued}

Pattern Description

TI-6 Long User 55-octet hex pattern:
GLOLOTOEGIG] 0001
0101010101 0630101
0101070101 010] 55
555555 AA AN AA AA D]
G101 01 01 01 FF FF FI:

FF FF FF 80 01 80 01 80

01 8001 8001 B8OOI,

Empirical stress testing of T circuits and equipment. A FIREBERD equipped with Option 4006
{Synchranous Long User Patterns) is required. Not available in asynchronous timing mode.

THmW Long User Pattern digitized 1004 Hz tone with a 0 dBm0O level on one DS-0 channel. This pattern length
15 238 bytes. Standard tone (u-law) used in Voice Frequeney (VF) testing. A FIREBERD equipped with
Option 4006 (Synchronous Long User Patterns) is required.

DDS-1 Long User Pattern of 100 octets with all ones (111E1111), followed by 100 octets with all zeros
(OO0OO0OMY.  Stresses any DDS circuit’s minimum and maximum power requirements for signal
recovery. A FIREBERD equipped with Option 4006 (Synchronous Long User Patterns) is required.
Cannot be used in asynchronous timing mode,

“

DPS-2 Long User Pattern of 100 octets of OFLTH O, followed by 100 octets of all zeros. Simuation of an HDLC
packet frame. A FIREBERD equipped with Option 4006 is required. Cannot be used in asynchronous
timing mode.

DDS-3 Fixed pattern Q0 E10010. Minimum stress test of a DDS circuit, Cannot be used in asynchronous timing,
mode.
DS-4 Fixed pattern 01000000,  Moderate stress on DDS clock recovery circuits,  Cannot be used in

asynchronous timing mode,

bDSs-5 Long User Pattern, a 7-octet fixed pattern of 1111 T 10 followed by foctet of 111E 1111, Simulation
of a DDS signal transition from IDLE mode to DATA mode. Detects marginal equipment in multipoint
applications. A FIREBERD equipped with Option 4006 (Synchronous Long User Patterns) 1s required.
Cannot be used in asynchronous timing mode,

DIS-6 Long User Pattern, consisting of DDS patterns 1-4. A quick test for those wishing to test a circuil with
DDS patterns 1-4.

120z Long User Pattern digitized 1020 Hz toae with a 0 dBm{ level on one timeslot. This pattern length is
400 bytes. Standard tone (A-law) used in CCITT Voice Frequency (VF) testing. A FIREBERD
equipped with Option 4006 (Synchronous Long User Patterns) is required,

NOTE: Certain data paiterns are designed for use with specific data interfaces. The T1-1 to T1-6 patterns are designed
for use with the TH interfaces (c.g., TH/FT1 and DS1/T1). The DDS-1 to DDS-6 patterns are designed for use
with the DDS interfaces. These patterns are not compatible when used with another type of interface.
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2.11.2 Test Patterns and Testing Synchronous Circuits

The following patterns are valid when testing synchronous circuits: MARK, SPACE, 1:1, 177, 3IN24, 63, 511, 2047, 251, 2.
1,271, QRSS, PROGRM. The following patterns are not valid when (esting synchronous cireuits without the Synchronous User
Pattern module instatled (Option 4006); USER(1-3), FOX, T1-1 0 T1-6, TE-mW, DDS-1, DDS-2, DDS-5, DDS-6, and 1O20H 2.
When an invalid pattern is sclected, the tnessage SYNC PATTERN CONTENTION flashes in the ANALY SIS RESULTS display
and a1 L1 pattern is generated. To clear the contention message, select a valid pattern,

lsynchronous operation, the maximum data rate is restricted by the data interface used. When testing data streams using framed
data patterns (c.g., DSI/TL DS1/Fe, DIDS DSOA 192 kb/s, or DDS DXSOB 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 in an 8-bil
format that is synchronized with the appropriate signal framing requirements.

2.11.3 Programmable Bit Pattern Menu

Figure 2-16 shows how (o enter a bit patern through the PROGRM ment, The displayed bit pattern reads from left o right with
bit 1 on the lelt and bit 24 on the right (see Figure 2-16}, The #XX (#01 1o 24) value indicates the cursor bit position in the bit
string. A maxtmum of nine bit values is visible in the display window.

é] O PATTERN it 24
\Y 010001100 | 61001001 | 61010010
MORE : i MORE MORE
PATTERN: PRGM PROGRM #09: 01001001 PATTERN: PRGM
QRSS  PRGM  FOX u DELETE INSRTO INSRT1 [l arss Pram  rox | M
« HELP ey
L] O L] O O ]

Enter Pattern in
Binary: 3-24 Bits

Detete |PROGRM #09 01001001 | 01010

Result [ PrROGRM #09 10010010 | 1010 Use Cursor and Softkeys
Oori to Change Patterns
o
INSRTO or INSRT1 | PROGRM #09 10010010 I 1010 Press Enter to

Save Bit Patterns

Result |PROGRM#0S 01001001 | 01010

Figure 2-16
Programmable Bit Pattern Menu
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Each bit is entered or edited in binary form using the following soltkeys:
DELETE - Deletes the bit over the cursor.

INSRTO - Inserts a zero at the position of the cursor. When the INSRTO softkey is pressed a 0 is inserted in the bit string and the
previous bit moves one posttion (o the right.

INSRT1 - Inserts a one at the position of the cursor, When the INSRT1 softkey is pressed a 0 is inserted in the bit string and the
previous hit moves one position to the right,

HELP - Displays the help message: ENTER PATTERN IN BINARY: 3 - 24 BITS,
To enter the programmable bit pattern, proceed as follows:

I. Select the PATTERN sct-up menu and, if necessary, press the MORE key until the PRGM menu item is displayed.

b

Press the PRGM softkey, then press the right arrow on the SETUP SELECT switch. The PROGRAM DATA menu is
visible in the display window.

3. Pressthe DELETE, INSRTO, or INSRT1 softkey 10 edit the bit pattern. Press the cursor keys {o move the cursor keft or
right when editing. The cursor position is indicated by the bit number (#01) tn the display,

4. Press the ENTER key to store the revised bit pattern. Pressing ENTER also replaces the old pattern in memory and

transmits the new pattern. Entering Jess than three bits, which is an invalid string, causes the HELP message (ENTER
PATTERN IN BINARY: 3 - 24 BITS) to momentarily appear.

2.11.4 User Programmable Character Patiern Menu

Figure 2-17 shows how to enter a test pattern with one of the three menu selections: USER1, USER2, or USER3. Each character
is entered or edited in hexadecimal form using the following labeled soltkeys:

INSERT - Inserts O0H cach time the softkey s pressed.

UP - Increments the character above the cursor from 0 1o F.

DOWN - Decrements the character above the corsor from Fto 0.

DELETE - Deletes the hexadecimal character above the cursor,

FIRST - Moves the cursor to the first hexadecimal character in the string,

LAST - Moves the cursor to the last hexadecimal character in the string.

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

HELP - Displays the help message: ENTER 1 - 2048 HEX CODED CHARACTERS.
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# 0001 0002 D0DD3 0009 0010 OO11  OC12 Q013 1999 2000

Hex Coded E3 cs ¢s ... b2 | a0 cz Do | D6 ... Fo oD
A Characters K L
7| © PATTERNS

I [
MORE MORE

PATTERN: usER3| " USER3 #0010: 40 €2 D9 | "1 PATTERN: USER3 MSE
USER1 USER2 USER3 INSEAT  UP  DOWN USER1 USER? USER3

:DELETE FIRST LAST .

a3 O £l TPAINT._CTTHELE T ] ] U
ENTER 1-2048
* HEX CODED CHARCATERS
USER3 MESSAGE LENGTH: 56 BYTES I e l
12 3 4 5 6 7 B 910 pELeTE |users woo12 Eacsjcs| a0 3a
0 EX CB C5 40 D8 Ed C% C3 »2 40
19 €2 DS D6 6 DS 40 C6 D6 E7 40 RESULT [USER3 so012 E3 C5 40 | 32
20 D E4 D4 DT E2 40 DE E5 C5 P9 on
30 40 E3 CB €5 40 D3 C1 E9 ES 40 A=
W o4 be ov 45 1 b0 £3 24 pe e INSERT [USER3 #0012 E3 ca 5| 40
53 F7 ¥8 F9 FO 0D 25
resulT [USER3 w0012 E3 oo ce | €5 a0

“:_”f‘"",’T “F.S??gﬁ .Ffr.ing.c.)qi PFress Enter to Save Changes

Figure 2-17
User Programmable Character Pattern Menu
Refer to the Appendix section for a hexadecimal conversion table.

The cursor position is controfled through the use of the FIRST and LAST softkeys and the cursor keys, The location of the cursor
is indicated by the character nunther (#0001) in the display.

To cnter the character pattern, proceed as follows:

1. Sclectthe PATTERN set-up menu and, if necessary, press the MORE key until USER1, USER2, or USER3 is displayed.

I

Press the USER1Y, USER2, or USER3 softkey, then press the right arrow oa the SETUP SELECT switch. The setected
USER menu is displayed.

3. Pressthe INSERT softkey as required Lo establish place holders {or each character to be entered. Move the cursor from
character to character with the left and right cursor keys. Press the UP or DOWN softkeys to display the desired character
value. Refer to Appendix H for a hexadecimal-to-character conversion table.

4. Press the ENTER key 1o store the new character pattern. Pressing ENTER also replaces the old pattern in memory and
transmits the new pattern. Entering less than one character, which is an invalid string, causes the HELP message to
momentarily appear,

5. I necessary, press the PRINT softkey to generate a printout of the character pattern,
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The hexadecimal data bits are transmitted starting with the keast significant bit to the most significant bit of each hex byte. incases
where the parity bit is send, the parity bit folfows the most significant data bit and precedes the stop bit{s). The entire patiern is
stored in memory in the full 8-bit hexadecimal code, However, when the code is transmitted with a character length of §, 6, or
7 hits, the most significant bits are dropped. This means that the actual character output differs from the entered pattern. Setting
the character length to 8 hits 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 Subsection 2.14.3), The User Synchronization Threshold menu sets a minimum number of bytes
that need to be detected (o establish synchronization,

211.5 Inserting Bit Errors in the Test Pattern

Each of the patierns can be generated cither uninterrupted or interrupted with bit errors. Bit errors are inserted using cither the
ERROR INSERT switch or the bit error generators provided on certain data interfaces, such as the DDS DSOA/B Interface. The
ERROR INSERT switch inserts a single bit error each time the switch is pressed and released. Pressing and holding the switch
i, until the LED in it is illuminated. inserts hit errors at o rate of 107 into the test pattern. Some data inferfaces can generate a
10°° bit error rate with the FIREBERID 4000, Refer to the appropriate data interface operating manual for details on bit error
mseriions,

2116 Analyzing the Test Pattern

As the selected pattern is transmitted, 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 detected, they are recorded as bit errors, block errors, pattern slips, code errors, ete., and
canbe viewed inthe ANALYSIS RESULTS display. Referto ANALYSIS RESULTS, found later in this section, for the operation
and description of the analysis results capabilities of the FIREBERLD K0,

2.12 SETUP SUMMARY DISPLAY

The SETUP SUMMARY display summarizes the configuration of the FIREBERD as shown in Figure 2-18. The SETUP
SUMMARY display is the default SETUP CATEGORY selection and appears each time the unit is powered up. Itisalso displayed
when selected with the SETUP CATEGORY switch. The display indicates the current test pattern, clock {requency, interface,
and key interface settings.

%I O SETUP SUMMARY
Selected Test Pattern Selected Generator
—_\ /— Clock Frequency

2715-1 64.0 kHz
INT232 DTE SYNC

Selected Data Interface ——/ ‘[: Summary of Data

Interface Configuration

Figure 2-18
SETUP SUMMARY Display
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2.13 RECALL/STORE CATEGORY

The RECALL/STORE category allows up to 10 front-panel swilch and menu set-ups to be stored, named, and recalled. Figure 2-19
shows the RECALL/STORE category. This eliminates the need 10 manually configure the FIREBERD each time a different
configuration s required. Storing the front-panct configuration saves:

*  Fhe conditton of the SELF LOOP, ERROR INSERT, Inderface Control Pancl, and PRINTER event switches. The
DISPLAY HOLIY switch is ignored.

*  The selected interface and INTERFACE SETUP menu selections, if the interface has a set-up menu.
*  The GENERATOR CLOCK frequency.

*  The selected PATTERN.

*  The selected ANALYSIS RESULTS displays.

*  The AUXILIARY function menu selections.

A
O RECALL/STORE
£|

MORE

RECALL PROGRAM 0: NAME | ©— STORE PROGRAM: MSE NAME PROGRAM 0:NAME

O:MAME 1:NAME 2:NAME O:NAME 1:NAME 2:NAME NUMBER UP  DOWN
HE) 4 5 3 4 50

) 7 8 Y 7 8. 3 O ]
) . ) 1

STORE PROGRAM 9: NAME?

YES NO
Front Panel Switches and Menus ]
are Configured as Stored.
If incorrect Interface is Front Panel Configuration
Instatled. "Ditferent Interface” is Not Saved. Previous
Flashes on Display. Configuration Retained.

Front Panel Switches and Menus
are Stored as Configured.

Generate Printout of
Configuration by Pressing the
Printer Controls Switch,

Figure 2-19
RECALL/STORE Set-up Menu

2-38



Section 2

The following procedures describe how to store, name, and recall front-panel configurations.

2.13.1  Storing Front-Panel Configurations

Perform the following procedure to store a front-panel configuration, Repeat this procedure as necessary for each configuration
to be stored.

1. Install the appropriate interface.

b

Seleet and configure the interface through the INTERFACE SETUP menu or interface panel switches.
3. Set the generator clock frequency through the GENERATOR SETUP menu.

4. Set the test pattern through the PATTERN SETUP menu.

5. Select the desired analysis results categories.

6. Conligure the printer, it required.

7. Set the auxiliary functions, as required, through the AUXILIARY SETUP menu.

8. Press the SETUP CATEGORY switch to select the RECALL/STORE menu (RECALL/STORE category LED
iHuminates).

9. Press the SETUP SELECT switch to select the STORE PROGRAM menu.
10, Press the appropriately numbered softkey to store the present configuration. When the numbered softkey is pressed, the

STORE PROGRAM? YES/NO messuge appears. Pressing YES stores the configuration, pressing NO retains the
previously stored configuration.

1T, If desired, press the PRINTER panel CONTROLS switch to print out a hard copy of the configuration.

2.13.2 Recalling Front-Panel Configurations

To recall a front-panel configuration, proceed as follows:
1. Install the appropriate interface, if necessary.

2. Press the SETUP CATEGORY switch to select the RECALL/STORE menu (RECALL/STORE category LED
iHuminates).

3. I necessary, press the SETUP SELECT switch to view the desired RECALL PROGRAM mienu.
4. Locate and press the appropriately numbered softkey. The tront panel is automatically configured. 1f the proper interface

isnotinstalled, DIFFERENT INTERFACE appears in the display. Verify the installed interface and repeat this procedure.

2.13.3 Naming Front-Panel Configurations

To name a front-panel configuration, proceed as follows:

. Press the SETUP CATEGORY switch to select the RECALL/STORE menu (RECALL/STORE category LED
Hluminates),

2. Pressthe right arrow in the SHTUP SELECT switch 2 times to display the NAME PROGRAM menu and menu chaices,

2-39



Instrument Descriplion

3. Press the necessary softkey (NUMBER, DOWN, or UP) o display the desired program number and/or change the
characier at the cursor position. Pressing the NUMBER sofikey scrolls through the program numbers ((Ho 9). Pressing
the UP/DOWN sofikeys scrolls through the character choices at the cursor position. Pressing the lefiorright cursorarrow
moves the cursor in the corresponding dircction,

4. Name the selected program number, using up to 4 characters. The default name for cach program number is NAME.

2.14 AUXILIARY SETUP CATEGORY

The AUXILIARY SETUP category provides the following menus that apply 1o specialized functions of the FIREBERD 400x).
Each auxibiary menu is described in the following paragraphs, Press the SETUP CATEGORY switch to select the AUXILIARY
SETUP category. Press the right arrow on the SETUP SELECT switeh to scrolf through the auxitiary menus. After the menu
isselected, use the Fabeled soltkeys to setect the appropriate parameter or function. The AUXILIARY SEETUP category provides:

*  Auxiliary Print Event Menu (AUXPRIEVENT: ERROR/TIMED/HSTGRM). This sctection determines the next displayed
menn. When ERROR i selected, the foltowing menu is displayed.

* B Beror Print Menu (BIT ERROR PRINT: FWD/RVRS/ON/OFF)

W ERROR is not selected For the AUX PRI EVENT menu, the other two menu item choices (TIMED or HSTGRM) cause their
respective menu (o be displayed when selected and the right arrow on the SETUP SELECT switch is pressed.

*  Timed Print Meng

*  Histogram Print Menu

*  Out-of-Band Flow Control Menu (FLOW: TR/DM/RS/CS/RR/QFT)

*  User Pattern Synchironization Threshold Menu (USER SYN THRSH: [OBYT/100BY T/PATLEN)
*  Synchronization Loss Threshold Menn (SYNC LOSS THRSH: NORM/HIGH)

*  Receiver Action Upon Synchronization Loss Menu {(SYNC LOSS ACT: CLEARMHALT)

*  Block Length Menu (BLOCK LENGTH: PATLEN/TOY 1O 1010310

*  Duate (DATE: DD/MMM/YY) Menu

*  Time (TIME: HH/MM/SSY Menu

*  Result Printout Format Mena (RESULT PRINT: SUM/STIVLONG)

*  Status Message Printoud Menu (STATUS PRINT: ON/OFF)

*  Printer Printout Format Menu (PRINTER; WIDTH/MODE/TERM)

*  RS232 Printer/Comtroller Interface Menu (RC/PRINT)

*  RS232 Printer Format Menu (RS232: BAUD/DATA/PAR PRAS/PRADA/PR2000 PRMYPRES)
*  IGEE-488 Address (display only) menu ((J()-}l}}k

*  Fixed Frequency Editor Menu (FREQ1: FREQH/UP/DOWN !--l[ii',l’_}T

*  Clear Non-Volatile RAM Menu {CLEAR NOVRAM? YES)

A Requires TEEE-488 option (Option 4002},
' Requires Frequency Synthesizer option {Option 4003).
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2.14.1  Auxiliary Print Event Menu

The Auxiliary Print Eventmenu (AUX PRI EVENT: ERROR/TIMED/HSTGRM) expands the capabilities of the PRINTER control
panel by allowing errored (ERROR), timed (TIMEDY), or histogram (HSTGRM) results printouts. The menu item selected for this
menu determines the next menu displayed when the right arrow on the SETUP SELECT switch is pressed.

Figure 2-20 itlustrates how o set up the Auxiliary Print Event menu. The antomatic printouts are activated by selecting the AUX
SETUP function inthe PRINTER control panel. Referto Section 3, Printer Interfaces, for printer set-up and operation information.

Pressing the ERROR soltkey causes enabled error events to gencrate printouts when the corresponding error condition occurs,
i.c..bit, block, code, {rame, CRC, and pattern stip errors (default = OFF), The printontis identified as AUX ERROR PRINT. Each
time the selected error condition oceurs a printout is generated with the errored conditionds) listed at the top, the date and time
when it occurred, and the results Hiseed below that apply to the test. The error print event selection and the associated printed result
correspond as follows:

Print Event Printed Result
BLOCK ERR PRINT: BLK ERRS
BPV ERROR PRINT: BPVS
CODE ERROR PRINT: CODE ERR
FRAME ERR PRINT: FRA ERR
FAS ERR PRINT: FAS ERR
CRC ERROR PRINT: CRC ERR
PTRN SLIP PRINT: PAT SLIP
BIT ERROR PRINT: BIT ERRS

With ERROR sclected for the AUXPRIEVENT, pressing the right arrow ont the SETUP SELECT switch displays the first error
(BIT ERRS) menu item and its status on the top line. The bottom line displays the three softkey choices (FWD, RVRS, and
ON/OFF).

Pressing the softkey below the ON/OFF menu jtem toggles the displayed error event between OFF and ON. The FWD and RVRS
softkeys are used to scroli through the following error event menu items.

BIT ERRS
BLK ERRS
BPVy
CODI ERR
CRC ERR
ERR-SES
IFAS ERR
FRA ERR
PAT SLIP

Pressing the TIMED softkey allows results printouts to be generated at thmed intervals, from 1 minute (00:01) to 99 hours and 59
minutes (99:59). The default is 5 minutes (00:05).

With the TIMED menu item selected, pressing theright arrow on the SETUP SELECT switch displays the TEIMERD PRINT interval
on the top line with the cursor flashing under the lef-most value. The three menu choices (HELP, UP, and DOWN) are displayed
on the bottom line. Pressing the softkey below the UP or DOWN menu item increments or decrements the value at the cursor
pasition, Use the lett or right cursor key to move the cursor in the desired direction.

Pressing the softkey below the HELP menu item displays ENTER TIME IN HH:MM HH=00-99, MM=00-59. Bntering an invatid
parameter value (¢.g., 60 for the minutes) and pressing the ENTER switch causes the help message to be displayed for several
seconds before the invalid value is redisplayed. After a valid parameter value is entered, press the ENTER switch to save the new
value as the desired time interval.
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The eimer is started when the elapsed seconds resultin the SIGNAL & TIME category begins counting. The timer is reset when
a test is restarted either by pressing the POWER switch, pressing the RESTART push hutton, or by changing a parameter for the
test IN-Progress.

;%—J O AUXILIARY

AUX PRI EVENT: XXXXXX
ERROR TIMED HSTGRM

MORE
AUX PRI EVENT: HSTGRM HSTGRM: 30, 1HR, GRA HSTGRM1: CHA ERR AUTO
e O
ERRCA TIMED HSTGRM #SMPLS PERIOD FORMAT H HST# RESULT SCALE
O [ [ D 0 0 PoOTPERRT :
i |usTGRM2
HSTGRM3
AUX PRI EVENT: TIMED TIMED PRINT: 006:05
e
ERROR TIMED HSTGRM HELP ue DOWN
Press UP and DOWN Softkeys to
ENTER TIME IN HH: MM Change Digits. Press Cursor Keys | | FLOW: OFF
HH=00-59, MM=00-59 to Move Cursor. Press Enter Key H DM RS
to Save and Start New Time.
AUX PRI EVENT: ERROR BIT EARCA PRINT: QFF
>
ERRCR TIMED HSTGRM FWD AVRS ON/OFF
BIT ERRS: OFF Press FWD and RVRS Softkeys to
BLK ERRS: OFF Scroll List. Press ON/OFF Softkey
BPVs: OFF to Change Each Condition,
CODE ERR: OFF
CRC ERR: OFF
ERR-SES: OFF
FAS ERR: OFF

FRA ERR; OFF
PAT 51IP: OFF

Figure 2-20
Auxiliary Print Event Menu

Pressing the HSTGRM softkey enables histogram analysis to be performed. Pressing the right arrow on the SETUP SELECT switch
displuys the histogram menu. The current histogram selections are visible on the top line and the three menu item choices (#SMPLS,
PERIOD, and FORMAT) are visible on the bottom tine. A histogram displays how selected results change with time. The coltected
data can then be displayed in cither a graph or a fisting format. Simultaneous histograms can be created for up to three results. Each
histogram printout can contain up to 60 sanples of the selected result with the time between samples equal to the selected period value,
Fhe histogran: printout can be generated manually, automatically, or upon a power ON after a power fail.
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#SMPLS - Pressing this softkey selects the number of samples accumulated to penerate an auto-print for each of the selected
results. The number of available samples ranges between 5 and 60. Each time this softkey is pressed, the sample number
increments by 1. Once 60 is displayed, pressing the #8MPLS soitkey once more displays a value of 5. The #SMPLS selected
is valid for all three histograms,

NOTE: Changing this parameter restarts the histogram analysis.

PERIOD - Pressing this softkey selects the amount ol time between each sample. Pressing this sofikey scrolls through the
available selections: TMIN, 15MIN, tHOUR, 1DAY. The unit selected is used on the horizontal axis on the graphic printout and
is printed as the SAMPLE SIZE on the list printout. The PERIOD selecied is used for all three histograms.

NOTE: Changing this parameter restarts the histogram analysis.

FORMAT - Pressing this soltkey selects the type of format for the generated printout. GRA generates a graph of the result tolals
per sample period versus time. LIS generates a Hst of the result totals per sumple period indexed by time. The FORMAT selected
is used for all three histograms.

NOTE: Changing this parameter does not restart the histogram.

Pressing the right arrow on the SETUP SELECT switch displays the HSTGRMI selection on the top line and the three sofikey
menu iterns (HST#, RESULT, and SCALE) on the bottom line. The LED in the MORE key illuminates, indicating additional
menu items are available for the displayed menu. Pressing the MORE key displays the last menu item (PRINT). Pressing the
MORE key once more displays the first theee menut items again,

HST# - Pressing this softkey selects which histogram is 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 cause the histogram to restart.

RESULT - Pressing this softkey selects which result is used for the selected histogram. Repeatedly pressing this softkey scrols
through the list of results that can be displayed by a histogram. See Table 2-2. Choose a result according to the selected interface.
Histogram samples will only be collected if the result is valid for the selected inlerface. To disable an individual histogram, set

the result softkey 1o OFF. Select RESULT for cach HST#.

Histogram result choices are:

1SEC CRC CPESC G EFS
AVL SEC CRC ERR GERR SEC
BIT ERRS DEG MIN MFAS ERR
BLK ERRS ERR-SES PAR ERR
BLOCKS FAS ERR PAT LOSS
BPV SEC FCS ERR PAT SLIP
BPVsy FEBE PATL SEC
CHAR ERR FEBE S A REBE
CODE ERR FEBE S B SES
CPAR ERR FEBESC TI6AIS S
CPES A FRA ERR UNA SEC
CPES B FRMR OFF
NOTE: Changing this paramedter restarts all histograms,
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Table 2-2
Available Histogram Results
Result Selection Result Name
ISEC CRC One-Second CRC Brrors
AVL SEC Available Seconds
BI'T ERRS Bit Errors
BLK LERRS Block Frrors
BLLOCKS Blocks
BPV SEC Bipotar Violation Seconds
BPVs Bipolar Violations
CHAR ERR Character Errors
CODE ERR Code Frrors
CPAR ERR C-Bit Parity Frrors
CPES A C-Bit Errored Seconds (Type A)
CPES B C-Bit Errored Seconds (Type B)
CPESC C-Bit Errored Seconds (Type C)
CRC ERR CRC Frrors
DECG MIN Degraded Minultes
ERR-SLS Bit Errors in Non-Severely Errored Sceonds
FAS ERR Frame Alignment Signal Errors
FCS ERR Frame Check Sequence Hrrors
FEBE Far End Block Errors
FEBE S A Far End Bit Errored Seconds (Type A)
FEBES B Fur End Bit Errored Seconds {Type By
FEBE S C Far End Bit Errored Seconds (Type C)
FRA ERR lrame Errors
FRMR Frame Reject Frames
G EFS G821 Error Free Seconds
GERR SEC G821 Errored Seconds
MIAS ERR Multiframe Signal Alignment Word Errors
PAR ERR Parity Errors
PATLOSS Pattern Synchronization Loss
PAT SLIP Pattern Slips
PATL SEC Pattern Loss Seconds
REBE Remote Lnd Block Errors
SES severcly Errored Seconds
TIOAIS S Timesltot 16 Alarm Indication Signal Seconds
UNA SEC Unavailable Seconds
OFF Off

SCALE - Pressing this softkey selects the total scale vatue on the vertical axis of the histogram graph. The AUTO selection
automatically configures the vertical axis scale according 1o the size of the largest histogram sample. Repeatedly pressing the
SCALE softkey scrolls through the available settings. See Table 2-3. Sclect SCALE for cach HST#.

NOTE: Changing this parameter does not restart histogram analysis,
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Table 2-3
Scale Selections

AUTO 2K IM
10 5K 2M
20 10K M
3 20K HOM
1O} SOK 20M
200 HOOK 50M
500 200K

K 500K

K = thousands
M = miltlions

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

[t should be noted that when stepping through the AUXILIARY menus, cither the ERROR Print Event menu, the TIMED Print

Eveat menu, or the HISTOGRAM Print Event menu is stepped through first before moving to the next menu, e.g., Out-of-Band
Flow Control menu (see Figure 2-20).

2.14.2 Out-of-Band Fiow Control Menu

The Out-of-Band Flow Control menu (FLOW: TR/DM/RS/CS/RR/CFF) allows the following control leads to be used to control
data flow between the FIREBERD 4000 and the circuit being tested (default = OFF).

E1A canT
TR - Terminal Ready DTR 10872
DM - Data Mode DSR 107
RS - Request to Send RTS 105
CS - Clear to Send TS 106
RR - Receiver Ready RLSD 109

Pressing the corresponding softkey toggles the control lead selection on and off. The softkey fabel appears in the selection field
when the lead is cnabled. OFF appears in the display when none of the leads are enabled. Only the incoming leads apply, the
others are ignored.

The flow control menu only applies tothe following interfaces: ELIARS-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 balted. A message is displayed in the ANALYSIS RESULTS
display indicating both that data is on hold and which lead is controlting the tlow. Flow control is disabled in Self-Loop made.

2143 User Pattern Synchronization Threshold Menu

The User Pattern Synchronization Threshold menu (USER SYN THRSH: 10BYT/100BYT/PATLEN) specifies the pattesn length
that must be received for pattern synchronization to be declared by the FIREBERD 4000 (default = [OBY'T). This menu only
applies to synchronization USER patierns (refer o subsection 2.11.4),
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10BYT - Pressing this sofikey sets the synchronization theeshold at 10 byles.
T00BYT - Pressing this softkey sets the synchronization threshold at 100 bytes.
PATLEN - Pressing this soltkey sets the synchronization threshold equal o the paitern length of the programmed user patiern,

which can be from [ 1o 2048 bytes tong.

2.14.4  Synchronization Loss Threshold Menu

The Synchronization Loss Threshold menu (SYNC LOSS THRSH: NORM/HIGH) scts the threshold at which the PATTERN LOSS
alarny LED illuminates indicating pattern loss (default = NORM),

NORM - Pressing this soltkey scts the threshold to indicate synchronization loss when 250 biterrors are counted in dess than 1000
received bits for synchrorous timing and 30 character errors are counted in tess than 1000 received characters {or asynchronous
teming,

HIGH - Pressing this sofikey sets the threshold to indicate synchronization loss when 20,000 bit errors are counted in less than

100,000 received bits Tor both synchronous timing and asynchronous thming.

2.14.5 Receiver Action Upon Synchronization L.oss Menu

The Receiver Action Upon Synchronization Loss menu (SYNC LOSS ACT: HALT/CLEAR) determines how the analysis results
are treated when clock, frame, and pattern synchronization are lost (default = HALT). Table 2-4 shows the relationship of the
clear and halt modes and the analysts results when clock, frame, and pattern synchronization are lost. Press the corresponding
softkey  to select the  destred receiver action. I should be noted that this menu has no effect on the CCITT G.821
PERFORMANCE category results.

CLEAR - This selection halts the accumulation ol the test results when synchronization is lost, When pattern synchronization
is re-established, the result counters are cleared. )

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

Table 2-4
Relationship Between Results in Clear and Halt Modes

Clear Mode Halt Mode
Clock Frame Pattern Clock Frame Pattern
Resuits Loss Sync Loss | Sync Loss l.oss Sync Loss Sync Loss
ERROR Category

AVG BER SR S/R SR S/Con S/Con 5/Con
AVG BLER S5/R S/R S/R S/Con S/Con 5/Con
BER S/R SR S/R S/Con S/Con 5/Con
BIT ERRS S/R S/R S/R S/Con S/Con S/Con
BLK ERRS S/R S/R S/R S/Con S/Con S/Con
BLOCKS S/R 5/R S5/R S/Con 5/Con S/Con
CHAR ERR S/R S/R S/R S/Con S/Con S/Con
PAT LLOSS Con Con Con Con Con Con

PAT SLIP S/R S/R S/R 5/Con S$/Con S/Con
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Table 2-4

Section 2

Clear Mode Halt Mode
Clock Frame Pattern Clock Frame Pattern
Results Loss Sync L.oss | Sync Loss Loss Sync Loss Sync Loss
INTERFACE Category
ISEC CRC S/R SR No/R S/Con S/Con No
AVG BPVR S/R No/R No/R S/Con No No
AVG CER S/R No/R No/R S/Con No No
AVGQG CPER 5/R S/R No/R 5/Con S/Con No
AVQG CRO S/R S/R No/R S/Con S/Con No
AVG FAS S/R SR No/R S/Con 5/Con No
AVG FEBE S/R S/R No/R S/Con S/Con No
AVG FER S/R S/R No/R S/Con S/Con No
AVG MFAS S/R S/R No/R S/Con S/Con No
AVG PER S/R S/R No/R 5/Con SCon No
AV(G REBE S/R S/R No/R S/Con S5/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
(TR S/R No/R No/R S/Con Nor No
CODE ERR 5/R No/R No/R S/Con No No
CRC ERR S/R S/R No/R S/Con S/Con No
CPAR ERR S/R S/R No/R 5/Con S/Con No
DAT RATE No No No No No No
FAS ERR S/R S/R No/R S/Con S/Con No
FEBE S/R S/R No/R 5/Con S/Con No
FRA ERR S/R S/R No/R S5/Con 5/Con No
MAX ZERO R No No R No No
PAR ERR S/R S/R No/R S/Con S/Con No
RLVL YV No No No No No No
RELVL dB No No No No No No
RCYV BOM R R No R R No
RCV BYTE No No No No No No
RCV COBE No No No No No No
ROV FAS R R No R R No
RCV FEAC R R No R R No
RCV MFAS R R No R R No
RCV NFAS R R No R R No
REBE 5/R S/R No/R S/Con $/Con No
RX ABCD R R No R R No
RX XI X2 R R No R R Nor
SMPX CUR No No No No No No
TIME & SIGNAL Category
BPV SEC S/R No/R No/R S/Con No No
BPV %EFS 5/R No/R No/R 5/Con No No
BER-SES S/R S/R No/R S/Con 5/Con S/Con
CPES A S/R S/R No/R S5/Con 5/Con No
CPESB S/R S/R No/R S/Con S/Con No
CPESC S/R S/R S/R 5/Con 5/Con No
%EFS 5/R S/R S/R S/Con S/Con 5/Con
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Table 2-4
Retationship Between Results in Clear and Halt Modes (Continued)

Clear Mode Halt Mode
Clock Frame Pattern Clock Frame Pattern
Results Loss Sync Loss Sync Loss Loss Sync Loss Sync Loss
TIME & SIGNAL Category
{Continued)
DATE N No No No No No
DAT RATE N/A N/A No N/A N/A No
DELAY S/R SR S/R No No No
ELAP SEC No No No No No No
I:RR SEC S/R 5/R S/R S/Con 5/Con 5/Con
ERR SES S/R S/R S/R 5/Con S/HCon S/Con
FEBE S A S5/R S5/R No/R 5/Con 5/Con No
FEBE S B S/R S/R No/R S5/Con S/Con No
FEBES C S/R S/R No/R S/Con S/Con No
GEN EREQ No No No No No No
+1. VL dB No No No No No No
+l.VL.V No No No No No No
LV dB No No No No No No
VLY No No No No No No
VL dBm No No No No No No
PATL SEC Con Con Con Con Con Con
PPLVLYV No Nao No No No No
RCYV FRTO N/A N/A No N/A N/A No
TEST SEC S/R S/R S5/R No No No
TIMI No No No No No No
PERFORMANCE Category'

YAV SEC Con Con Con Con Con Con
SuDEG MIN Con Con Con Con Con Con
“GSES Con Con Con Con Con Con
AVL SEC Con Con Con Con Con Con
DG MIN Con Con Con Con Con Con
ERR-SES Con Con Con Con Con Con
G %EFS Con Con Con Con Con Con
G EFS Con Con Con Con Con Con
GERR SEC Con Con Con Con Con Con
SES Con Con Con Con Con Con
UNA SEC Con Con Con Con Con Con

S = Saved during sync loss.

R = Restarted al re-sync.

Con = Continues being updated after re-sync.

No = Not affectied by sync loss.

Tior additional Information about Performance anabysis results, refer to Appendix F.

2.14.6 Block Length Menu

The Block Length menu (BLOCK LENGTH: PATLEN/10%10/10/10%10°) establishes the ock length 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
resulls are counted starting with pattern synchronization.
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PATLEN (pattern length) - Pressing this softkey sets the block length to the pattern length established by the selected pattern,
102 to 108 - Pressing these softkeys sets a fixed block length from 100 (107) to 1,000,000 (10°) bits.

2.14.7 Date and Time Menus

The Date (DATE: DED/MMM/YY) and Time (FIME: HH/MM/SS) menus are used to set (he date and time of the internal battery-
hacked clock. Select the AUXILIARY function category with the SETUP CATEGORY switch, then press the left arrow on the
SETUP SELECT switch to tocate the date and time menus. Note that clearing NOVRAM does not reset the date and time values.

'The date is entered by pressing the corresponding softkeys until the desired day (1 - 31}, month (JAN - DEC), and year (00 - 99)
are visible in the display. Press the ENTHR key to save the new date. Invalid dates are not saved.

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

are not saved.

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

2.14.8 Results Printout Content Menu

The Resuits Printout Content menu (RESULT PRINT: SUMM/STD/LONG) controls the content of the analysis results printout.
Press the corresponding softkey to select the desired results printout content. Refer to Section 3, Printer Interfaces, for specific
information on printer set-up and operation.

SUMM - Press this softkey to geacrate the summary result printout that tists key non-zero results, number of blocks transmitted,
test seconds, elapsed seconds, generator and receiver frequencies, self-loop status, and selected interface.,

STD - Press this softkey to generate the standard result printout that tsts the main analysis results for the selected interfuce,

LONG - Press this soltkey to generate the Jong result printout that lists all results and interface status and control panel conditions,

2.14.9 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 DATA LOSS, CLOCK 1.OSS, SIGNAL LOSS, SYNC LOSS (PATTERN),
FRAME SYNC LOSS, SYNC ACQUIRED (PATTERN), or POWER UP. The status message printouts are date stamped each
time they oceur. The status messages can be printed only when the printer is turned on through the PRINTER control panel.

2.14.10 Printer Printout Format Menu

The Printer Printout Format menu (PRINTER: WIDTH/MODE/TERM) sets up the printer printout formuat,

WIDTH - Press this softkey to setect the printout character line width., Width choices are: 20, 40, or 80 (default = 40).

MODE - Press this softkey 1o select the print speed: SLOW (prints with one-half second delay between lines) or FAST (prints at
full baud rate) modes (default = FAST). All TTC supplied printers, except the PR-2000, can use the FAST mode. Select SLOW

when using the PR-2000 printer.

TERM - Press this softkey 1o select the line termination control: CRLF (carriage return, linefeed), CR (carriage return), or LF
{lincfecd) (defauwlt = CRLEF),

2-49



Instrument Description

2.14.11  BC/PBINT Menu

The RC/PRINT menu (RC:None PRINT:232) sclects determines the remote control format and the printer port sclected. Ina
standard FIREBERD 4000, the following RC/PRINT menu choices in the left columns are available. When the IEEBE-488 option
(Opteon 40023 is installed the menu choices in the right columns are available.

RC:None PRINT:232 RC:None PRINT:232
R(:232 PRINT:Remote R(:488 PRINT:232
RC:None PRINT:None RC:None PRINT:48%
RC:23%2 PRINT:None R(:232 PRINT:488
R(C:232 PRINT:Remote
RC:48R PRINT:Remote
RC:None PRINT:None
R(C:232 PRINT:None
RC:488 PRINT:None

RC - The remote controb selection determines which connector port the FIREBERD monitors for remote control commands,
Remote control choices arer Nome, 232, or 488 (G Option 4002 is installed). IFRC is set o None, the FIREBERD does notrespond
to any remode control commands,

PRINT - The printer selection determines which connector port the FIREBERD uses when printing owt information. Printer
choices are: None, 232, Remote, or 488 (if Option 4002 s installed). Setting PRINT to Remote causes the FIREBERD 1o direct
printouts to the Print Bufter. Information stored in the Print Butfer can be retrieved using the print remote commands described
in Section 4.

2.14.12 RBRS232 Printer/Controlier Interface Menu

The RS232 Printer/Controtler Interface menu (RS232: BAUD/DATA/PAR PRA5/PR40A/PR2000 PR40/PRB5) scts up the RS-232
Printer/Controtler Interface connector Tor remote control operation or printer aperation.

BAUD - Pressing this softkey sets the RS-232 connector baud rate: 300, 1200, 2400, 4800, or 9600 b/s (default = 9600).
DATA - Pressing this softkey sets the chamacter length: 7 or 8 (default = 8),
PAR - Pressing this softkey sets the parity: NONE, EVEN, or ODD (default == NONE).

PRA5 - Pressing this soltkey sets the band rate (9600), character length {8), and parity (NONE) to operate the TTC PR-45 lid printer
idefault printer setting).

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

PR2000 - Pressing this soltkey sets the baud rate (24003, character length (7), and parity (NONE) to operate the TTC PR-2000
printer.

PRA0 - Pressing this softkey sets the baud rate (2400, character length (7), and parity (NONE) (o operate the TTC PR-40 printer.
PR85 - Pressing this softkey sets the baud rate (2400}, character length (8), and parity (NONE) to operate the TTC PR-85 printer.

Reler to Section 3 for information on printer sel-up and operation, Refer 1o Section 4 for information on remete control set-up
and operation.
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2.14.13 |EEE-488 Interface Menu

The IEEE-488 Interface menu (IEEE-488:ADDR:XX, or IEEE-488:TALK) only appears when the optionat IEEE-488 Interface is
instalted. The IEEL-48R Inlerface menu is a status-only menu. This means that the [EEE-488 status can only be viewed and cannot
he changed from the menu. At power-up, the FIREBERD reads the DIP switch on the TEEE-488 module, located in the back panel,
and is the unit’s IEEE-488 address. Changing the IEEE-488 address after the onit power is on does not change the IEEE-488
address until power is turned off and on again.

Whenthe PRINT menuitenonthe RC/PRINT auxiliary menuisset to None, 232, or Remote, the address menu (IEEE-488: ADDR:XX)
is displayed. Address values are Trom 0 10 30 and are set by the swilch segments. Changing the switch settings does not change
the displayed [EEE-488 address until the unit is turned of fand on again. When the PRINT menu item on the RC/PRINT auxiliary
menu is set 1o 488, the the talk menu (IEEE-488:TALK) is displayed. Refer to Section 3 for specific information on printer set-
up and operation. Refer to Section 4 for specific information on semote conteol set-up and operation.

2.14.14 Fixed Frequency Editor Meny

The Fixed Frequency Editor menu (FREQ1: FREQ#UP/DOWN/HELP) is displayed only when the optional frequency synthesizer
is installed. It is used to arrange the tixed internad frequencies or change frequencies for application-specific frequencies. Refer
Lo subsection 2.10.2, Frequency Synthesizer Generator Clock Menu, to change the fixed frequencies.

2.14.15 Clear Non-Volatile RAM Menu

The Clear Non-Volatile RAM menu (CLEAR NOVRAM? YES) is used 1o clear all stored programs, patterns, user messages,
mainframe, and interface configurations from memory and set them to the factory defaudt 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 alf stored configurations and resets them to the lactory defaults, Pressing

NO ignores the question.

2.15 CONTENTION CONDITIONS

Regardless of the interface setected, certain operating conditions can cause contentions to occur. A contention oceurs when certain
interface operating parameters are not compatible with other mainframe operating parameters, The three possible contentions
encountered with these interfaces are

* Asynchronous [requency contention,

* Asynchronous pattern condention, and

* Synchronous pattern contention,
When a contention ¢xists, the ANALY SIS RESULTS display alternately flashes the contention message and the displayed results.
Asynchronous frequency contentiofr exists when the wterface TIMING is set to ASYNC and the CLOCK GENERATOR
INTRNL frequency is greater than 20 kb/s. The message ASYNC FREQ CONTENTION flashes on the ANALYSIS RESULTS

display. To eliminate the asynchronous frequency contention, select a clock generator frequeney that is kess than 20 kb/s, or select
synchronous timing. During an asynchronous lrequency contention problem, the internal clock generator defaults to 20 kHz.
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Asynchironous patlern contention exasts when the ierface TIMING is set to ASYNC and the PATTERN is set to one of the
foltowing patleens: 77, 3IN24, 271, 251 LQRSS, PROGRM, TT-1 o TE-6, TH-mW, DDS-1 10 TIS-6, or 1020H2z. The message
ASYNC PATTERN CONTENTION flashes on the ANALYSIS RESULTS display. To efiminate the asynchronous pattern
contention, sckect a different pattern or select synchronous timing. During an asynchronous pattern contention problem, the
pattern generator defaults to 101

Synchronous paliern contetion exists when the interface TIMING is set to SYNC and the PATTERN is set to either the USER
or FOX paticrn. The message SYNC PATTERN CONTENTION {lashes on the ANALYSIS RESULTS display. To eliminate the
synchironous pattern contention, select a different pattern or select asynchronods teming. This message does not occur when the
optional synchronouws long user patiern (Option 40063 is installed. During a synchronous pattern contention problem, the pattern
generator defaults to 1:1.

2.16 OPERATING IN SELF-LOOP MODE

The SELF LOOP switch is used 1o select the seH-Joop mode of the FIREBERD 4000, Pressing the SELFLOOP switch illuminates
the LED mside the swilch and Joops the data interface data and clock outputs back to the data and clock inputs. This isolates the
interface data and clock leads from the interface connector(s), allowing the mainframe and interfuce module to be wested for proper
operation without disconnecting 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. Tt should be noted that the interface control and signaling leads are not looped back and remain active for the circuit under
test. When the SELF LOOP s activated, alb applicable test results are also made available for the selected interface. Refer to the
appropriate data interface operating manual for additional information reluted (o SELF LOOP.

217 FIREBERD 4000 ANALYSIS RESULTS

The key to the ability of the FIREBERD 4000 to test and analyzc a vaniety of telccommunicalions circuits comes [rom ils analysis
results capabilities. These capabititics are accessed through the ANALYSIS RESULTS pancl and display section and are taitored
to the specific circuit being tested.

2.17.1  Front Panel Operation

The ANALYSIS RESULTS panel and display section is divided in two, allowing gwo results 1o be displayed at the same time.
The RESULTS CATEGORY rocker switches provide access to the five results categories listed ahove the switches. Pressing
either the up or down arrow on the RESULTS CATHGORY switch illuminates the LED above or below the currently selected
category and displays the associaled results. The RESULT SELECT rocker switches enable the selected category to 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 mainirame and tests in progress. When the
displayed result does nat apply to the test in progress, N/A appears on the bottom line (such as testing a synchronous RS-232-C line
ind displaying BPVs). When the displayed resull is unavailable, meaning it cannot yet be calculated, the bottom line is blank. When
the displayed result is available, 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 is displaved in exponentiai notation.
If the result overflows its internal registers, the result is flashed on the bottom line until the test is restarted. When the results in the
INTERFACE and PERFORMANCE categories do notapply to the selected interface, N/A appears on the bottom line and the category
is locked out.

Each test result begins accumulating when the appropriate synchronization (e.g., frame errors with frame syne, bit errors with
pattern syne, cte.) 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), deiermines how the mainframe treats the results
when synchronization is restored after losing synchronization. When SYNC LOSS ACT is set for HALT mode and synchroni-
zation is lost, the resubts are frozen until synchronization is reestablished. Once synchronization is reestablished, the results
continue where they teft off when synchronization was Jost. This is very helpful when performing long-term circuit testing. As
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long as the test is not restarted by pressing the RESTART switch or changing a set-up parameler, the results are continuously
updated. When SYNC LOSS ACT is set for CLEAR mode and synchronization is lost, the results are frozen until synchronization
is re-established. Once syachronization is re-established, the results are cleared (set to their zero value} and all result counts start over.

A testcan be interrupted and restarted at any time by pressing the RESTART switch. Additionally, changing certain mainframe
or interfuce parameters through the SETUP panel or interface pancl switches also causes a testrestart. The test restart causes any
accemulated results and any atarms indicated in the ALARMS panel to be cleared.

The DISPLAY HOLD switch allows the displayed ANALYSIS RESULTS information o he halted and examined. Normally,
the results display is continuously updated. Pressing the DISPLAY HOLIDY switch freezes the display and illuminates the LED
within the switch. Albavailable results can be viewed by pressing the CATEGORY and RESULT SELECT switches. Tt should
he noted that while the display is on hold, the mainframe continues to accumulate analysis results. Pressing the DISPLAY HOLD
switch again extinguishes the LED in the switch, allows the display to resume normal operation, and updates all the results from
the information stored in memory.

2.17.2 Analysis Resuits Cateqgories

The test results are divided into live categories: SUMMARY, ERROR, INTERFACE, TIME & SIGNAL, and PERFORMANCE
(requires Option 4004). TFable 2-5 lists the categories and all of the available test results provided by the FIREBERD 4000. Only
those test results that apply to the sclected interface are displayed in each category. Appendix B lists the resuits by category and
by interface applicability. Appendix C provides definitions all analysis results.

Table 2-5
FIREBERD 4000 Analysis Results
Displayed
Category Result Name Full Result Name
SUMMARY BIT ERRS Bit Errors'
BPVs Bipolar Violations®
CHAR ERR Character Errors!
CODE ERR Code Errors’
CPAR ERR C-bit Parity Errors
CRC ERR CRC Errors?
FFAS ERR Frame Alignment Signal Errors®
FEBE Far Hind Block Errors
FRA ERR Frame Errors?
MFAS ERR Multiframe Alignment Signal Errors
PAR ERR Parity Brrors
PAT LOSS Pattern Synchronization Loss'
PAT SLIP Paitern Slips’
REBE Remote End Block Errors
HERROR AVG BER Average Bil Error Rate
AVG BLER Average Block Error Rate
BER Bit Error Rate
BIT ERRS Bit Errors’
BLK ERRS Block Errors
BLOCKS Blocks
CHAR FRR Character Errors’
PAT LOSS Pattern Synchronization Loss'
PAT SLIP Pattern Slips’
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Table 2-5
FIREBERD 4000 Analysis Results (Continued)

Displayed
Category Result Name Full Result Name
INTERFACHE ISEC CRC One Second CRC Errors

TIME & SIGNAL

AVG BPVR
AVG CER
AVG CPER
AVG CRC
AV FAS
AVG FEBL
AVG FER
AVG MEAS
AVG PER
AVG REBE
BIT SLIP
BPVy

BPV Rate
CER

CODE ERR
CPAR ERR
CRC ERR
IFEBE

FRA ERR
FAS ERR
MAX 7ZERO
MFAS ERR
PAR ERR
RLVL DB
RLVLYV
RCY BOM
RCV BYTH
RCV CODE
RCY FAS
RCY FEAC
RCY MFAS
RCV NFAS
REBE

RX ABCD
RX X1X2
SMPX CUR
TI6AIS S

+LVIL dB
+LVL V

+ WNDR

- WNDR
VL dB
-LVL V
15m WNDR
24h WNDR

Average Bipolar Violation Rute

Average Code Error Rate

Average C-bit Parity Errors

Average CRC Error Rate

Average FAS Brror Rate

Average Far End Block Brrors

Average Frame Error Rate

Average Muoltiframe Alignment Signal Word Errors
Average Parity Frror Rate

Average Remote End Block Errors

Bit Slips

Bipolar Violations®

Bipoltar Violation Rate

Code Error Rate

Code Errors?

C-bit Parily Errors

CRC Errors?

Far End Block Errors

Frame Errors’

Frame Alignment Signal Errors

Maximum Zeros

Multiframe Alignment Signal Word Errors
Parity Errors

Received Level in Decibels

Received Level in Volts

Received Bit Oriented Message

Receive Byte Code

Receive Code Name

Received Frame Alignment Signal Word
Received Far End Alarm Control Code
Received Frame Alignment Signal Word
Received Not Framme Alignment Signal Word
Remote End Block Errors

Receive Bits

Received X Bits

Simplex Current

Timeslot 16 Alarm Indication Signal Seconds

Positive Level in dB
Pasitive Level in Volts
Positive Wander
Negative Wander
Negative Level in dB
Negative Level in Volts
LS Minute Wander

24 Hour Wander
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Table 2-5
FIREBERD 4000 Analysis Results {Continued)
Displayed
Category Resuit Name Full Result Name
TIME & SIGNAL BPV %EFS Percent of Seconds Without BPVs
(Continued) BPV SEC Bipotar Violation Seconds
CPES A C-bit Parity Errors Type A
CPES B C-bit Parity trrors Type B
CPESC C-bit Parity Errors Type ¢
GEES Percent of Error-Free Seconds
DATE Date
DAT RATE Data Rate
DELAY RTS/CTS Delay
ELAP SEC tlapsed Seconds
ERR SEC Errored Seconds
FEBES A Far End Block Error Seconds Type A
FEBES B Far End Block Error Seconds Type B
FEBES C Far End Block Error Seconds Type C
GEN FREQ Generator Clock Frequency
LVL dBm Level in dBm
PATL SEC Pattern Loss Seconds
PPLVLV Peak to Peak Level in Volts
PP WNDR Peak to Peak Wander
RCV FREQ Receiver Clock Frequency
TEST SEC Test Seconds
TIME Time
PERFORMANCE! %AVL SEC Percent of Available Seconds
%DEG MIN Percent of Degraded Minutes
%SES Percent of Scverely Errored Seconds
AVL SEC Available Seconds
BER-SES BER During Non-SES
DEG MIN Degraded Minutes
FRR-SES Errors During Non-SES
G %EFS (i.821 Percent of Error Free Seconds
G EES G821 BError Free Seconds
GERR SEC (;.821 Errored Seconds
SES Severely BErrored Seconds
LINA SEC Unavajlable Seconds

' Appears in ERROR Category

* Appears in INTERFACE Category
* Appears in SUMMARY Category
* Requires Option 4004

SUMMARY Category

The SUMMARY category provides access to the most commonly used error results (see Table 2-5) without having to 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 reporling errored conditions, RESULTS OK appears in the display. [fthe SUMMARY results listed in Table 2-5 do notapply
to the selected inferface or the mainframe has not synchronized (o the received signal, RESULTS UNAVAIL appears in the
display.
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ERROR Category

The ERROR category displays the most commonly used error results, such as bit errors, block errors, code errors, average error
rates, pattern losses and slips, ete. The mainframe only displays the error results that appty to the selected interface and the test
being performed. When the NOVRAM is cleared, the ERROR category BT ERR result is the first resull displayed.

INTERFACE Category

The INTEREFACE catepory displays inderface-specific results. The interface specific results include results for 'T1 (bipolar
violations and frame errors), CCITT G703 and G.704 (code and FAS cerrors), and Digital Data Service (control codes), among
others. Appendix B lists the current data interfaces and the available results for each interface. Refer (o the appropriate interface
operating manual for a complete list of interface-specilic results.

TIME & SIGNAL Category

The TIME & SIGNAL category displays results related to time and frequency. This category indicates the test time length since
signal synchronization, the number of seconds that contained errors, the number of seconds that were not errored, and the overall
percentage of error-free seconds during a test. The current system date and time are also listed in this category, along with the
generator and receiver clock frequencics. When the maintrame s emulating DTE, the RTS/CTS detay is measured and displayed
i this category.

PERFORMANCE Category

The FIREBERD CCITT Recommendation G821 compatible performance analysis results provide statistical information about
the performance of the cquipment or system under test. The G821 Performance Analysis Option (Option 4004 ) must be installed
to use this category, Refer to Appendix F for a discussion on CCITT G821 performance analysis. This category includes G.821-
based results Tor available and unavailable scconds, errered and error-free scconds, degraded minutes, severely-errored seconds,
and percentages based on these resolts,

2.17.3 Performing Error Analysis on Standard Pata

Brror analysis refers to the ability of the FIREBERD 4000 to recognize vatious incoming data patterns and framing formats and
to analyze them for incorrect data polarity, biterrors, data loss, clock losses, pattemn slips, framing errors, eto. These conditions
generale resulls that are counded and displayed on the front panel display. Some of the results are correlated with time and position
in the incoming data stream to yield more refined information, such as bit error rales, block error rates, and error-free seconds.
In most cases, error analysis can only be performed on patterns (standard data) recognized by the FIREBERID 4000 and not on
Hve data. However, timing and signal analysis can be performed on live data (this is dependent on the data mterface used).

During normal system testing, ¢lock 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 transmission and reception oceurs
simultancously in futl-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 1o
exanine 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 pattern expected and records detected differences as errors. The
errors can be generated by the circuit under test or applied (o the test pattern generated by the FIREBERD 4000, The receiver
accepts all of the data patterns discussed in Table 2-1 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. Errorresult analysis does not start untit the recetveris synchronized to the received data, clock, or framing pattern
as required by the individual result. Table 2-6 lists all available analysis results, in alphabetical order.
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Acquiring Synchronization

Onee the receiver has successfully synchronized to the received data, the front panel RECEIVER PATTERN SYNC LED
iHluminates and error analysis begins. The parameters for synchronization are determined by the timing and test pattern used to
test the circuit.

When operating with synchronous timing, the recciver declares synchronization to fixed data patterns {Mark only, Space only,
o1, 127, ete) when ithas received 30 consecutive unerrored bits. For pseudorandom patterns (63,51 1,221, efc. ), synchronization
is declared when 30 + n consecutive unerrored bits for a pattern lengih of 2°-1 are received. So when a pattern of 21-1 is used,
synchronization s declared when 45 consecutive unerrored bits are received.

When operating with asynchronous timing, the receiver declares synchronization to fixed and pseudorandom data patterns when
it has received 10 consecutive unerrored characters, When using the USER1-3 patterns, the User Synchronization Threshold menu
{(USER SYN THRSH: 10BYT/100BYT/PATLEN) determines the number of unerrored bytes that must be received to synchronize
the mainframe recciver to the received pattern. If in an asynchronous timing mode and the user synchronization threshold is set
o PATLEN and the USER pattern takes longer than 5 seconds 1o transinit, the receiver does not synchronize o the received patiem.

Losing Synchronization
The mainframe declares 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, Joss of synchronization is declared when 250 bit errors are counted
in tess than 1000 received bits for synchronous timing and 30 character errors are counted in less than 1000 received characters
in asynchronous timing. When set for the HIGH threshold, loss of synchronization is declared when 20,000 bit errors are counted
in less than 100,000 received bits for synchronous and asynchronous timing.

Loss of received data - With synchronous timing, a data loss is declared when data being clocked in does not change state
for 61 bit periods. (The data loss detector is automatically disabled when patterns without transitions are generated.) When the
FIREBERD loses synchronization as a result of a data loss, the RCV DATA LOSS message flashes in the results display, the PAT
LLOSS result is incremented, and the ALARMS LIZD, next to the PATTERN LOSS label, on the front papel illuminates. In
asynchronous timing, data losses do not force a pattern synchronization loss.

Loss of received clock - With synchronous timing, the absence of high-to-tow state transitions on the received clock line for
a period Jonger than 50 milliscconds causes a clock loss o be declared. When the FIREBERD loses synchronization as a resull
of actock loss, the RECEIVER LED, nextto the CLOCK PRES label, goes out and the ALARMS LED, next o the CLOCK LOSS
fabel, iHuminates.

Regaining Synchronization

Ay soon as the receiver loses synchronization if immediately tries to resynchronize. When the receiver regains synchronization,
the accumulated results are affected by the Receiver Action Upon Synchronization Loss meno (SYNC LOSS ACT: HALT/
CLEAR). When SYNC LOSS ACT is set for HALT mode and synchronization is Jost, the results are frozen until synchronization
is re-established, Onee synchronization is re-established, 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 resulls are frozen until synchronization is re-
established. Once synchronization is re-established, the results are cleared (set to their zero value) and all result counts start over,
Note that the PERFORMANCE category results are not cleared in the CLEAR mode but continue to accumulate results. Refer
1o Table 2-4 for additional information on the HALT and CLEAR modes.

2.17.4 Performing Error Analysis on Live Data

With the appropriate interface instaled, the FIREBERD 4000 can anatyze live data in unframed and framed data formats. When
analyzing live unframed data, the FIREBERD monitors for signal presence. When signal presence is detected, the mainframe
interface recognizes the signal format and monitors for signal violations. These violations can be in the form of bipolar violations
and code errors,
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When analyzing live framed data, the FIREBERD monitors for signal presence and synchronizes with the framing pattern. When
the signat presence iy detected, the mainframe interface recognizes the signal format and monitors for sigoal violations as
previously discussed with unframed data. Once frame synchronization is acquired, the mainframe interface recognizes known
framing patterns and monitors the framing patterns for frame errors, CRC is also monitored and compared with expected formats
for CRC crrors. As errors are counted, the FIREBERD calculates average error rates over the length of the test. Refer to the

individual interfuce operating munual concerning live data testing.

Table 2-6

FIREBERD 4000 Analysis Results

Result Name

Full Result Name

+LLVE dB
+L VLV
+WNIIR
LVL dB
LV Y
-WNDR
G%AVL SEC
HDEG MIN
SelHS
“%SES

15m WNDR
24h WNDR
ISEC CRC
AVG BIER
AVG BLER
AVG BPVR
AVG CER
AVG CPER
AVG CRC
AVG FAS
AVG FEBE
AVG FER
AVG MFAS
AVG PER
AVG REBE
AVL SEC
BER
BER-SES
BIT ERRS
BIT ERRS
BIT SLIP
BLK ERRS
BLOCKS
BPV %EFS
BPV Ruate
BPV SEC
BPVs

BPVy

CER
CIHAR ERR
CHAR FERR

Positive Level in dB

Posttive Level in Volis

Positive Wander

Negative Level in dB

Negative Level in Volts
Negative Wander

Percent of Available Seconds
Percent of Degraded Minutes
Percent of Frror-Free Seconds
Percent of Severely Frrored Seconds
13-Minute Wander

24-Hour Wander

One Second CRC Errors
Average Bit Error Rate
Average Block Error Rate
Average Bipolar Violation Rate
Average Code Frror Rate
Average C-bit Partty Errors
Average CRC Error Rate
Average FAS Error Rate
Average Far End Block Errors
Average Frame Frror Rate
Average Multiframe Alignanent Signal Word Errors
Average Parity Error Rate
Average Remote End Block Errors
Available Seconds

Bit Error Rate

BER During Non-SES

Bit Errors!

Bit Errors?

Bit Stips

Block Errors

Blocks

Percent of Seconds Without BPVs
Bipotar Violation Rate

Bipolar Violation Seconds
Bipolar Violations?

Bipolar Violations®

Code Frror Rate

Character Errors!

Character Errors®
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Table 2-6

FIREBERD 4000 Analysis Results {Continued)

Result Name

Full Resuli Name

CODE BRR
CODE ERR
CPAR ERR
CPES A
CPES B
CPESC
CRC ERR
CRC ERR
DAT RATE
DATE
DEG MIN
DELAY
ELAP SEC
ERR SEC
ERR-SES
FAS ERR
FAS ERR
FEBE
FEBE S A
FEBES G
FEBE S C
FRA ERR
FRA ERR
G %EES

G EFS
GEN FREQ
GERR SEC
LVL dBm
MAX ZERO
MFEAS ERR
MFAS ERR
PAR ERR
PAT LOSS
PAT LOSS
PAT SLIP
PAT SLIP
PATL SEC
PPLVLV
PP WNDR
RCV BOM
RCV BYTHE
RCV CODE
RCV FAS
RCV FEAC
RCV FREQ
RCV MFPFAS
RCVY NFAS
REBI

RX ABCD
RX X1X2
SES

Code Errors?

Code Errors?

C-bit Parity Errors

C-hit Parity Errors Type A

C-bit Parity Errors Type B

C-bit Parity Errors Type ¢

CRC Firrors?

CRC frrors?

Dyata Rate

Date

Degraded Minutes

RTS/CTS Delay

Elapsed Seconds

Erroved Seconds

Errors During Non-SES

Frame Alignment Signal Errors
Iirame Alignment Signal Ervors®

Far End Block Errors

Far End Block Frror Seconds Type A
Far End Block Error Seconds Type B
Far End Block Error Seconds Type C
Frame Errors®

Frame Errors®

(i.821 Percent of Heror Free Seconds
G821 Error Free Seconds

Generator Clock Frequency

(G821 Errored Seconds

Level in dBm

Maximum Zeros

Multiframe Alignment Signal Errors

Multiframe Alignment Signal Word Errors

Parity Errors

Pattern Synchronization Loss'
Pattern Synchronization Loss®
Pattern Skips'

Pattern Skips?

Pattern Loss Seconds

Peak to Peak Level in Volts
Peak to Peak Wander
Received Bit Oriented Message
Receive Byte Code

Receive Code Name

Received Frame Alignment Signal Word

Received Far End Alarm Control Code
Receiver Clock Frequency

Received Frame Alignment Signal Word
Received Not Frame Alignment Signal Word

Remote End Bilock Errors
Receive Bits

Received X Bils
Severely Errored Seconds

Section 2
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Instrument Description

Table 2-6
FIREBERD 4000 Analysis Results (Continued)

Result Name

Full Result Name
SMPX CUR Simplex Curren
TIOGALS S Timeslot 16 Alarm Indication Signal Seconds
TEST SEC Test Seconds
TIME Time

UNA SEC Unavailable Seconds

"Appears in ERROR Category
*Appears in INTERFACE Category
P Appears in SUMMARY Category
* Reguires Option 4004
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Section 3

SECTION 3
PRINTER INTERFACES

3.1 INTRODUCTION

This section describes how the FIREBERD 4000 can print a variety of printouts using the PR-45 thermal printer, an RS-232-C
compatible serial printer, or an TEEE-488 compatible printer. The set-up and operation of the mainlrame, PR-45 printer, the R§-232
Printer/Controller Interface, and optionat IEEE-488 Interface for printer operation are discussed in this section,

The FIREBER D 4000 can generate printouts of analysis resules, currend mainframe switch and menu settings, and status messages.
Analysis results printouts can be initiated: (1) by setting a time interval {e.g.. every 15 minules); {2) in response 1o a specific error
resull (¢.g., BITERRS); or(3) on demand (press PRINTER control panel RESULTS switch). The configuration of the mainframe
switch and menu settings can only he printed on demand (press PRINTER Control panel CONTROLS switch). Reportable status
messages can be turned on and off through @ 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 controlled from the
AUXILIARY SETUP category. Printer conirol is provided through the three PRINTER switches (RESULTS, CONTROLS,
OFF/ON)Y, located on the FIREBERD front pancl. Printer selection is accomplished using the auxiliary functions.

3.2 COMPATIBLE PRINTERS

The FIREBERD 4000 can drive the TTC PR-45 thermal printer through the front panct printer connector. With the standard
RS-232 Printer/Controller Interface, the FIREBERD 4000 can operate with the PR-40, PR-40A, PR -85, PR-2000, or most scrial
EIA RS-232-C compatible printers. 1TEEE-488 compatible printers can also be used when the optional IEEE-488 Remote
Control/Printer Interface (Option 4002} is installed.

3.3 FIREBERD PRINTER CONTROL PANEL

The FIREBERD PRINTER control switches controf the occurrence of @ printout. The control panel has three push-button
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 RESULT PRINT and PRINTER
Imenus.

3.3.1 PRINTER Print Event Switch

The Print Event switch turns the mainframe printer outpud on and off and selects when a test results prinfout occurs:

* 15 MIN - Prints testresults every 15 minutes. When the 15 MIN print event is selected, the results printouts are identified
by the header 15 MIN PRINT.

* 1 HR - Prints test results every hour. When the 1 HR print event is selected, the results printouts are identified by the
header | HOUR PRINT.

* ERROR - Prints test results when any of the following errors occur: bit errors, 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
results printouats are identified by the header ERROR PRINT. An error printout is generated every 6 hours regardless
of any errors counted.




Printer Interfaces

*  AUX SETUP - Prints test results according to the set-up of the Auxitiary Print Event meng.

¢ OFF - Turns off the automatic results printonts and the stalus message printouts (see Subsection 3.4.3). The manual
printouts (pressing RESULTS or CONTROLS switch) are stifl available,

3.3.2 PRINTER RESULTS Switch

The RESULTS switch can be pressed at any time (o generate a currend test results printout. When the RESULTS switch is pressed,
the results printout is idemtified by the MANUAL PRINT header. Refer to Subsection 3.4.2 for infonmation on the results printout
format and content.

3.3.3 PRINTER CONTROLS Switch

The CONTROLS switch can be pressed at any time to generate i controls print of the current mainframe front panel and interface
switch and menu configurations. The mainframe controls print lists the current state of all FIREBERD mainframe controls,
switches, and menus, When applicable, the states of the interface controls are also listed. The controls print provides enough
information to reconfigure the manframe for a specific test set-up. The controls print includes the condition and/or position of
the PATTERN menu, ERROR INSERT, SELF LOOP, and DISPLAY HOLD swilches, the GENERATOR CLOCK source and
frequency (as required), the SETUP program bemg used (selected from RECALL/STORD menu), the AUXILIARY SETUP
menuws, the selected interface, and interface configuration. Figure 3-1 shows a CONTROLS print of the mainframe with all menus
and switches set to their default settings.

CONTROLS BFRINT 02:49:42 01 FEB 90
BATTERN 2 15-1 ERROR  INSEBRT CFT
SELE LOOP ON GEN CLOCK TNTRNL
INT FRQ 64.0 kHz DISFLAY HOLD OF 1
SETUP PROGRAM NO. 0
AUXILIARY SETUP
FLOW TR/DTR OF ELOW DM/DSR OFF
FLOW RS/RTS OFF FLOW CS/CT8 OFF
FLOW RR/RLSD OFF 3YN LOS ACT HALT
SYN LOS THR NORMAL USFR SYN THR 10
BLOCK LENGTH PATT PRINT MY STANDARD
STATUS PRINTS OFF PRINT EVENT HSTGRM
H5T SAMPLES 60 HST PERLOD 1DAY
HE'T FORMAT GRAPH HSTL AUTO DEG MIN
HST2Z AUTO GERR SEC HST3 AUTO 555
INTERFACE ITNTERNAL RS-232
EMULATE DTE TIMING SYN
DTR OFF RTS OFF
Figure 3-1

Mainframe Controls Print

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 configuration. 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 (either by name
or number), then press the CONTROLS switch to print the configuration. The SETUP PROGRAM NO. ling in the controls
printout identifies the recalled configuration by number (0 to 9).
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3.4 AUXILIARY SETUP PRINTER MENUS

The printer menus in the AUXIEIARY SETUP category establish printer output requirements, printout formats, and interface
configurations. These auxiliary menus are as follows:

AUX PRIEVENT
RESULT PRINT
STATUS PRINT
PRINTER
RC/PRINT
R5232

3.4.1 Auxiliary Print Event Menu

The Auxiliary Print Event menu (AUX PRINT EVENT: ERROR/TIMED/HSTGRM) cxpands the capabilities of the PRINTER
controd panel by allowing variable TIMED, ERROR, or HISTOGRAM resulis printouts. The menu selection is activated through
the PRINTER control panel by selecting the AUX SETUP function. Refer to Section 2 for instructions on operating the Auxiliary
Print Event menu.

The Auxiliary Timed Print Event menu expands the fixed print event periods on the PRINTER Control panel by allowing results
prints 10 be generated at intervals from | minute (00:01} to 99 hours and 59 minutes (99:59). Timed results print are identificd
by the header AUX TIMED PRINT.

The Auxiliary Error Print Event menu atlows printouts to be generated when specific errors occur. Each time the selected error
oceurs, a results print is generated with the header AUX ERROR PRINT, the errors that caused the printout, the date and time
when it occurred, and the resules that apply to the test as shown in Figure 3-2. The following 40-characters wide prints were
generated using the internal RS-232-C Interface in SELF LOOP.

AUY ERROR PRINT BEIT ERROR
BLOCK BREOR 1 1:41:37 18 AUG 92
BIT ERRS 2075 AVG BER Z.34E-04
PAT SLIP 0 BLK ERRS 63
BLOCKS 270 AVG BLER 2.3 E-01]
PAT LOSS 0 PATL SEC 0
ERR SEC 33 FEFS 70.80%
TEST SEC 113 BLAP SEC 114
GEN FREQ 64000.0 ROV FREQ 64000.0
DELAY SELF LOOGP ON
IF INTERNAL RS-232

Figure 3-2

Standard Results Print

The Auxiliary Histogram Print Event menu allows histogram analysis to be gencrated that display how selected results change
with time. The collected data can then be displayed in cither a graph or a listing format. Simultaneous histograms may be created
for up o 3 results with each histogram printout containing up (o 60 samples of the selected result. Histogram prints can be generated
manually, automatically, or upon a power ON after a power fail.
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Automatic Histogram Printout

Toautomatically generate histogram prints when the specified number of samples have accumulated, set the AUX PRINTEVENT
10 HSTGRM and set the PRINTER control panct to AUX SETUPR. If those conditions are met, atl three histograms will print in
the desired format cach time the specified number of samples have accumulated. The time displayed on an automatic printout
reflects the time the histogram analysis began accurnutating the displayed results. See Figure 3-3.

Al |
45K
40K
KA
oK
2K
2
i5k
[

K

— -

lax

E=T

[

! i ] 60

START TIME: 14:42:25
DATE: 111589

Figure 3-3
Automatic Histogram Print

Manual Histogram Printout

The user may initiate o manval print of a selected histogram through the use of the PRINT softkey located on the Auxiliary
Histogram Print Event menu. To generate @ manual print, display the selected histogram HSTGRM# on the menu status line and
press the PRINT softkey. A manual print cousists of the mostrecent (up to 60) samples collected. The time displayed on a manual
printout reflects the time that the printout was initiated. A marker on the horizontad axis of the graph indicates the position of the
last sample. Generating a manual print does not affect the test. See Figure 3-4.

PRINT THE: !
[RTE: 1

Figure 3-4
flanual Histogram Print
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Power Fail Histogram Printout

To atomatically generale histogram prints upon a power ON after apower 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 a Power Fail printout reflects the time the
histogram analysis began accumulating the displayed results. A marker on the horizontal axis of the graph indicates the position
of the lase sample. Generating a Power Fail print restarts the histogram analysis, See Figure 3-5.

i
He
095
500
il
1500
i

B0

Iax]

i

cra =

o o S
Hi pii 1 4
MINUTES
SIART TIMED 22:06:4
DATE: (2,90

LA e & —r

5 6

Figure 3-5
Power Fail Histogram Print
Each histogram printout (GRAPH or LIST) contains the following information:
¢ Fhe 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 transilion occurs when patiern sync is lost and then
regained by the FIREBERID 4000,

A G marks sample periods which contain G821 transitions between available and unavailable time.  For more
information on (G.821, refer to the Appendix section.

o s displayed when the test has begun but the selected resulr has not occurred.
®*  NO SAMPLES READY displays when a manual print occurs before the swuple interval is complete.

®  One or more results out of range is printed when the total result sample exceeds the selected SCALE value.
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The HESTOGRAM GRAPH print shown in Figure 3-6 contains the result sumpled on the vertical axis and the sample period on
the horizontal axis. Fo generate the graph on a printer other than the PR-45 theemal printer, configure the selected printer in an
Epsan-compatible bit mapped graphics mode with the printer communications link supporting an 8 bit data transfer. For 80
column printers, set the printer width to 80, For the PR-45 printer, set the printer width o 40,

The HISTOGRAM LIST shown in Figuge 3-7 provides the sample period at the wop of the list block and the sample number and
result sampled head cach of the data cotumns.
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R
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] DAYS
START TIMEE id:dgzzg
DATE: 11/15/49 Figure 3-6

Histoegram Graph Print

HTSTOGRAM L1 ST
I15:00 1/24/42

SAMPLE STZE 1oDAaY
SAMPTE BIT ERES
I3 9170
2 PRY:
3 T24E2
4 5G 28184
5 30880
s 7573
59 £399
H0 8h77
Figure 3-7

Histogram List Print

3.4.2 Results Printout Content Menu

The Resulis Printout Content menu (RESULT PRINT: SUMM/STD/ALONG) dutermines the content of the analysis results printout.
Results prints can be printed in three different formats: summary (SUMM), standard (STD), or long (LONG). The formats are
selected through the Auxiliary RESULT PRINT: SUMM/STD/LONG menu. Refer to Section 2 for instructions on operating the
Results Printour Content menu,




Summary Results Printout

The SUMM print, shown in Figure 3-8, contains the following results:

Section 3

*  Dateand rime, selected iterface, TEST SEC, ELAP SEC, GEN FREQ, RCV FREQ, and SELF LOOP ON status. These
always appear in the Summary printout.

*  FErorcounts(e.g., BITERRS)and theirerrorratios (e.g., BERyand averages{c.g., AVG BER ) are printed when the results

do not equal (. These results appear in the printout as they apply to the interface.

*  The errored and uncrrored seconds results are printed when an abnormal count oceurs {e.g., ERR SEC does not equal

0, G EFS does not equal AVL. SEC). These results appear in the printout as they apply fo the intertace.

MANUAT, PRINT

BIT ERRS
BER
BLOCKS
ERR SEC
TEST SEC
GEN FREQ
G BES

G OSERS
[F

- Standard Resuits Printout

2087

1. O0E-073
222

33

113
64000.0
80
J0.80%

ITNTERNAL R3-232

Figure 3-8

11:43:22
AVGE BER
BLE ERR3
AV BLER
HERES

ELAP SEC
ROV FREQ
GERR SEC

SELE LOOP ON

Summary Results Print

18 AUG 92

2.86E-04
6o

2.9 E-01
T0.80%
114
64000.0
33

The STD print, shown in Figure 3-9, contains results that are applicable (o the selected interface like average errorrates (e.g., AVG
BER) and result counters (e.g., BLOCKS, PAT SLIP, GEN FREQ). Hrror rate results (e.g., BER, CER, and BPV Rate) calculated
during the mainframe test interval are not listed in the STD printout.

MANUAL PRINT 1

BT ERRS
PAT SLILIP

BLOCKS

PAT LOSS

ERR SEC

TEST SEC
GEN FREQ

DELAY
Ir

2075

0

270

0

33

113
64000.0

INTERNAL RS-232

Figure 3-9

1:41:37
AVG BER
BLE ERRS
AVG BLER
PATIL SEC
BEES
ELAP SEC
RCV FREQ

SELF LOCGEP ON

Standard Results Print

18 AUG 92
2.348-04
63

2.3 E-01
0

70.80%
114
64000.0




Printer Interfaces

Long Results Printout

The LONG print, shown in Figure 3- 10, contains atl the results (includes G821 results, it option installed) that are applicable to
the selected hderface and the interface status and control panel LED and switch status.

MANUAL FPRENT

[LeA3:22

17 AUG 92

BET BERRS 15999 AV BER 1.67E-04
BER L.00E-034 PAT SLIP 0
BLK MRRS 48 BLOCKS 292
AV BLER .6 1m=-01 PAT LOSEH 0
PATIT R 0 FRR SEC s
LIESG Ba.220 TEST SEC 149
BLAP SEC E50 GEN FREQ HA000.0
ROCYV TREQ 64000.0 DELAY Q099 my
AV SEC 145 UNA SRC 0
LAV SEC 100.00% DEG MIN 0
SDEG MIN 0.00% G ORFS 124
GERR SEC 25 G ARFS B3.22%
e i 0 ARG D.00%
EMUTATE (BER Ri&D ON
DT ON TS ON
RE O DTR ON
SELE LOOF ON L INTERNATL RS-232

QOverflowed Results

Overllowed results are flagged with one asterisk. Figure 3-11 shows anexample of a results print with the BLOCKS resulis labeled

Figure 3-10
Long Results Printout

with a single asterisk indicating it has overflowed .

MANUAL PRINT 1 8:31:51 16 AUG 92
BIT ERRS TH6673 AVG BER 4.99E-01
BER 5.00E-01 PAT SLIP 59
BLE LRRS O BLOCKS *15151
AVG BLER 1.00E-01 PAT LOSS 36
PATL SEC 23 ERR SEC 21
GEFS 0.00% TEST SEC 23
ELAP SEC 23 GEN FREQ 64000
ROV FREG 64000 AVL SEC 4]
UNA SREC 23 EAVL SEC 0.00%
GERR BEC 0 SES 0
SRS SELE LOOP OFF

I TNTERNAL RS-237

Figure 3-11
Overfiowed Results Printout
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3.4.3 Status Message Prinfout Menu

The Status Message Printout menu {(STATUS PRINT: ON/OFF) controls status message prints. The status messages are generated
when specific conditions occur such as PATTERN SYNC LOSS, FRAME SYNC LOSS, PAT SYNC ACQUIRED, etc. The
status message prints are time-stamped each time they oceur. The status messages can be printed only when the printer is turned
on through the PRINTHR control punel. Status prints are not printed when the PRINTER control panel print event switch is xet
to OFF. Refer fo Section 2 for instructions on operating the Status Message Prinfout menu.

3.4.4 Printer Printout Format Menu

‘The Printer Printout Format menu {PRINTER: WIDTH/MODE/TERM) scts up the printout format. The printer output format
WIDTH can be set for 20, H), or 80 characters wide. The 40-character format is two columns, 20-characters wide and the 80-
character format is four colunns, 20-characters wide, The MODE selection, FAST and SLOW, controls the end-of-line delay
tansmitted with each line. When FAST is selected, the mainframe sends the data without inter-line delays. When SLOW is
setected, the mainframe sends the data with a one-half sccond delay between lines. Use FAST on all TTC printers, except the
PR2000. SLOW is required for the PR2000. The TERM selection determines the printer line terminator sent by the mainframe
as it sends each line to the printer, CRLF (carriage return/linefeed), CR, and LF are available as required. Refer to Section 2 for
instructions on operating the Printer Printout Format menw. This menu controls printouts going to either RS-232-C or IEEE-488
printers.

3.4.5 RC/PRINT Menu
The RC/PRINT (Remote Control/Printer Driver) sclection menu determines the remote control format and the printer port

selected. In a standard FIREBERD 4000, the following RC/PRINT menu choices in the left columns are available. When the
IEEE-488 option {Option 4002} is installed the menu chotees in the right columins are available.

RC:None PRINT:232 RC:None PRINT:232
R(:232 PRINT:Remole RC:488 PRINT:232
RC:None PRINT:None RC:None PRINT:488
R(:232 PRINT:None R(C:232 PRINT:488
R(C:232 PRINT:Remote
RC:488 PRINT:Remote
RC:None PRINT:None
R(C:232 PRINT:None
RC:488 PRINT:Nong

RC - The remote control selection determines which connector port the FIREBERD monitors for remote control commands,
Remote control choices are: None, 232, or 488 (if Option 4002 is installed). If RC is set to None, the FIREBER P does not respond
to any remole controb commands,

PRINT - The printer selection determines which connector port the FIREBERD uses when printing out information.  Printer
choices are: None, 232, Remote, or 488 (if Option 4002 is installed). Setting PRINT to Remote causes the FIREBERD to direct
printouts to the Print Buffer. Information stored in the Print Buffer can be retrieved using the print remote commands described
in Section 4.

3.4.6 RS232 Printer/Conirglier Interface Menu

The R8232 Printer/Controller Interface menu (RS5232: 9600, 8, NONE) scts up the R5232 Printer/Controller Interface connector
dala rate and Fformat for remote control or printer operation. Refer to Section 2 for instructions on operating the R5232 Printer/
Controller Interface menu. Refer to Subsection 3.6 for additional information on the FIREBERD 4000 printer interfaces. Refer
to Section 4 for specific information on remote control, set-up, and operation.
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3.4.7 |EEE-488 Interface Menu

The IEEE-488 Interface menu (IEEE-488:ADDR:XX, or JEEE-488:TALK) only appears when the optional IEEE-488 Interface is
instalted. The IEEE-488 Interface menu s a statos-only menu. This means that the {HEF-488 status can only be viewed and cannot
bechanged from the menu. At power-up, the FIREBERD reads the DIP switch onthe IBEE-488 module, located in the back panel,
and s the unit's THEEE-488 address. Changing the 1EEE-488 address afler the unit power is on does not change the IEEE-488
address untit power is turned offand on again.

When the PRINT menu Hemon the RC/PRIN T auxiliary menu is setio None, 232, or Remote, the address menu (IEEE-488: ADDR:XX)
is displayed. Address values are from (Ho 31 and are set via the switch segments. Changing the switch settings does not change
the displayed 1IEEE-488 address until the unit is turned of f and on again. When the PRINT menu item on the RC/PRINT auxiliary
men s sel (o 488, the the talk menu (IEEE-488: TALK) is displayed.

Refer o Subsection 3.7 for additional mformation on the FIREBERD 4000 printer interfaces. Refer to Section 4 for specific

information on remote coittrol set-up and operstion.

3.5 OPERATING WITH THE PR-45 THERMAL PRINTER

The PR-45 thernal printer replaces the front pancl cover on the standard FIREBERD 4000 (plastic case). The printer is mounted
on the mainframe (romt ;‘1;1&101 with the hinge on the bottom front edge of the unit. When the FIREBERD is not in use the PR-45
cantbe closed, acting as the cover for the fromt panct, The power, data, and control leads are supplied through the front panel printer
connector on the lower Feft side of the front panet (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 1 start bit, 8 data bits, no parity, and 2 stop bits.
NOTE: Do not operate the PR-45 when the cover s closed.
WARNKING:

IF RC 1S SET TO 232, ON THE RC/PRINT AUXILIARY MENU, THE PR-45 SHOULD BE
DISCONNECTED TO PREVENT OUTPUT SENT TO THE CONTROLLER FROM BEING
PRINTED ON THE PR-45.

3.5.1 PR-45 Printer Controls and Indicators

The PR-45 ON LINE and PAPER FEED push-button switches are the only controls on the prinice. The ON LINE switch
Hluminates (green LEDY inside swilch) when the printer is 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 line (ON LINIE switch not
illuminated).

3.5.2 PRB-45 Printer Connector

The PR-45 printer connector is located on the Jower left corner of the front panel. The connector is an §-pin RS-232-C serial port
that supplies power, control, and data leads to the PR-43 printer. This connector is connected in paraliet with the RS-232 Printer/
Controller Interface. 1f the PR-45 and RS-232 Printer/Controtler Interface are both used at the same time, their interface
configurations should match. The output data format is controfled through the Auxiliary RS232 and PRINTER menus (RS232:
8600. 8. NONE. and PRINTER: 40, FAST, CRLF).

3-10
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3.5.3 Set-up and Operation

Tosetupthe FIREBERD 4000 to print analysis resubts 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,

[ Ifthe printer is not connected to the FIREBERD, turn the mainframe power OFF and plug the PR-45 connector into the
FIREBERD 4000 printer connector located below the SELT 1L.OOP switch.

2. Pressthe POWER switchtoapply power to the FIREBERD 4000, When power is firstapplied to the prinder the ON LINTS
switch illeminates, then goces off,

3. Press the ON LINE switch to place the printer on line. This also illuminates the green LED inside the switch,
4. Press the SETUP CATEGORY switch to diuminate the AUXILIARY category LED.

3. Press the lett arrow on the SETUP SELECT switch several times until the Auxitiary menu RC/PRINT appears. Verify
that the PRINT menu item is set to 232,

6. 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 for the PR-45. It they do not appear, press the WIDTH softkey to select 40, the
MODE soltkey to select FAST, and the TERM softkey to select CRLF.

7. Press the right arrow on the SETUP SELECT switch once to select the Auxiliary menu RS-232: 9600, 8, NONE These
settings are the defaults for the PR-45. [ they do not appear, press the MORE key until the foliowing softkey selections
appear: PR45 PR40A PR2000 Press the PR45 softkey.

The FIREBERD 4000 is now configured for operation with the PR-45 printer. To test the printer, press the PRINTER control
panet CONTROLS switch 1o generate a printout of the current FIREBERD switch and menu settings. If the printout is garbled,

verify the Auxiliary RS232 menu settings.

[fanother printer is used, other than the PR-43, refer to the Appendix section for a list of common default values for TTC-supported
printers.

Toprintcurrent test results, press the PRINTER RESULTS switch. To print test results on a particutar occurrence, press the Printer

Fvent switch on the PRINTER control panel to select one of the following evenis: 15 MIN, 1 HR, ERROR, or AUX SETUP. Refer
to Subsection 3.3 for additional information on the PRINTER control panel.

3.5.4 Loading Printer Paper
When the printer is out of paper, the PAPER FEED switch illuminates {red LED inside switch). A 4-3/8" wide roll of thermal
paper fits inside the printer paper tray. The roll canmot exceed 1-3/4" in outside diameter and 7/16" in inside diameter to accept
the paper retaining rod. Perform the following procedure to load a new roll of paper.

1. Pull any remaining paper out of the printer paper slot.

2. Gently lift the plastic paper tray cover off the prinder from the cover extractor.

3. Pull the 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 roll of paper and remove the tape from the end of the paper. Make sure the end of
the paper has a clean square cut.
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3. Position the roll of paperover the paper tray with the end of the paper coming from under the roll, When the roll is placed
in the tray, the end of the paper shoutd be at the front of the tray with the shiny side of the paper facing oul and the end
of the paper pointed at the mainframe front pancl.

6. Phice the rolt of paper (with the retmning rod in place) indo the printer paper tray. Press down on each end of the roll unil
the retauining rod snaps into the notches on each side of the paper tray.

7. Unroll about 3 inches of paper and loop the end of the paper {oward the tront of the printer. The dull side of the paper
should be facing ap.

8. Look down inside the front edge of the paper tray and tocate the paper lecd slot focated about 3/4" from the top of the
printer cover.

9. Slide the end of the paper into the stotand press the PAPER FEED switch several times until the paper is protruding,
through the paper slot in the {op of the printer.

Refer to Sectton 5 for the part number to order additional rolls of thermal printer paper from TTC.

3.6 OPERATING WITH RS-232 COMPATIBLE PRINTERS

3.6.1 Printers

This section covers the operation of the FIREBERD 4000 with TTC printers and most other commercially available serial
R5-232-C compatible printers.

3.6.2 RS-232 Printer/Controiler interface Connection

The standard RS-232 Printes/Controller Interface 1s located on the lower right corner of the rear panel, The interface is configured
as DCH, which allows any serial ASCH-compatible printer (ID'FE) to be connected to the FIRERERD. The interface connection
isan EIA RS5-232-C, 25-pin, D-type femate conmector, Refer to Table 3- 1 for connector pin assignments. This connector is wired
in parallel with the PR-45 front panel printer connector (only on plastic mainframes). If the PR-45 printer and RS-232 Printer/
Controller Ierface are used of the same time, their interface configurations should match. 1t should be noted that the DTR lead
{Pin 20 must be set HIGH by the connected printer before the FIREBERD can send any printer data.

All communications through the interface are asynchronous using the standard ASCH character format. The interface can operate
af 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 Auxiliary R$232 menu. The line terminator transmitted
from the FIREBERD can be set for a carriage return (CR), linefeed (LF), or both CR and LF. The line terminator is controlled
through the Auxiliary PRINTER menu. Refer to Subsection 3.4 for information on the AUXILIARY SETUP category printer
menus.

3.6.3 Set-up and Qperation

To set up the FIREBERD 4000 to print analysis results and controls printouts with RS$-232 compatibie printers, perform the
toltowing procedure. This procedure assumes that the mainframe is already configured for the test being carried out.
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Table 3-1
RS-232 Printer/Controller Interface Connector Pin Assignments
Pin Designations
No.{ EIA CCITT Signal Description Comments
1 AA 11 Protective Ground Clonnected to chassis ground.
2 BA H¥3 Transmit Data (TD) Drata transmitted to the FIREBERD (from printer).
3 BB 104 Receive Data (R1D) Data received from the FIREBERD (to printer).
5 CR 106 Clear to Send (CTS) Output HIGH when the FIREBERD is ready to reccive.
G cC 107 Data Sei Ready (DSR) Output HIGH when (he FIREBERD is on.
7 AB 102 Signal Ground Connected to signal ground.
] CFE 109 Receive Line Signul Detector (RLSD)Y | Ouiput HIGH when the FIREBERD is on,
20 [ CB10%/2 1 Data Terminal Ready (IDTR) Input must be HIGH hefore the FIREBER D can send data.

Eo If the printer is not conneeted to the FIREBERD, turn 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 3-1
should be used.

1

Check the printer operating manual for the following information: baud rate, number of data bits, parity, number of stop
hits, and the control feads used. Configure the printer 1o match the FIREBERD Auxiliary 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. On the FIREBERD, press the SETUP CATEGORY switch to illuminate the AUXILIARY category LED.

6. Press the left SETUP SELECT switch arrow repeatedly until the Auxiliary PRINTER menu appears, Press the WIDTH
softkey to set the column width (20, 40, or 80). Press the MODE 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.

7. Press the right SETUP SELECT arrow switch once 10 select the Auxiliary RS-232 menu.

If one of the TTC printers is used, press the MORE key untit the printer softkey labels appear: PR45, PR40A, PR2000, PR40, or
PR85. Press the appropriate softkey to aulomatically configure the interface for the corresponding printer.

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

The FIREBERID 4000 is now configured for operation with the printer. To test the printer, press the PRINTER CONTROLS
switch to generate aprintout of the current FIREBER D switch and menu settings. If the printout is garbled, verify that the Auxiliary
R8232 menu settings are correct for the printer being used.

To print current test results, press the PRINTER RESULTS switch. To print test results on a particular occurrence, press the Print
Event switch on the PRINTER control panel to select one of the following events: 15MIN, 1 HR, ERROR, or AUX SETUP Refer
to Subsection 3.3 for additional information on the PRINTER control panci,

3.7 OPERATING WITH IEEE-488 COMPATIBLE PRINTERS

With the optional IEEE-488 Remote Control/Printer Interface installed, the FIREBERD can send data to a printer with an 1EEE-488
Interface.
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3.7.1 |EEE-488 Remote Control/Printer Interface

The optional IEFE-488 Remote Control/Printer Interface (Option 4002) complies with the IEEE Standard 488.2 Codes, Formats,
Protocols, and Common Commands (ANSIIEEE Std 488.2-1987). This interface offers boih Talk and Addressable modes of
operation, The IEEE-488 address is set by the DIP switch setting and the operating mode is determined by the Auxiliary RC/PRINT
menu ilem selection.

The Talk mode is used when the FIREBERD is connected to an TEEE-488 compatible fisten-only printer. The Talk mode is
selected by setting the PRINT menu item, on the RC/PRINT menu, to 488, This allows printouts to be sent to the IEEE-488
Connector.

Controis and Indicators
The TEEE-48% Interface modute has an 8-segment DIP switch and an IEBE-488 compatible female connector. The DIP switch

is used to select the unit’s TEEE-488 address. The DIP switch positions are indicated in Figure 3-12. Switch segments SW4 through
SWE are used to set the unit address as listed in Table 3-2,

Figure 3-12
{EEE-488 Interface DIP Switch

The [ellowing IEEE-488 Interface capubilities apply to the optional IEEE-488 [nterface. These capabilities are listed on the
interface panel as follows:

SHI [Full Source Handshake

AH1 Full Acceptor Handshake

SRI Full Service Request Capability

RL1 Comptete Remote/Local Capability

PP( No Parallel Poll Capability

DC Full Device Clear Capability

o No Controller Capability

Ts Complete Talker Capubility

L4 Complete Listener Capability without Listen Only Mode
E2 Three-state Drivers
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Table 3-2
IEEE-488 Address Selections
Swa SwW5 SWb6 S5wW7 swa Address
(16) 8 #) 23] 1 (Weight)
Down Down Pown Down Down 0
Down Down Down Down Up 1
Down Pown Pown Up Down 2
Down Down Pown Up Up 3
Down Bown tp Down Down 4
Down Down tp Down Up 5
Down DPown Up Up Down 6
Down Pown Up Up Up 7
Down Up Pown Down Down 8
Down Up Down Down Up 9
Down Up Down Up Down 10
Down Up Down Up Up 11
Down Up Up Down Down 12
Down Up Up Down Up 13
Down Up Up Up Down 14
Down Up Up Up tp 15
Up Down Down Down Down 16
Up Daown Down Down Up 17
Up Down Down Up BDown 18
Up Down Down Up Up 19
Up Down Up Down Down 20
Up Down Up Down Up 21
Up Dawn Up Up Down 22
Up Down Up Up Up 23
Up Up Dawn Down Down 24
Up Up Down Down Up 25
Up Up Down Up Down 26
Up Up Down Up Up 27
Up Up Up Down Down 28
Up Up Up Down Up 29
Up Up Up Up Down 30
NOTE: When the [EEE-488 Interface is set for Talk mode, all printouts are sent to the IEEE-488 connector, not to the

RS-232 connector or to the PR-45 printer.

IEEE-488 Interface Installation

The IEEE-488 Interface is installed in the small slot on the rear pane! of the FIREBERD 4000. To instat the module, remove the
blank plate, slide the module into the stot, firmly press the module connector into the mainframe slot connector, 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.

WARNING:

TURN POWER OFF TO THE FIREBERD 4000 BEFORE INSTALLING THE IEEE-488 INTERFACE.
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When the FIREBERD power is turned ON for the first time, the FIREBERD tests for the IEEE-488 option, reads the interface
swilch positions, and clears NOVRAM.

NOTE: The mainframe menu and switch copfigurations must be reconfigured after the IREE-488 option is installed.

With the interface in the Talk mode, the IEEE-488 printer becomes the default printer. When the [EEE-488 Interface is set for
Talk mode. all printer data is transmitted to the 1EEE-488 printer, The PR-45 and RS-232 Printer/Comroller Interfaces arc
disabted. The TEEE-488 printer must be set in the fisten-only mode when connected (o the FIREBERD. Set the Auxiliary
PRINTER menu parameters to match the printer requirements. The Auxiliary HEEE-488 menu indicates the interface operating
mode with TALK displayed on the top tine of the menu.

3.7.2 Set-up and Operation

To set up the FIREBERD 4000 1o print analysis results and controls printouts with IEEE-488 compatible printers, perform the
following procedure. This procedure assumes thad the mainframe is already configured for the test being performed.

i, fthe printeris notconnected 1o the FIREBER D, turs the mainframe power OFF and connect the printer cable to the IEEE-
488 Interlace connector,

2, Check the printer operating manual for IREE-488 operation. Configure the printer to match the FIREBERD set-up.
3. Farn the FIREBERD 4000 power ON and go to the front panel.
4. Press the SETUP CATHGORY swilch and select the AUXILIARY category.

3. Press the left arrow on the SETUP SELECT switch several times until the Aunxiliary menu RC/PRINT appeurs. Ensure
that the PRINT menu item is set to 488.

6. Pressthe leftarrow on the SETUP SELECT switch until the Auxiliary IEEE-488 Interface menu is visible in the display.
Verify that IEEE-488:TALK appears in the display. Talk appears when the PRINT menu item on the RC/PRINT menu
is set to 48R).

7. Pressthe lefi SETUP SELECT arrow switch several times until the Auxiliary PRINTER menu appears. Press the WIDTH
soltkey 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.

8. [ necessary, press the printer ON LINE switch 1o place it on line.

The FIREBERD 4000 is now configured for operation witl 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,

To print current test results, press the PRINTER RESULTS switch. To print test results on a particular occurrence, press the Print
Event switch on the PRINTER control panel to select one of the following events: 15 MIN, 1 HR, ERROR. or AUX SETUP. Refer
to Subsection 3.3 for additional information on the PRINTER control panel.
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SECTION 4
REMOTE CONTROL

4.1 INTRODUCTION

While the FIREBERD 4000 can be controlled directly from the front panel, it is often desirabic to control the mainframe and run
tests by remote controb. For example. a FIREBERD can be set up permanently at a remote site, complete with appropriate
connections fo network equipment; by running the FIREBERD in remote control mode, the equipment at the remote site can be

tested automatically from a central office.

This section provides information on controlling the FIREBERD 4000 from a remote device using either the RS5-232 Controller
Interface or the optional IREE-488 Controller Interface (Option 4002).

This section contatns information on the following subjects:
*  OPERATION - describes the basic set-up and operation of the FIREBERD 4000 from a remote device.
¢ REMOTE CONTROL CONVENTIONS - describes how Lo set up tesls and read results when under remote control,

¢ COMMANDS - presents all remote control commands alphabetically by group, describes each command’s parameters,
and provides examples.

*  STATUS REPORTING STRUCTURES - describes the registers and queues that can be used o monitor the FIREBERD
4000,

*  REMOTE CONTROL ERROR MESSAGES - contains error messages generated by the FIREBERD 4000,

4.1.1 Basic Concepts of Remote Controi Operations

In remote control operations a remote control device {(controller)-—usually either a terminal or a computer-—is connected to the
FIREBERD 4000 by a cable. The controller sends commands and queries to the FIREBERD. The commands configure the
FIREBERD for testing, and initiate and modify test operations; the queries are used to verify the status of the FIREBERD and
10 request test results. Responses to queries are sent from the FIREBERD to the controller.

The commands sent from the controller to the FIREBERD duplicate the functions available through the front panel switches,
excepl for the POWER switch and volume control. Similarly, the replies sent by the FIREBERD provide the same information
that is available froin the front panel displays and LEDs. In addition, there are a few commands and queries that enabie functions
unigue to remote control operations.

There are three possible modes of remote control operation:

*  RS-232 Terminal Mode
*  RS-232 Computer Mode
* [EEE-488 Computer Mode

1. RS-232 Terminal Mode

In RS-232 Terminal Mode a user communicates interactively with the FIREBERD using a dumb RS-232 terminal (or by a
computer with RS-232 communications software). The user types in remote control commands at the prompt (an arrow *>"" by
default), and the FIREBERD responds with on-screen messages, if appropriate. The user can also type in queries for test results,
and the FIREBERD responds by sending the results to the terminal, which displays thern on screen, Instructions for setting up
the FIREBERD 4000 to ran in RS-232 Terminal Mode are presented m Subsection 4.2.3 of this section.
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Figure 4-1 shows an excerpt from a typical ineractive remote control session. Lines without the prompt (>) are the FIREBERD
response 1o user commands/gueries,

> intf:select?

DS1/T1

> intf:select intl1B88

> intf:select?

INT188

> intf:int1887

DTE

> intf:int188 dce

> intf:int1887?

DCE

> omyg

“ERROR (107) : Unrecognized command.”
> intf:int188:char format?

8, ODD, 1

> config:err insert 1.0e-3

> config:loop up

“ERROR (212} : Inconsistent with interface or interface mode.”
> result? avg ber

1.1E-03

Figure 4-1
RS-232 Interactive Terminal Mode

2. RS-232 Computer Mode

In R5-232 Computer Mode a batch file or computer program conveys a series of remote control commands and queries from the
computer to the FIREBERD. Batch mode can be used if the connnands are sent by R$-232 communications software. The
comnunications program sends all commands and queries o the FIREBERD, and displays the FIREBFRD responses.

Alternatively, the user can write a program that implements conmunications over the computer RS-232 port. The program can
send commands and queries to the FIREBERD, and alter the program flow based on responses received from the FIREBERD.

Instructions for setting up the FIREBERD 4000 to run in R$-232 Computer Mode are presented in Subsection 4.2.4 of this section.
Notes for RS-232 programming with the FIREBERD in computer mode:
*  The FIREBERDdoes not transmita prompt indicating it has [inished processing one command and is waiting for another.
*  When receiving a query or command, the FIREBERD fooks for a linefeed as the line terminator.

*  Hrrormessages are not sent by the FIREBERD until specifically requested. The FIREBERD has a series of registers that
record the internal state of the mainframe. The Error Available bit (EA VY of the Status Byte Register indicates if an error
message has been issued and 1s waiting in the Error Buffer.

The program should periodically check the EAV bitof the Status Byte Register to see if an error has occurred. The Event
Status Register provides information on the type of crror that occurred. Since errors can oceur after any command has
been issued, the programmer may cheose to check either of these registers after every command. For information on
the FIREBERD register groups see Subsection 5 of this section; for information on error messages see Subsection 6:
for queries used to read the registers and read error messages, see the STATUS commands and 488 COMMON commands
in Subsection 4.
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3. IEEE-488 Computer Mode

When the FIREBERD and the controller are connected by an IEEE-488 Interface, all communications are in computer mode.
Therefore, only a computer is used as the controller, and it should perform the function of a controller for the IEEE-488 bus.

A set of tunctions is necessary to establish communications between a computer and the FIREBER D 4000, The required function
set depends on the lype of 488 hardware installed in the controller. These functions should be documented in your I1EEE-488
controller manual and programming language reference manual. Generally, the IEEE-488 software must include functions that
allow the controtler to put the FIREBERD in a read mode (addressed to LISTEN) or a write mode {addressed to TALK),
FIREBERD 4000 commands and queries are coded as parameters to the 1EEE-488 function calls. For example, a line of code
might read:

AB8WRITE(FB ADDRESS, “config:pattern 1:7”)
where 4BBWRITE() is a bus routine supplicd by your IEEE-488 vendor, FB_ADDRESS is the address of the FIREBERD (de-
termined by a previous TEEE-488 function call), and config:pattern 1:7 is one of the FIREBER D 4000 remote control commands

documented later in this section.

Figure 4-2 shows an excerpt from a typical BASIC program used in T'l test applications. BCLR() is a 488 bus routine that resets
adevice connected 1o the bus, while IBWRTY() and $BRD() are 488 bus routines that wrile to and read from a device, respectively.

100 REM

110 REM call IBFIND to establish a link with the FIREBERD

120 REM (This sets the address UD% which is used in other calls)
130 REM

140 UDNAMES = “FB4000~

150 CALL IBFIND{USNAMES, UD%)

160 IF UD% < 0 THEN PRINT “Error in IBFIND”: END

170 REM

180 REM ———mM———

190 REM Clear the FIREBERD

200 REM ————

210 CALL IBCLR({UD%}

220 REM

220 REM

230 REM Send *idn? query to FIREBERD

240 REM

250 WRTS = “*idn?”+CHR$(10) :REM query ends with Line-Feed
260 CALL IBWRT (UD%, WRTS) :REM Send guery to FIREBERD
270

280 REM

290 REM Read the FIREBERD's response into rd$

300 REM

310 RDS = SPACESS$(100) :REM Must initialize the string
320 CALL IBRD (UD%, RDS) :REM Read the FIREBERD’'s response
330 PRINT RDS :REM print the response so we know it worked
340 REM

350 REM The program continues with test routines....

Figure 4-2
Sample IEEE-488/FIREBERD Computer Code
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Instructions for configuring the FIREBERD 400010 run in [EEE-488 Computer Mode are presented inSubsection 3 of this section.

Notes for IEEE-488 programming with the FIREBERD:

*  When a query is sent to the FIREBERD, the FIREBERD does not immediately send its response over the interface to
the controller, but instead places it in the Output Queue. (This is untike the case for RS-232 programming, discussed
previously, where the FIREBERD sends its response immediately.) Thus, after the query is sent 1o the FIREBERD,
additional code is used 1o tefl the FIREBERD 10 send the response contained in its Gutput Queue. This is illustrated in
lines 220 through 320 of the sample code in Figure 4-2.

Your [GEE-488 hardware vendor provides the soltware to control the 1EELE-488 bus. That software enables your program
to write 1o and read from the FIREBERD. Very possibly your IEEE-488 software contains functions similar to IBRD,
IBWRT, and IBCLR uscd in Figure 4-2.

*  The FIREBERD has a series of registers that record the iernal state of the mainframe. The program can be notified
of changes in the FIREBERD s state by the Service Request intervupt (SRQ) line of the IEEE-488 Interface. The SRQ
alerts the program when there have been changes in the internal status of the FIREBERD, cither as a result of changing
test events or as a consequence of problems with commands/fquenies. Enabling a program to respond to the SRQ involves
1wo hasic steps:

1. Forthe FIREBERD: The programmer must configure the FIREBERD s internal enable registers to respond to
events of interest.

When events of interest occur, the enable registers set the Master Status Summary (MSS) bit of the Status Byte
Register. Any time the MSS bitis set to 17 an SRQ is asserted on the [EEE-488 bus. For more information on
the FIREBERD register groups sec Subsection 5 of this section; for commands used to configure the enable
registers, see the STATUS commands and 488 COMMON commands in Subsection 4,

and;
2. Forthe compuler: The programmer must set the controdter o respond to an SR

Your IEEE-488 controler software contains a function to support this operation. Some lines of code located early
in your program might read:

488SRQ(7) ;
ON INTERRUPT(7) CALL CHECK_REGISTERS() ;

where 488SRQY) is a routine supplied by your [EEE-488 vendor that sets a controller interrupt to be triggered
when the SRQ is asserted; and CHECK_REGISTERS is a routine that you write to service your interrupt. To
determine the cause of the interrupt your program needs to read the FIREBERD internal registers; see the
STATUS commands and 488 COMMON commands in Subsection 4 for FIREBERD register queries.

*  Error messages are not sent by the FIREBER D until they are specifically requested. (For information on error messages
see Subsection 6 of this section.) In IEEE-488 mode there are two ways the controtler can verify the existence of error
TESsages:

1. As with RS-232 mode, the program can periodically check the FIREBERD. In particular, the Error Available
bit (EAV) of the States Byte Register can be checked to see if an error message has been issued and is waiting

in the Error Butter.

01}

2. The Status Byte Register and its enable register can be configured so that an error causes the FIREBERD to assert
the SRQ. If the remote controller has been programmed to respond 1o service request interrupts, then errors can
be detected by the SRQ interrupt.
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¢ When commands and queries are sed to the FIREBERD, cach line musl be terminated with either:

I. alinefeed: or
2, any character sent with an EOL

Formore information on IEEE-488 programming, see TTC s application note Awtomated Testing with the FIREBERD 6000 U sing
IEEE-488.2 Remote Control (the discussion in that application note applies fully to the FIREBERD 4000).

4.1.2 Programming Conventions

The following paragraphs provide information on the conventions used by the FIREBERD 4000 white under remote control.
Communication between the FIREBERD and the controller is bused on the IEEE-488.2 Specification, that standardizes the way
instruments communicate with one another.

1. Message Exchange Protocol

The communication between the FIREBERD 4000 and the controller consists of messages known as commands, queries, and
responses.

COMMANDS —- Program the FIREBERD

Commands are sent from the controtler to the FIREBERD. The FIREBERD interprets and executes each command issued.
Commands can alier the FIREBERD set-up or affect the test in progress. Each command is composed of a header, associated data,
and a terminator,

QUERILES — Obtain Set-Up Information and Results from the FIREBERD
Queries are sent from the controlier to the FIREBERD. The FIREBERD interprets and responds to each query. Queries are
composed of & header, immediately followed by a question mark (?) and a terminator.

RESPONSES — Answer a query
Responses are sent [rom the FIREBERD to the controlier to answer a query.

Hxample of command:  CONFIG:GEN_CLK INTERNAL
Example of query: CONFIG:GEN_CLK?
Example of response: INTERNAL

2. Program Messages

All communication sent from the controller to the FIREBERD 4000 is in the form of <program messages>. A <program message>
is a series of commands and/or queries, each separated by a sermicolon ;). This is useful when several commands may have to
be coupled into one <program message> to avoid unit contention. A terminator is sent by the controller to identify the end of the
<program message>. In RS-232 Terminal Mode operation, the terminator s either a CR (Carriage Return), LF (Linefeed), or
CRLF (Carriage Return/Linefeed): in RS-232 Computer Mode operation, the terminator is LF; in IEEE-488 operation, the
terminator can be LF or any character sent with an EOI (End or 1deniify) signal asserted.

In RS-232 Terminal Mode, the FIREBERD executes all commands and queries of the last program message in sequence when
receiving a terminator from the controller. As commands and queries are processed and executed, space is made available in the
input buffer. If the input bufler is full, the result is lost data, that generates errors,

In IEEE-488 and RS-232 Computer Mode, the FIREBERD executes commands and queries as they are received. Commands and
queries in the input buffer cannot be overwritten; thus, the FIREBERD stops accepting commands while the input buffer js full.
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3. Response Messages

The bastc communication rule between the FIREBERD 4000 and the controller is that the FIREBERD only responds when the
controller sends a query. In turn, the FIREBERD sends its response to the query before a new program message is sent.

In RS-232 applications, the FIREBERD sends a response as it is generated. In IEEE-488 applications, the response is stored in
the output queue untit the FIREBER D is addressed o TALK. 1fanew program message is sent to the FIREBERD before the initial
response, the initial response is discarded and a RESPONSE INTERRUPTED error is generated. The new program message 1s
exceuted normally,

The communication sent from the FIREBERD 4000 (0 the controdler is in the form of a <response messages. When using either
the RS-232 Terminal or Computer Mode of operation, the <response messages is sent immediately after the query is received.
When using IEEE-485, the response message is sent when the FIREBERD s addressed 1o TALK; this, in turn, is controlled by
the IEEE-488 bus and its supporting IEEE-488.2 software.

A <response message> consists ol one <response message unit> per query of the preceding <program message>. I several
responses are contuned in o <response messages cach is separated by a semicolon ;). The entire <response message> is ended
by aterminator. The terminator for RS-232 Terminal Mode operation is CRLE; for R§-232 Computer Maode eperation, LIF; and
for TEEE-488 operation, LF accompanied by an EOI signal. To determine the exact format of the <response message unit> for
any given query, refer to the command and guery examples in Subsection 4 of this section,

4.2 REMOTE CONTROL OPERATION

This subsection provides specific instructions for configuring the FIREBERD 4000 1o run under the control of a remote device
(controller) — either & dumb terminal, or a programmed computer. A controller can be commected to either the FIREBERD rear
panel RS-232 Printer/Controlier Interface, or to the optional [EEE-488 Printer/Controtler Interface (Option 4002).

The [EEE-488 Interface only allows for programmed control of the FIREBERD. (Note that software is available that can make
a smrart computer mimic a dumb terminal; these programs can effectively create an interactive mode of operation between the
FIREBERD and a user. This ernulation of inferactive operation is accomplished strictly by software; af the hardware level the
TEEE-488 bus and 488.2 protocols can only support non-interactive, device-to-device communications.)

Subsections 4,2. 1 through 4.2.7 explain how to configure the FIREBERD for RS-232 remote control operation. Subsections 4,2.8

through 4.2.14 shows how 1o configure the FIREBERD for IEEE-488 operations. Subsection 4.2.15 describes how the
FIREBERD 4000 implements EEE standard 488.2.

4.21 RS-232 Remote Control Operation

The R5-232 Printer/Controller Interface is located on the vear panel of the FIREBERD 4000, This interface allows for connection
by an asynchronous controller. The interface connector is configured as a DCE and is an BIA RS-232-C-compatible, 25-pin,
D-type female connector. Refer to Table 4-1 for connector pin assignments.

To communicate, the communication parameters of the FIREBERD and the remote controller must match, All communications
through the RS-232 Printer/Controtler Interface are asynchronous using standard ASCI characters. The interface can operate at
baed rates of 300, 1200, 2400, 48040, or 9600 baud. The number of data bits can be either 7 or 8. The parity can be odd, even,
ornone. The baudrate, data bits, and parity are ali set using the AUXILIARY category of the SETUP panel. See your remote control
device literature for information on the settings appropriate to your controller.




Section 4

Table 4-1
RS-232 Pin Configuration
Pin ElA
No. Dgn. Signal Description Comments
1 AA Protective Ground Connected to chassis gronnd.
2 BA Fransmitted Data (TD) Data fransmitted to the FIREBERD.
3 B Received Data (RID) Data received trom the FIREBERD.
5 B Clear to Send (CTS} Output HIGH when the FIREBERD is ready to receive.
6 cC Pata Set Ready (DSR) Output HIGH when the FIREBERD is on.
7 AB Signal Ground Connected to cireuit ground,
8 Cr Bata Carrier Detect Outpuet HIGH when the FIREBERD is on.
{DCD)
20 D Data Terminal Ready Input must be HIGH before FIREBERD can send data.
{DTR)

4.2.2 RS-232 Remote Control Modes

When under RS-232 remote control, the FIREBERD 4000 can operate in either an interactive terminal mode or a non-interactive
computer mode.

In the interactive terminal mode, the FIREBERD operales interactively with a controller, such as a dumb terminal or computer
by: (}) providing a prompt character when the FIREBERD is ready (o receive a command; (2) echoing all characters back to the

controller as they are typed; and (3) transmitting error messages when an execution or command error occurs.,

In non-interactive computer mode, a programmed computer sends commands and receives expected results from the FIREBERD.
Thus, when in computer mode, the FIREBERD 4000 does not set prompts, echo characters, or error messages.

In both of these R5-232 remote control modes, the FIREBERD front panel keys and switches are disabled (except for the
ANALYSIS RESULTS switches and the ENTER key): the message 232 REMOTE CONTROL <ENTER=> TO ABORT appears

in the display. 1f the front pagel is placed in tocal Jockout (see LOCKOUT command), <ENTER> TO ABORT is not displayed.
This prevents the front panel from being inadvertently returned to local mode.

4.2.3 RS-232 Terminal Mode

In terminal mode, the FIREBERD 4000 operates inderactively with the controller,

1. Initiating Terminal Mode
To set up the FIREBERI 4000 for terminal remote control {using the RS-232 Printer/Controller Interface), do the following:
I, Turn on the POWER switch on the rear panel to apply power to the FIREBERD.

2. Repeatedly press the SETUP CATEGORY rocker switch until the Auxiliary LED is illuminated, indicating that
Auxiliary functions can be accessed.

3. Repeatedly press the SETUP SELECT rocker switch until RC: PRINT: is shown in the SETUP display.
4. Repeatedly press the SELECT softkey until RC:232 appears in the display. This selects the RS8-232 Interface and

R5-232 protocols for remote control. (11 desired, the printer output port—488, None, or Remote—may also be selected
at this time by using the SELECT softkey.)
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3. Press the right side of the SETUP SELECT rocker switch once 10 access the RS-232 configuration menu.

6. Using the BAUD, DATA, and PAR softkeys, set the BAUD rate (300, 1200, 2400, 4800, or 96003, DATA bits (7 or §),
and PARITY (odd, even, or none) to match the RC terminad or terminal emulator scttings.

7. Connect a cable from the remote control device to the RS-232 Data Interface Connector on the rear panel of the
FIREBERD 4000. The remote control device must be either a dumb RS-232 terminal, or a computer running RS$-232
communications software with an interactive mode.

8. From the controller, send a <Control C>,  (By default, the FIREBERD 4000 is in computer mode;  pressing
<Control C> signais the FIREBERID o switch itself to interactive terminal mode. The user can instead send the
RC MODE TERMINAL command to achieve the same result.)

RESULT: A prompt (>) appears on the terminal to indicate that the FIREBERD is ready 1o receive a command or
query. 1a prompt does not appear on the terminal, the interface may not be configured properly. Verity
the set-up configuration and connections at both the FIREBERD and terminal, or attempt the auto-baud
function ltom the controller as deseribed later in this section.

When under remote control, the message 232 REMOTE CONTROL appears in the FIREBERD display. The FIREBERD
is placed in remote control mode once it has received a valid command or query.

2. Operating in Terminal Mode

In terminal mode, the prompy, echo, and error message functions are enabled. The prompt ) indicates that the FIREBERD is
ready to accept commands and 15 in interactive terminal mode. Wait for the prompt before sending additional commands to the
FIREBERD. All characters are echoed on the terminal as they are typed. Commands can be edited using the backspace key and
recaltled by pressing the <BSCokey. Once the command has been correctly typed, press the ENTER key or RETURN key on your
terminal 1o execute the command.

Each command must have the proper synfax and hine terminator to be accepted by the FIREBERD. Valid line terminators are:
LF (Linefeed), CR (Carriage Return), or CRLEF (Carriage Return/Linefeed), When the FIREBERD receives a line terminator it
executes all commands entered since the kast leeminator received. Each output generated in response 1o a command from the
controller is terminated by a Carriage Return and Linefecd (<CR><LF>) and is senl to the terminal before the next prompt.

3. Ending Terminal Mode

Eind terminal mode operation and return conteol of the FIREBER D to the front panel by sending the LOCAL command or pressing

the ENTER key, on the FIREBERD front panel.

4.2.4 RS-232 Computer Mode

In non-interactive computer maode, a programmed computer sends commands {o the FIREBERD 4000 and, in turn, receives
expected results from the test instrament,
1. Initiating Computer Mode

Tosetup the FIREBERD 4000 for computer remote control (using the RS-232 Printer/Controler Interface), perform the following
steps,

1. Turn on the POWER switch, located on the rear pancl, to apply power to the FIREBERD.

2. Press the CATEGORY rocker switch on the SETUP panel until the AUXILIARY LED is illuminated, indicating that
Auxiliary functions can be accessed.
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3. Press the SETUP SELECT rocker switch on the SETUP panel until RC: PRINT: is shown in the SETUP display.

4. Press the SELECT softkey until RC:232 appears in the display. This selects the RS-232 Interface and RS-232 protocols
for remote control. (If desired, the printer ouiput port — 488 or Remote — may also be selected at this time by using
the SELECT sofikey.)

5. Press the right side of SETUP SELECT rocker switch once to access the RS-232 configuration menu.

6. Using the BAUD, DATA, and PAR softkeys, set the BAUD rate (300, 1200, 2400, 4800, or 9600), DATA bits (7 or 8),
and PARITY (odd, even, or none) to match the RC terminal or terminal emulator settings.

7. Conneet a cable from the controbler to the RS-232 Data Irnterface Connector on the rear panel of the FIREBERD 4004).
The controller imust be a computer running RS-232 communications software.

NOTE: If the FIREBERD has not been placed in terminal mode since power has been applied, it s now in
compuier mode. i the FIREBERD is in interactive terminal mode, it can be switched to computer mode
by sending the following command:

RC MODE COMPUTER

The FIREBERD is placed in remote control mode once it receives a valid command or query. (The FIREBERD can be placed
in terminal mode by pressing <Control C>, or by issuing the command RC_MODE TERMINAL.)

2. Operating in Computer Mode

Computer mode allows a programmed computer to controf the FIREBERD. In computer mode, the prompt (>), echo, and
immediate error responses are disabled; thus, the programmer can be sure that any data received from the computer is data that
was specifically requested (by query),

Each command must have the proper syntax and line terminator 1o be accepted by the FIREBERD. The valid line terminator is

L¥{Linefeed - 0A Hex}. If aninvalid command is issued, the FIREBER D does not respond with an error message unless instructed
to Jdo s0. (See the STATUS:ERROR? guery described later in this section.)

3. Ending Computer Mode
End computer mode operation and control the FIREBERD from the front panel by having the program send the LOCAL command,

or by pressing the ENTER key on the FIREBERD front panel.

4.2.5 RS-232 Auto-Baud Function
The FIREBERD 4000 features an auto-baud function that simplifies RS-232 remote control set-up. This funclion can be used
to place the FIREBERD in terminal or computer mode, and allows arvemote user to automatically conligure the instrument’s baud
rate, data bits, and parity settings to those of the controller. To initiate auto-baud from the remote controller, do the following:
I, Tum on the POWER switch to apply power to the FIREBERD.
2. Press the SETUP CATEGORY rocker switch until the AUXILIARY LED is illuminated.
3. Press the SETUP SELECT rocker switch until RC: PRINT: is shown in the SETUP display.
4, Pressthe SELECT soltkey untif RC:232 appears in the display. This selects the RS-232 Interface and R5-232 protocols

for remote control. (I desired, the printer output port—-488 or Remote—may also be selected at this time by using the
SELECT sofikey.)
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6.

Press the BREAK key on your terminal twice al one-second intervals.

RESULT: Fhe flashing messuge AUTOBAUD IN PROGBRESS is visible in the FIREBERD 4000 RESULTS display.

Repeatedly press the SPACE bar on your terminal at a rate of 5 to 10 times per second for about 10 seconds or until the
following message appears at the controfler.

Auto-baud achieved. Press <ESCAPE> to continue,
Press the ESC key on the terminal. The FIREBERD responds as tollows:
Character format determined.
RESULT: The FIREBERD is placed in the mode of chotee prior o auto-baud (TERMINAL or COMPUTER), To
place the FIREBERD inthe oppasite made, see the RCMODE command found later in this section. (Note

that <Controb C> can be used to place the FIREBERTD in TERMINAL mode.)

The following conditions can occur in auto-baud mode:

* I auto-baud is not achteved within 30 seconds of initiation, the FIREBERD aborts the function and revens to its

previous RS-232 settings. This imeout is required because many terminals generate o BREAK signal as they power
up or down, that causes the FIREBERD to enler auto-baud mode accidently. Undersuch conditions, the FIREBERD
{Tashes the message AUTO BAUDIN PROGRESS innthe RESULTS display until the 30-second timeout oceurs. Note
that the space bar also aborts auto-baud (if all instrament seftings are correctly configured),

*  The message Auto-baud achieved. Press <ESCAPE> to continue. is transmitted with a format of 7 data bits, 2
stop bits, and even parity.  For this reason, the message may appear garbled on terminals that are configured
differently. Press the ESC key on your lerminal to determiine the character format. After the ESC key is pressed,
the FIREBERD has determined the correct seltings tor data bits and parity,

4.2.6 Instailation Test for RS-232 Operation

To confirm that the FIREBERD 4000 has been properly contigured and cabled for remote operation, do the following:

1.

2.

6.

Turn on the POWER switch to apply power to the FIREBERD.

Press the CATEGORY rocker switch on the SETUP panel undl the Auxiliary LED is illuminated, indicating that
Auxiliary functions can be accessed.

Press the SETUP SELECT rocker switch on the SETTUP panel until RC: PRINT: is shown in the SETUP display.
Press the SELECT softkey untit RC:232 appears in the SETUP display. This selects the RS-232 Interface and RS-232
protocols for remote control. (If desived, the printer output port — 488 or Remote — may also be selected at this time
by using the SELECT softkey.)

Press the right side of SETUP SELECTT rocker switch once 1o access the RS-232 configuration menu.

Using the BAUD, DATA, and PAR softkeys, set the BAUD rate (300, 1200, 2400, 4800, or 9600), DATA bits (7 or 8),
and PARITY {odd, even, or none) to match the RC terminal or terminal emulator settings.

Connect a cable from the controltler to the RS-232 Data Interface Connector on the rear panel of the FIREBERD 4000,
The controller must be cither a dumb RS-232 terminal, or a computer running RS-232 communications software with

an interactive mode.

Send the FIREBERD the following query with the proper terminator, %,

*IDN?
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{The query can be sent either by a program, or from the terminal mode prompt. By default, the FIREBERD 4000 is in
computer mode; press <Control C> o signal the FIREBERD to switch itself to terminal mode.)
9. Verify that the FIREBERD sends the following response:

Telecommunications Techniques Corporation, Fireberd 4000, 0, 5

427 H TestFails
I.  Check all cable connections.

3. Verify under the Auxiliary function that R§232 has been selected as the driver for remote control,

o

Verify that the RS-232 parameters are sct properly.

4. Verily that the pins in Table 4-1 are set for their proper output level, e.g., verify that the DTR is high,

4.2.8 |EEE-488 Printer/Controller Interface

The optional IEEE-488 Interface operates in twomodes: TALK-ONLY and ADDRESSABLE. When operating in TALK-ONLY
mode, the FIREBERD should be connected to a listen-only printer. In ADDRESSABLE mode, the FIREBERD can be connected
with up to 14 other devices, one of which must be a controller.

To sct the IEEE-488 Interface to TALK-ONLY, select the 488 Interface as the printer device (PRINT:488) by the Auxiliary
function RC:PRINT menu on the front panel SETUP display. (In other words, toggle the SELECT softkey through the display
until the display shows PRINT:488.)

Thissection is primarily concerned with remote control operations, so the rest of the discussion focuses on 488 Interface operations

in ADDRESSABLE mode.

4.2.9 IEEE-488 Remote Control Mode

The FIREBERD TEEE-4K8 Printer/Controller Interface (Option 4002} complics with the IEEE Standard 488.2 Codes, Formats,
Protocols, and Common Commands (ANSI/IEEE Sid 488.2 1987). Located on the FIREBERD rear panel, the optional
IEEE-488 Interface allows the test instrument to become part of an IEEE-488 bus system. By connecting the FIREBERD
IEEE-488 Interface to an IEEE-488 bus, the FIREBERD can be controlled by a programmed computer.

A DIP switch, located on the IEEE-488 Intertace, is used to specify an address for the interface (in ADDRESSABLE mode only).
Set cach switch to DOWN for 0 or UP for 1. The DIP switch weightings are as follows:

Swi4 SW5 SWé sSw7 Swa

16 8 4 2 I
Switches 4-8 specify the unit address; switches 1, 2, and 3 are not used. Note that renote control is only available in
ADDRESSABLE mode. ADDRESSABLE mode is automatically selected when the IEEF-488 Interface is as the remote control
device by the Auxiliary function RC:PRINT menu.

For example, to set the FIREBERD to address 28, perform the following steps.

[, Set SW7and SW8 to 0 (down).
2. Set SW4, SW35, and SWo to 1 (up).

Table 4-2 shows the values of all possible combinations of settings,
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Tabie 4-2
DIP Switch Settings for IEEE-488 Addressing

SW 4 3 6 7 8 SW 4 5 6 7 bt
Al (16 (%) (€] 2y (48] ADD {16} {&) (4} {2} {1
0 )] 5] b} b D 16 4] b D 3] n
I D 1)) 0 b) U 17 U D 3] D u
2 D 19} D U B 18 U D 3 U 3]
3 b3 D) D U u 19 U D 3] 4] U
4 D ] 1 D b 20 U D £ D 3
5 D D 1 b U 21 U D 4] 3) U
6 D D L U 3] 12 ) D I 4] D
7 D [ (! L} U 23 1 D L] L kS
8 D L b D b} 24 U U D 3) 3]
4 9] ¥ D 3] U 25 U U b} B 1§
10 9] 3 I U D 26 U U D 4] 3)
1l 5} ¥ (B 0] U 27 u U D 1 U
12 D L) L (3] )] 28 L} Li U D 3]
13 D U U D U 29 U ] U D 8
14 D 1 U U D 30 U U U U D
{5 D U U u U
4.2.10 Instailing the IEEE-488 Remote Control Interface

The IEEE-488 huerface is a user-installable option, as {ollows:

1.

o

4.2.11

Make sure that power to the FIREBERD 4000 is turned OFF.
Insert the IEEE-488 card into the IEEE-488 connector in the FIREBERID rear panel.

Use DIP switches 4-8 1o specify a unique address.

Setting Up the {EEE-488 Remote Control Interface

To set up the FIREBERD 4000 for reinote control operation, do the following:

b2

6.

Turn on the POWLER switch on the rear panel to apply power to the FIREBERD.

Press the CATEGORY rocker switch on the SETUP panel untii the AUXILIARY LED is illuminated, indicating thal
Auxiliary functions can be accessed,

Press the SETUP SELECT rocker switch on the SETUP panet until RC:PRINT: is visible in the SETUP display.

Press the SELECT softkey until RC:488 is visible in the display. This selects the [EEE-488 Interface and IEEE 488.2
protocols for remate control. (1F desired, the printer output port — 232 or Remote - may also be selected at this time
by using the SELECT softkey.)

Press the right side of SETUP SELECT rocker switch twice to access the IZEE-488 configuration display. Make sure
that the address displayed corresponds to the one set using DIP switches 4 through §.

Connect a cable from the controfler to the IEEE-488 Data Interface Connector on the rear panel of the FIREBER D 4000.
The remolte controb device must be a computer with its own [EEE-488 port, and running communications software
consistent with 488.2 protocols.
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When under remote control, the message 488 REMOTE CONTROL appears in the FIREBERD display. The FIREBERD is placed
under remote control once it receives a valid command or query.

4.2.12

Initiating and Terminating Communication with the IEEE-488

The routines that allow a controtler 1o maintain communications between itself and the FIREBERD depends on the type of
TEEE-488 hardware installed in the remote controt device. These commands are documented in your IEEE-488 controdler manual
and programming language reference manual, To initialize and terminate communication over the IEEE-488 Interfice, please
refer to those manuals.

4.2.13

Installation Test

To verify that the FIREBERD 4000 is configured and cabled correctly, do the following:

l.

b2

6.

4.2.14

Turn on the POWER switch on the rear panel to apply power to the FIREBERD.

Press the CATEGORY rocker switch on the SETUP panel until the AUXILIARY LED is illuminated, indicating that
Auxiliary functions can be accessed.

Press the SETUP SELECT rocker switch on the SETUP pane! until RC:PRINT: is visible in the SETUP display.
Press the SELECT softkey until RC:488 is visible in the display. This selects the IEEE-488 Interface and I1EEL 488.2
protocols as being operational for remote control. (If desired, the printer output port—232 or Remote—may also be

selected at this time by using the SELECT softkey.)

Press the right side of SETUP SELECT rocker switch twice to access the IEEE-488 configuration display. Muke sure
that the address displayed corresponds o the one set using DIP switches 4 through 8.

Send the FIREBERD the following command with the proper terminator:
“IDN?

NOTE: Controlling the FIREBERD over the IEEE-488 bus requires a combination of FIREBERD 4000 and IEEE
488.2 controller commands. A line of code might be: CALL 4B8WRITE (FB_ADDRESS, *IDN?”), where
488WRITE() is a controller-specific function that tells the controler to send data to the device address
indicated. Refer to your IEEE-488 controtler documentation for details on how 1o address external
devices and how to issue commands.

Verify that the FIREBERD sends the following response:

Telecommunications Technigues Corporation, Fireberd 4000, 0, §

If The Test Fails

it the FIREBERD 4000 does not provide the specified results:

1.

2

3

Check all cable connections.
Verify that the FIREBERD has been property enabled and addressed.

Verify that the controller is configured properly using the documentation provided with the controller,
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4215 |mplementation of the IEEE-488.2-1987

This section addresses the Pevice Documentation Requirements listed in Section 4.9 of he 1EBE-488.2 Specification
(ANSIIEEE Std 488.2-1987). The italicized items 1-22 correspond to the specific information required by the 1EEE-488.2
Specification; the information supplied after cach of these items responds to thege requirements, Some of the responses reference
sections of this manual where the information can be obtained,

NOTE: In this section, “device™ relers to the FIREBERD 4000).

All devices shall supply information ta the user about how the device has implemented this standard. This information shall
inciude.

1. A list of IEEE-488.1 Interface Function subsets implemented.
‘Fhe 4881 Interface Functions subsets are implemented in the FIREBERD 4000 as follows:

SHi:  Source Handshake capability

AHI1:  Acceptor Handshake capability

TS: Basic Talker capability with Serial Poll, Talk Only, and Unaddress if MLA
L4 Basic Listener capability with Unaddress il MTA
SRI:  Status Request capability

Ri.t: Remaote/Local capability

DCT: Device Clear capability

DT Device Trigger capability

PP Parailel Poll capability

CO: No controller capability

H2: Three-state drivers used

2

A description of when a user-initiated address change is recognized by the device.

If the address is changed using the DIP switches on the interlace, the change takes effect immediately. The valid address
range is (0-30.

NOTE: Verify that this command i1s executed before attempting to communicate with the FIREBERD at its new
address,

3. A description of the device settings at power-on and any commands which modify the power-on setting.
All of the device settings are preserved from power-olT to power-on; thus, all commands that configure the FIREBERD
4000 modify the power-on setdings. The FIREBERD is shipped with the factory-defaule settings listed under the *RST
command. These settings are restored when the user performs the CLEAR NOVRAM operation or when the *RST
command is executed.
NOTE: The RS-232 remote control mode always powers-on in the computer mode.

4. A description of message exchange options,

a.  The size and behavior of the input buffer.

The mputbufferis 100 bytes tong, This doesnotrestrictthe length of a program message to L0 bytes, since program
messages are parsed as they are received.

b, Which gueries refurn more than one <RESPONSE MESSAGE UNIT>.

No queries return more than one <RESPONSE MESSAGE UNIT>.
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9.

10,
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¢.  Which queries gencrale a response when parsed.
All queries generate a response when parsed.

d.  Which queries generate a response when read.
No queries wait until the device is read to generate a response.

e.  Which commands are coupled.
The: configuration selection commands (CONFIG: TIMING MODE, CONFIG:FREQ, and CONFIG:PATTERN) are
coupled. For more information on these commands refer to the corresponding command paragraphs found later in
this section,

A list of functional elements used in constructing the device-specific commands, including whether <compound
command prograin header> elernents are used.

<Compound command program header> clements are used. Each functional element is listed later in this section.

A description of any buffer size limits related to block data.

Block data elements are not used.

A list of the <PROGRAM DATA> elements which may appear within an <expressionz, as well as the maximum sub-
expression nesting depth. Any additional syntax restrictions which the device may place on the <expression> shall also
be included.

<expression>s are not implemented.

A description of the response syntax for every query.

This information is offered later in this section,

A description of any device-to-device message transfer traffic which does not follow the rules for <RESPONSE
MESSAGE> clements,

No device-to-device message transier teaffic is implemented.
The size of any block data responses.

No block data responses are implemenied.

. A list of common comnands and queries which are implemented.

See the COMMON COMMANDS found tater in this section,

. A description of the state of the device after successful completion of the Calibration query.

The Calibration query is not implemented.
The maximum length of the block used to define the trigger macro, if *DDT is implemented.
*DDT is not implemented.

The maximum length of macro labels, the maximum length of the block used to define a macro, and how recursion is
handled during macro expansion, if the macro commands are implemented,

Macro commands are not implemented.
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15, A deseription of the response to the identification common query, *1DN?
See the command MDN. described later in this section.

16, The size of the protected user data storage area, if the *PUD command and *PUD? query are implemented.
*PUD and *PUD? are not implemented.

17. The size of the resource description, if the *RDT command and *R'FD? query are implemented.
FRIDT and *RTD? are not mplemented.

18, A description of the states affected by *RST, *RCL., and *SAV.

These commands all affect the same set of instrument settings. Reler to the instrument settings listed under the *RST
command in the common command paragraphs.

19, A description ol the scope of the self-test performed by the *TST? query.
Sece the *TST command, described in the common command paragraphs.

20 A description of additional status data structures used in the devices status reporting.
The Status Reporting paragraphs, found later in this section, describe this topic,

21. For each commuand, a statement describing whether il is sequential or overlapped.
All conmmands are sequential. None overlap.

NOTE: The execution order is maodified in the case of coupled commands, but it is stll sequential {i.e., not
overlapped).

22, Foreach command the device documentation shall specity the functional criteria that are met when an operation complete
message is generated in response to that command,

When the OPERATION COMPLETE message is generated, the function of any given comntand has been performed. This
means that the general description of each command, found ler in this section, constitutes the criteria met when this
message is generated,

4.3 UNIT CONTENTION

The FIREBERD 4000 can be in contention, due to front pancl control settings, when in focal control. However, condention is not
penmitted when under remote control. If a contention condition exists when remote control is entered, settings are awtomatically
selected that eliminate the contention condition. For example, if a synchronous pattern contention, asynchronous pattern
contention, or asynchronous frequency contention exists, the 2'5-1 pseudorandom pattern and synchronous timing mode are
selected.

Certain combinations of synthesizer frequency, data pattern, and timing mode settings are not valid. Thus, if a command causes
a contention condition, a confention error appears in the error buffer and the previous setting is refained.

To help avoid contention, the execution of certain command combinations is delayed until all the commands of a <program
message>have beenread by the FIREBERD. Forexample, it the FIREBER D is set for synchronous timing mode and a synthesizer
{requency of 64 kHz, then, sending the <program message> CONFIG:TIMING_MODE ASYNC;FREQ 1.2 would result in an
asynchronous frequency contention if the commands were executed one after the other, This is because the FIREBERD would
try t0 go o asynchronous timing mode, but the synthesizer frequency would still be sct to 64 kiz, resulting in the FIREBERD
remaining in the synchronous timing mode.
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In actual operations, however, the FIREBERD delays execution of the two commands until they have both been read and checked
for lack of contention. Then the commands are executed simultaneously, so that both the synthesizer frequency and timing mode
are changed by the FIREBERD.

4.4 REMOTE CONTROL COMMANDS

The following paragraphs describe how to enter remote control commands with the proper command syniax, lists the commands
by group. alphabetically describes cach of the commands and parameters, and provides examples.

All examples shown in this section use the terminal mode format with printouts in a 40-column width, The commands are shown
in upper-case characters. The commands can be entered in cither upper-case or lower-case characters.

Each remote control command is associated with a command group, as follows:
AUXILIARY COMMANDS: Provide remote control access to the FIREBERD 4000 auxiliary functions.

488 COMMON COMMANDS: Commands and gueries that are common to all instruments, and are mandated by
{EEE-48%.2 standards.

CONFIGURATION COMMANDS: Remotely control any test configuration.

INTERFACE COMMANDS: Provide the ability to operate the FIREBERD 4000 interfaces by remote control. Only
commands that apply 10 all intertfaces and Lo the two internal interfaces are documented here. For interface commands specific
to optional interfaces, sce the appropriate interface manuals.

PRINT COMMANDS: Control the FIREBERD 4000 print capability.

REMOTE CONTROL COMMANDS: Set functions that are not grouped with other commands.

RESULT COMMANDS: Retrieve test results.

STATUS COMMANDS: Set and read the status reporting registers, queues, and buffers.

4.4.1 Remote Control Commands and Queries

The following paragraphs present all of the remote control commands, in their associated group, in alphabetical order. Each
command and/or query includes an explanation of the command/query and a brief example of its usage,

Bold characters are used throughout this section to indicate the commands, as well as the variables to be entered with the
commands. The variable choices are listed within brackets and separated by vertical lines (the vertical lines represent logical OR).

Command syntax reguires that one, and only one, of the options between brackets must be selected by the user and included with
the command. For example:

INTF:SELECT [INT232 | INT188 | EXT1 | EXT2]

In the preceding command, which is used to select an interface for testing, one of the four interfaces named must be selected. I
the Internal RS-232 Interface is to be used, the command issued would read:

INTF:SELECT INT232




Remote Control
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AUXILIARY COMMANDS

The FIREBERD 4000 features a set of conunands and queries that offer remote access to the auxiliary functions.

The auxiliary commands and querices accepted by the FIREBERD 4000 are:

Commands

AUNXBLOCK LEN
AUXCLEAR MEM
AUX.COMMON FREQS
AUXDATE
AUXDELAY:START

AUX:IN USE:CLEAR

AUX:OUTBAND FLOW
AUX:PATTERN:APPEND
AUX:PATTERN:INSERT
AUX:PATTERN:REPLACE
AUXPATTERN:DELETE
AUX:PATTERN:DATA

AUXPRGM PATTERN
AUXRCV CLK SEL
AUXRS8232?
AUX:RS23Z:BAUD
AUX:RS2IZ:DATA BITS
AUXRS2IZPARITY
AUXSYNCLOSS ACT
AUX:SYNCLOSS THR
AUXTIME

AUXIUSR SYNC THR

AUX:USR SYNC THR:BYTES

BLOCK L EN

Queries

ALGBLOCK EEN?

T AUX:COMMON FREQSY?

AUXDATE?
AUXDELAY:START?
AUXDEVICE SEL?

AUXEEEA88:ADIDR?
AUXOQUTBAND FLOW?

AUXPATTERN:DATA?
AUXPATTERN:SIZE?
AUXPRGM PATTERN?
AUX:RCV_CLK SEL?

AUXRS232:BAUD?
AUXRS232:DATABITS?
AUXRS23Z:PARITY?
AUXCSYNCLOSS ACT?
AUXSYNCLOSS THR?
AUXTIME?

AUX:USR SYNC THR?
AUXUSR SYNC THR:BYTES?

Block Length command/query

AUX:BLOCK_LEN (PATLEN]|
1.0e2|1.0e3|1.0e4|1.0e5|1.0e6] set block length

AUX:BLOCK LEN?

requests the curent block length

The AUX:BLOCK _LEN command sets the number of bits in each block. The number of bits can either be a power of 10 from two
through six (1042, 1073, 10/, 10AS, 10M6); or it can be the length of the pattern in use (the pattern is set using the
CONFIG:PATTERN command).

This remote control command is identical to the Auxiliary function BLOCK LENGTH that is used when the FIREBERD is con-
trolled from the front panel.
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Example:

>AUX:BLOCK LEN? requests the current block length
[O00 bits

=AUX:BLOCK LEN 1.0e2 make the new block length 1) bits

CLEAR MEM

Clear NOVRAM command

AUX:CLEAR_MEM clear NOVRAM

The AUX:CLEARMEM command clears all of the FIREBERD 4000 non-volatile RAM (NOVRAM) in the FIREBERD.

This command should be used with extreme caution since it wipes out all pre-set configurations, auxiliary functions, saved user-
configurations, ete. 1t feaves in place conligurations that might pertain 1o remote control; but ifthe FIREBERD is in 232 Terminal
Mode, the AUCCLEAR_MEM command switches it to Computer Mode. (The user can issue a Control C to return the FIREBERD

1o Terminal Mode.)

This remote cordrol command 1s wdentical to the Auxiliary function CLEAR NOVRAM that is used when the FIREBERD is
controtled from the front panel.

Example:

AUK:CLEAR MEM clear NOVRAM

COMMON FREQS

Program Common Frequencies command/query

AUX:COMMON FREQS (number),
{frequency) associate a frequency with an integer from 110 16

AUX:COMMON FREQS? (number) requests the current synthesizer frequency assigned to a specific number

The AUX:COMMON_FREQS conimand allows the user to program commonly used synthesizer frequencies by number. The
{number) can be any integer within the range 1-16; (frequency) can be any frequency within the range .05- 15000 kHz. The default
frequencies are identical (o those on the FIREBERD 4000°s front panel: (.3 kHz, 1.2 kHz, 1.8 kHz, 2.4 kHz, 4.8 kHz, 9.6 kHz,
19.2 kHz, 48 klz 56 kHz, 64 kHz, 128 kHz, 256 kHz, 512 kHz, 704 kHz, 1544 kHz, 2048 kHx.
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NOTES: t. The AUX:COMMON_FREQS (number), (frequency) command is only applicable If the optional Freguency
Synthesizer (Option 4005 ) is instalfed in the FIREBERD. T Option 4005 ts not installed, the only frequencies
available are the defaults; they are assigned in order of increasing value (o the integers { through 16 (e.g., 17
maps (0 0.3 kHz, ‘2" maps to 1.2 kHz, etc).
2. 'This command is not used to sct the FIREBERD frequency for purposes of remote control use. For remote
corttrol purposes the appropriate command is CONFIG:FREQ. The AUX:COMMON_FREQS command is used
only (o progeam the desired set of frequencies for FIREBERD front panel control; a particular frequency isthen

sefected by the front pancl Generator Clock function INTERNAL FREQ.

The AUX:COMMON FREQS? query requests the current frequency assigned to the (number) specified. The query can be used
whether or not Option 4005 is installed.

This remote control command is identical to the Auxiliary function FREQ# that is used when the FIREBERD is controfled from
the front panel.
Example:

>AUX:COMMON _FREQS? 14 requests the current synthesizer frequency assigied to No. 14
24

>AUX:COMMON_FREQS 14,2000 change synithesizer frequency No. 14 1o 2000 k12

DATE

Set and Display Date command/query
AUX:DATE “mm/dd/yy” set the date

AUX:DATE? requests the date

The AUX:DATE command sets the curtent date. The date is entered within quotes by month, day, and year.
The AUX:DATE? query requests the currently set date,

This remote control command is identical to the Auxiliary function DATE that is used when the FIREBERD is controlled from
the front panel.

Example:

>AUX:DATE “10/14/92" set the date to Oct. 14, 1992
>AUX:DATE? requests the current date

“H) 147927
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DEVICE SEL
Report Current Remote Control and Printer Settings query
AUX:DEVICE SEL? requests the currently selected standard for remote control and print devices

The AUX:DEVICE SEL? query requests the currently selected standard for remote controb and print devices (RS-232 or
IEEL-488). When issuing the query, the remote contrel setting is displayed first, followed by the printer setting.

This remote control conmmand is identical to the Auxiliary function RC:PRINT: that is used when the FIREBERD is controlled
from the front panch, '
Hxample:

>AUX:DEVICE SEL? requests the currently sclected standard for remote control and printing
488, 232

IEE488:ADDR
Return the Current IEEE-488 Address query
AUXIEEEA88:ADDR? reguests the current ITEEE-488 address

The AUX:IEEE488:ADDR? query requests the current IEEE-488 address. This address is controlled by dip switches on the 488
interface itsell;, these DIP switches are accessible on the rear panel of the FIREBERID 4000 when the IEEE-488 Interface is
instatled. The address is read in only when the FIREBERD first powers up; changes made to the switches while the FIREBERD
is running do not effect the IEEE-488 address untit the mainframe is turned off and restarted.

This command is only applicable if the optional I[EEE-488 Remote Control/Printer Interface {Option 4002) is installed in the
FIREBERD rear panel. This remote control cotnmand is identical to the Auxiliary function IEEE-488:ADDR that is used when
the FIREBERID is controlled from the front panel.

Example:

>AUX:IEEE488:ADDR? requests the current TEEE-488 address
20
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INBAND FLOW

In-Band Flow Control command/query
AUX:INBAND FLOW [OFF|ON] enable or disable in-baad flow control

AUXCINBAND FEOW? requests the current status of in-band flow control (on or oft)

The AUX:INBAND FLOW command supports in-band flow control. The command and query are only valid for the following
asynchronous interfaces: Internal RS-232, Internal MIL-188, and MIL-449,

The AUX:AINBAND FLOW command turns in-band flow control off or on, respectively. When OFF is selected, the FIREBERD
does nol respond to XON and XOFF characters in the received data.

The AUXGINBAND FLOW? query requests the current status of in-band flow control (i.e., on or off).

This remote control command is identical to the Interface function IN BAND FLOW that is used when the FIREBERD is controtled
from the front pancl.

Lxample:

>AUX:INBAND FEOW? requests the current state of in-band flow control

OFF in-band flow control is off

>AUX:INBAND FLOW ON turn in-band flow control on

OUTBAND FLOW

Out-of-Band Flow Control command/query
AUX:OUTBAND FLOW [OFF] disabie all five out-of-band MHow control signaling leads
AUX:OUTBAND FLOW? requests the current status of out-of-band {low control
AUX:OUTBAND FLOW:

[TR|DM|RS|CS|RR] [OFF|ON] turn individual signaling leads on or off
AUX:OUTBAND FLOW: _

[TRIDM|RS|CS|RR]? requests the status of the individoal signaling leads

Out-of-band flow control is a function that allows data [ransinission to take place only when certain signating feads are placed
in the ON state (i.c., enabled).
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The AUX:QUTBAND FLOW OFF command turns atl five out-of-band signalting leads of f. This command is equivalent to issuing
five separate commands o turn the five feads off one at a time. Note that after issuing this cornmand, one or more of the five leads
can be turned back on using the following command:

The AUX:QUTBAND FLOW:[TR|DM|RS|CS{RR] command enables or disables the signaling lead(s) that control data transmission.

The AUX:OUTBAND FLOW? query requests the current status of out-of-band ltow control (i.e., ON or OFF). The value is ON
tf one or more of the five signaling leads are enabled; the value is OFF only if all five leads are disabled,

The AUX:QUTBAND FLOW:[TR|DM|RS{CSIRR]? query requests the status of the individual signaling leads (i.e., ON or OFF).

This remote comtrol command is identical to the Auxiliary function FLOW that is used when the FIREBERD is controlled from
the frond panel.

Note that RS-449-standard signal names are used in this command. The relationship between RS-449 and RS-232 signal names
is as tolfows:

RS-449 RS-232
TRY DTRY
DM* DSR*
RST RSt
cs* crs*
RR* RLSD®

" Signal from the DTE to the DCE.
© Signal from the DCE to the DTE.

Lixample:

=AUX:OUTBAND FLOW? requests the current state of out-of-band {low control

ON at least one of the five signaling leads is enabled
>AUX:OUTBAND FLOW OFF turn out-of-band flow control off (i.e., turn ofl all five leads)
>AUX:QUTBAND FLOW:TR? requests the current status of the TR signaling lead

>OFF the TR signaling lead is disabled

>AUX:QUTBAND FLOW:TR ON turn the TR signaling lead on {i.e., enable it)

>AUX:OUTBAND_FLOW:DM? requests the current status of the DM signaling lead
=OFF the DM signaling lead is off {disabled)

>AUX:OUTBAND FLOW:DM ON turn the DM signaling tead on
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User Message Selection command/query

PATTERN

AUX:PATTERN:DATA
[USER1|USER2|USER3], “(string}” create a data pattern and assign it o the USER message specified

AUX:PATTERN:APPEND
{USER1|USER2|USER3], “(string)” append string to the specificd USER message

AUX:PATTERN:INSERT [USER1|
USER2|USER3]}, (position),“(string)”  inscrt string into USER message beginning at the byte position
specified

AUX:PATTERN:REPLACE [USER1|
USER2|USER3], (position),“(string)”  replace string in the USER message beginning at the byte position specified

AUX:PATTERN:DELETE [USER1|
USER2|USER3], (position),(bytes) delete a number of bytes in the string of the USER message beginning at the
byte position specified

AUX:PATTERN:DATA? [USER1|
USERZ|USER3] requests the current pateern assigned to the USER message specified

AUX:PATTERN:SIZE? [USER1|
USER2|USER3] requests the length of the user pattern specified

This series of commands and queries is dedicated to the creation, modification, and selection of user patterns and messages,

The AUX:PATTERN:DATA is used to create a data pattern and assign it to the USER message specified, The pattern can consist
of anywhere from 1 to 2048 ASCII characters. Hach ASCH character is represented by one byte, which is coded using two adjacent
hex characters. Spaces must be inserted between cach byte in the data pattern. The examples below illustrate this coding scheme,

As their names imply, the AUX:PATTERN:APPEND, AUX:PATTERN:INSERT, AUX:PATTERN:REPLACE, and
AUX:PATTERN:DELETE comunands are used to modify the specified user-created pattern.

The AUX:PATTERN:DATA? [USER1|USER2|USER3] query requests the structure of the indicated user-created pattern.
The AUX:PATTERN:SIZE? [USER1|USER2[USER3] query requests the length of the indicated user-created pattern,
These remote control commands operate the same as the Pattern function USER# that is used when the FIREBERD is controlled

from the front panel. (Note that when using front panel control, the Pattern:USER# function is available only if the user first setects
a USER1, USER2, or USER3 from the Pattern menu. )

Example:
>AUX:PATTERN:DATA? USER1 requests the current user-created pattern assigned to USER |
“A8 45 4C 4C 417 the USER1 pattern is HELLO in ASCI

>AUX:PATTERN:DATA USER2,
“48 49" set USER2 patiern to HI in ASCII
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>AUX PATTERN:DATA? USER2
48 497

>AUX:PATTERN:APPEND USER2,
“AA BB 40"

=AUX:PATTERN:DATA? USER2
"48 49 AA BB 407

=AUX:PATTERN:REPLACE USERZ,
3,“CC BD”

=AUGPATTERN:DATA? USER2
A8 49 CC DD 407

>AUX:PATTERN:INSERT USER2,3,“00 01"
>AUX:PATTERN:DATA? USER2

“48 49 0001 CC DD 407

=AU PATTERN:DELETE USER2,4,2

>AUX:PATTERN:DATA? USER2
“48 49 00 DD 407

>AUX:PATTERN:SIZE? USER2
5

PRGM PATTERN

requests the current user-created pattern assigned to USER2

the USER2 pattern is 48 49

append three bytes to USER2

requests the new USER2Z patiern

the new bytes have been appended to USER2

replace current USER2 string with CC DD starting at position 3

requests the new USER2 message

insert 00 and OF in LISER2 starting at position 3

requests the new USER?2 pattern

delete two bytes from the USER2 beginning at position 4

requests the pew USER2 pattern

requests the current size of the USER2 pattern
the USER2 message size is 5 bytes

Programmable Data Pattern

AUX:PRGM PATTERN “bit pattern”

AUX:PRGM PATTERN?

command/query

set a 3- to 24-bit programmable pattern

requests current hit pattern

The AUX:PRGM_PATTERN command allows the user to program a data pattern. The (bit pattern) can be any sequence of 3 1o
24 ones ('sy andfor zeros ((°8), corresponding to the desired binary bit pattern, with the feft-most bit transmitted first,

The AUX:PRGM PATTERN? query requests the user-programmed data pattern that is currently in use.

The programmed pattern is used when the configuration pattern is set to PRGM using the CONFIG:PATTERN PRGM command.
See the CONFIG section of this chapter for more information on choosing patterns using the CONFIG:PATTERN command.

This remote controb command to create a pattern is identical to the Pattern tunction PROGRM that is used when the FIREBERD
is controlled from the front panel. When the FIREBERD is controlled from the front panel, the programmed pattern would be

used when Pattern is set to the PRGM option.
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>AUX:PRGM_PATTERN “11010011"” set the programmable pattern 1o THO1001 1

Example:

>AUX:PRGM PATTERN? returns the programmable pattern 11010011
“T101001 1

NOTE: When entering a fengihy user-created pattern, the number of characters that can be entered on any given line
is limited in R5-232 Terminal Mode. B the pattern (o be entered is longer than a single line, press the RETURN
or ENTER key before the bytes entered exceed line space; in such instances, a new prompt appears on the tine
immediately following and you can continue entering bytes uatil pattern entry is completed. Note that the entive
patteri must he enclosed with quotation marks.

RS232

RS-232 Printer/Remote Control Configuration command/query

AUX:RS232:BAUD [300{1200]

2400{4800|9600] set baud rate

AUX:RS232:DATA BITS [718] set data bits

AUX:RS5232:PARITY [ODD|

EVEN|NONE] selt parity

AUX:RS2327? requests the current baud, data, and parity settings
AUX:RS232:BAUD? requesis the current baud rate
AUX:RS232:DATA BITS? requests the current data bjts
AUX:RS232:PARITY? requests the current parity

This series of commands and guerices are dedicated 1o RS-232 printer/fremote control configuration.
The AUX:RS232:BAUD command is used to specily baud rates of 300, 1200, 2400, 4800, or 9600,
The AUX:RS232:DATA BITS command is used to select 7 or 8 data bits.

The AUX:RS232:PARITY command is used 1o select odd, even, or no parity.

The AUX:RS2327? query requests the corrent baud, data, and parity settings. The AUX:RS232:BAUD?, AUX:RS232:DATA_BITS?,
and AUX:RS232:PARITY? queries individually request the currend baud rate, data bits, and parity, respectively,

This remote control command is identical to the Auxiliary function RS232 that is used when the FIREBERD is controlled from
the front panel.

NOTE: These commands cannot change these parameters when RS-232 is used by remote control. ‘These commands
can change the parameters when remote control is exercised by the IBEE-488 Interface.
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Example:

>AUX:RS232:BAUD? requests the current baud rate

9600 the current baud rate is 9600
>AUX:RS232:BAUD 300 change the baud rate to 300
>AUX:RS5232:PARITY? requests the current parity sctting

EVEN parity is even

>AUX:RS232:PARITY ODD change the parity 1o odd

>AUX:RS2327? requests the current baud, data, and parity settings

3060, 7, 0ODB

SYNCLOSS ACT

Heceiver Action on Synchronization Loss command/query
AUX:SYNCLOSS ACT

[CLEAR|HALT] set the action on synchronization loss

AUX:SYNCLOSS ACT? requests the current action on synchronization loss

The AUX:SYNCLOSS_ACT command sets the receiver action during the loss of synchronization. CLEAR resets all results
counlers and restarls the test when synchronization is reacquired. HALT freezes all test results for the duration of the
synchronization loss; the test continues when synchronization is re-acquired. CLEAR is the default selection.

The AUX:SYNCLOSS ACT? guery requests the current action on synchronization loss.

This remate control cominand is identical to the Auxiliary function SYNC LOSS ACT that is used when the FIREBERD is
controlled from the front panel.

Fxample:

>=AUX:SYNCLOSS ACT CLEAR restart the test after reacquiring receiver synchronization

=AUX;SYNCLOSS ACT? display the current action on receiver synchronization loss
CLEAR
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SYNCLOSS_THR

Synchronization Loss Error Threshold command/query

AUX:SYNCLOSS THR [NORM|HIGH]  sct the synchronization loss error rate thieshold

AUX:SYNCLOSS THR? requests the current synchromnization loss error rate threshold

The AUX:SYNCLOSS THR command sets ihe error rate threshold required for the FIREBERD to declare aloss of synchronization.
NORM sets the threshold to 250 hit errors in bess than 1000 bits in synchronous tming and 30 character ervors in less than 1000
chiaracters in asynchronous timing; HIGH sets the threshold to 20,000 bit errors in less than 100,000 bits Lor both synchronous
and asynchronous timing.

The AUX:SYNCLOSS THR? query requesis the current synchronization loss threshold error rate.

This remote control command is identical to the Auxiliary function SYNC LOSS THRSH that is ased when the FIREBERD is
controlted from the front panel.

Example:

>AUX:5YNCLOSS THR NORM set medium sync loss threshold

>AUX:SYNCLOSS THR? requests current sync loss threshold

NORM

TIME

Set and Display Time command/query
AUX:TIME “hh:mm:ss” set the time of day

AUX:TIME? requests the time of day

The AUX:TIME command scts the current time of day. The time is entered in 24-hour format, and is always placed between
cuotation marks; sceonds are always set to zero (and can be omitted),

The AUX:TIME? guery requests the current time of day,

This remote control command is identical to the Auxiliary function TIME that is used when the FIREBERD is controlled from the
front panel.

Example:
>AUX:TIME “13:45” set the time of day to 1:45 P.M,
>AUX:TIME? requests the current time of day

*13:45:007
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USR SYNC_THR

User Message Sync Acquisition Threshold command/quety

AUX:USR_ SYNC THR

[PATTERN|BYTES] set the synchronization acqguisition threshold
AUX:USR SYNC THR:BYTES

[10]100] sel the byte fength of the synchronization acquisition threshold
AUX:USR SYNC THR? requests the byte length of the synchronization acquisition threshold
AUX:USR SYNC_ THR:BYTES? requests the byte length of the synchronization acquisition threshold

The AUX:USR SYNC_THR command sels the synchronization acquisition threshold. PATTERN tells the FIREBERD that the
length is 1o be the same as Uit of the currently selected user message (which is selected by the AUX:PATTERN commands). BYTES
teils the FIREBERD that the length is a specific number of bytes; the actual number is speciticd in the following command:

The AUX:USR SYNC THR:BYTES command sets the length of the synchronization acquisition threshold if it is set to BYTES.
The vahid parameters are 10 bytes and 100 bytes.

The AUX:USR SYNC THR? query reguests the state of the synchronization acguisition threshold (i.e., reports that the threshold
18 set to either PATTERN or BYTES).

The AUX:USR SYNC THR:BYTES? query requests the byte length of the synchronous acquisition threshold if it is set to BY TES.

This remote control command is identical 1o the Auxiligry function USER SYN THRSH that is used when the FIREBERD is
controlied {rom the front panel,

Example:

>AUX:USR_SYNC THR? requests whether the synchronization acquisition threshold is currently set to BY TES
or PATTERN

PATTERN

>AUX:USRSYNC THR BYTES set the synchronization acquisition threshold to the length specified in the command

iminediately following
=AUX:USR SYNC THR:BYTES 10 set the synchronization threshold to 10 bytes

>AUX:USR SYNC THR:BYTES? requests the length in bytes of the synchronization acquisition threshold
Ly
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COMMOCN COMMANDS

The IEEE-488.2 Standard defines a set of commands and queries that should be commeon to all instruments. Some commands
are mandatory, while others are optional.

The common commands and queries accepted by the FIREBERID 4000 are:

Commands Queries

+CLS

FHSH S
*ESRY
FIN?
*ST?

OPC FOPC?
=OQPT?

PRI PRI

*PE(C *PSC?

*RCL

*RST

EEAV

*SRE *SRE?
*STR?

*TRG
1 4

*WAI

Figure 4-3 shows an abbreviated view of the registers, buffers, and queues in the FIREBER [ 400(). Note that only the unsheaded
registers and buffers can be read from or written to using the common commands. Shaded registers and buffers are addressed by
other means (usually STATUS commands). The contents of the Error Buffer and Remote Control Print Queue can be read using
STATUS commands; however, itisnecessary toread the Status Byte Register (using the IEEE common query *STB?) to determine
il printouts Or error messages are present,

*CLS

Clear Status command

“CLS clear the Standard Event Status Register

The *CLS command clears the Standard Event Status Register, including the device-defined print queue and the error buffer. The
*CLS command does not clear the output queue iF it is part of a <program message> containing a query. This means the Message
Available (MAV) bit of the Status Register may not be cleared.  (See Subsection 4.5.1 for additional information on the
FIREBERI registers.)

Exatnple:

>*CLS clear the status register, queues, and buffers
>*ESR? read the register

0 status registers cleared
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INTERFACE STATUS LINE SUMMARY
REGISTER GROUP REGISTER GROUP

EVENT STATUS Remote Control
REGISTER GROUP PRINT QUEUE

éﬁj—i—hﬁéﬂ ERROR BUFFER

] |ng;v1vlv]vq STATUS BYTE
AAAAA * REGISTER
—YYYY SERVICE REQUEST
[ 11T T T T T 1 ENABLE REGISTER

Figure 4-3
Hegisters & Buffers Addressable By Common Commands
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*ESE

Event Status Enable command/query
*ESE set the bits in the Standard Livent Status Fnable Register

*ESE? return the status of the bits in the Standard Event Status Enable Register

The *ESE command sets the bits in the Standard Event Status Enable Register. The value of the bits determine which bits in the
Standard Event Status Register are enabled. When a bit in the Standard Event Status Register and its corresponding enable bit
are set, the Event Status Bit 5 (ESB) of the Status Register is also set. {See the *ESR and *STB commands, and Subscction 5 for
additional information.)

The *ESE? query returns the status of the bits in the Standard Event Status Enable Register. The value returned is the total bit
weight of all the bits that are enabled when the byte is read. Fable 4-3 offers information on the bits in the Standard FEvent Status
linable Register.

Table 4-3
Standard Event Status Enable Register

Bit Weight Enables:

7 128 PON - Power On

6 64 UREQ - User Reguest

5 32 CME - Command Error

4 16 EXE - Execution Hrror

3 8 DDE - Device Dependent Error

2 4 QYE - Query Brror

1 2 RQC - Reqguest Control

0 | QPC - Operation Complete
Example:
>*ESE 32 enabie bit 5 (Command Error) of the register
>*ESE? requests the enabled hit(s) in the register
32
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*ESR

Event Status Register

*ESR?

return the current contents of the Standard Livent Status Register

query

The *ESR? query returns the condents of the Standard Event Status Register. The vilue returned is the total weight of all the bits
that are enabled when the byte is read. Alter reading the regisier, this query is clearcd. Table 4-4 offers information on each hit
it this register. (See the *SRE and *OPC commands, and Subsection 5 for addigonal imformation.)

Table 4-4
Standard Event Status Register

Condition

Bit | Weight 8it Name
7 128 PON

O 04 URQ

5 32 CME

4 16 EXE

3 8 DDE

2 4 OYE

I 2 RQC

0 1 OPC

0 = Not powered-on since last reading.

| = Powered-on since last reading.

Not defined. Always zero.

Set to one when a Command crror occurs.
Set to one when an Execution error occurs,
Not defined. Always zero.

Set o one when a Query Ceror oceurs.
Request control - not used - always zero.

Set to one when a program message containing the *OPC command is executed.

Example:

>*ESR?
32

*IDN

read the Event Status Register
a Command error occurred

Identification Query

IDN?

return FIREBERD 4000 identification information

query

The *IDN? query returns the FIREBERD 4000 identification information, as follows: manufacturer, model, serial number (always

M), and software revision.

The *IDN? query must be the Jast query in a program, Queries following *IDN? in 4 program message are ignored.

Example:

>*IDN?

return the FIREBERD identification information

Telecommunications Techniques Corporation, Fireberd 4000, (1, 5
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Individual Status query

“IST

“IST? return the Individual Status message (IST)

The *IST? query returns the Individual Status message (IST), which determines how the FIREBERD 4000 responds 1o a parallet
poil.

When the controller issues a parallel poll, it sends a sense bit. The FIREBERD responds to the parallel poll only if the IST
(Individual Status) value matches the sense of the serial poll. The value of the IST message is detenmined by the Status Byte
Register and the Parallel Poll Enable Register. (See the *PRE and *STB commands, and Subsection 3 for additional informatton. )
This command returns either * 17 or ‘), where 1" indicates 2 match between corresponding bits of the Status Byte Register and
Paraliet Poll Enable Register,

Fxample:

>*IST? return the Individual Status message

0

*OPC

Operation Complete command/query
*OPC sef the Operation Complete (OPC) bit of the Standard Event Status Register
*OPC? return the status of the QPC bit

The *OPC command sets the Operation Complete (OPC) bit of the Standard Fvent Status Register to a value of { when all pending
device operations are completed.

The *QPC? query places an ASCIL*1” in the output gueue when all pending device operations are completed (i.e., no operations
are pending).

Example:

»CONFIG:SELF LOOP ON;*OPC set the OPC bil to a value of | after self-loop mode  has been established

>CONFIG:SELF LOOP ON;*OPC? returns a | after self-loop mode has been established
1
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*OPT

Option Identification query

*OPT? requrn a list of installed options

The *OPT? query reports on the options that are installed in the FIREBERD 4000. Options arc reported by field, as follows:

IField 1: 1EEE4RS (IEEE-488 Interlace)

Field 2: SYNC_USER_MSG (Synchronous User Message)
Field 3: SYNTH

Field 4: (G.821

Field 5: Reserved for futare use

Field 6: Reserved for future use

Field 7: Reserved for future use

When an option is not instatled, a zero (0} appears in place of the option name,

Example:

>0PT? dentiy the options that are instatled in the FIREBERD
IEEE488.,0.0.G.821 0,00

*PRE

Parallel Polt Enable command/query
*PRE sct the bits in the Parallel Poll Enable Register

*PRE? return the status of the bits in the Parallel Poll Enable Register

The *PRE comunand sets the bits in the Parallel Poll Enable Register. The value of these bits determine which bits of the Status
Byte set the Individual Status (IS8T message. The IST message is enabled whenever a bit in the Parallef Poll Enable Register and
the corresponding bit in the Status Byte Register are set. The IST message is used to determine the response to a paraltel poll.
(Sce the *STB and *IST commands, and Subsection 5 for more information.)

The *PRE? query returns the current status of the enable register. The value returned is the total weight of all the bits that are
enabled when the byte is read. Table 4-5 offers information on each bit in the Parallel Poll Enable Register.
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Table 4-5
Paraliel Poll Enable Register

Bit | Weight | Enables this bit to set IST:
7 128 Not Defined.

6 64 MSS - Master Status Summary.
5 32 ESB - Event Status Bit.

4 16 MAY - Message Available.

3 8 IEB - Interface Event Bt

2 4 LER - Line BEvent Bit.

| 2 PAY - Print Availabie.

0 ] FEAY - Error Message Aviilable.

Example:

>*PRE 16 cnable MAV 10 set IST

>*PRE? read current value of the Paralle] Poll Enable Register

16

*PSC

Power-On Status Clear command/query
*PSC [0}1] clear all Status Enable Registers at FIREBERD 4000 power-on

*PSC? return the current status of the activity

The *PSC command sets the FIREBERD 4000 status clear bit. When set to I, the FIREBERD automatically clears all Status
Enable Registers al power-on, which prevents the instrument from generating a service request; when set to 0, the FIREBERD
does not clear the Status Enable Registers,

The *PSC? query returns the current status of the activity.

Example:

>*PSC 0 preserve all Status Enable Register settings at power-on
>*PSC? return the current setting of the bit

0
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*RCL

Recall Stored Test Set-ups command

*RCL recall a stored test set-up

The *RCL command recalls a stored test sel-up for immediate use by the FIREBERD 4000. This command is identical to the
RECALL function of the FIREBERD 4000 MENU swiich, Note, however, that the remole control and printer settings specified
in the RC/PRINT Auxiliory menu are nol changed; peither are the R5-232 settings in the RS232 Format Auxiliary menu or the
Status Clear bit (see the *PSC commaund.) This ensures that remote control operation can continue after the *RCL command is
tssued. Vatid program numbers are 0-9.

Example:

>*RCL 3 recall stored test set-up number 3

*RGT

Reset command
*RST reset the FIREBERD 4000 to its factory-default settings

The *AST command sels the FIREBERD 4000 1o its factory-default settings,

Example:

=RST set the FIREBERD 4000 1o its factory-default settings

*SAV

Save command
*SAV n save a stored test set-up

The *SAV command saves a test set-up (n = 0-9). This command is similar 10 the Recall/Store function STORE PROGRAM
available on the FIREBERD 4000 SETUP panel. Valid program numbers are 0-9.

»>*SAV 3 save current configuration as test ser-up number 3
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*SRE

Service Request Enable command/query
*SRE set the bits in the Service Request Fnable Register

*SRE? return the status of the bits in the Service Reguest Enable Register

The *SRE command sets the bits inthe Service Request Enable Register. The value of these bits determine which bits in the Status
Byte Registerarcenabled, Whenabitin the Service Request Register andits corresponding enable bitare set, the Master Summary
Status (MSS) bil of the Status Register is also set. The MSS bit represents the summary of all the status registers, queues and
buffers. When set 1o 1, a service request (SRQ) is signaled by (he FIREBERD 4000 when operating under IEEE-488 remote
control. {See the *STB command, and Subsection 5 for more information,)

The *SRE? query returns the status of the bits in the Service Request Enable Register. The value returned is the total weight of

all the enabled bits at the time the byte is read. Table 4-6 offers information on the bits in the Service Request Enable Register.

Table 4-6
Service Request Enable Register

Bit | Weight Enabtes:

7 128 Not defined. Always zero.

O 04 Not defined. Always zero,

5 32 ESB - Event Status Bit.

4 16 MAYV - Message Availabie.

3 8 [EB - Interface Fvent Bit.

2 4 LEB - Line Event Bit,

1 2 PAYV - Print Available.

0 1 EAV - Esvor Message Available.
Example:
>*SRE 16 bit 4 MAV (Message Available) sets the MSS bit
>*SRE? read the SRE register
16 FIREBERD responds with the current value of the SRE register
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*STB

Status Byte query

*STB? return the current vatue of the FIREBERD 4000 status byte

The *STB? query returns the current value of the FIREBERD 4000 status byte. The value returned is the total weight of all the
bits thett are enabled when the byte is read. The Status Byte Register contains the same value that is read by a serial poll over the
TEELE-488 bus. Table 4-7 offers information on each bit in the Status Byte Register. (See the *SRE command, and Subsection
5 tor more irformation.)

Table 4-7
Status Byte Register

Bit | Weight Enables:
7 128 Not defined. Always zero,
6 64 MSS - Master Status Swmmary.
5 32 ESB - Event Status Bit,
4 16 MAV - Message Avaitable,
3 3 HEB - Interface Event Bit.
2 4 LEB - Le Event Bis.
| 2 PAV - Print Available,
0 I EAV - Error Message Available,
Example:
=*5TB? read the FIREBERD Status Byte Register
33 indicates that the ESB and EAV bits are set
*TRG
Trigger command
*TRG clear all resulis

The *TRG command executes a device trigger thad clear all results. This command is identical to the RESULT:CLEAR command,
and performs the sume function as a device trigger over the 1EEE-488 bus.

Example:

>*TRG FIREBERD 4000 clears results
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“TST

Self-Test query

*TST? requests self-test results

The *TST? query indicates whether the FIREBERD 4000 passed or failed its Jast selt-test. 1f the *TST? query reiurns a value of
0, no problems were encountered; il a value other than O is returned, it indicates that problems occurred during the self-test (e.g.,
ROM failure, RAM fuilure, NOVRAM loss, ete.). Table 4-8 offers information on the value returned for the Self Test Byte value,

Example:
>*TST? requests on the last self-lest
0 self-test was successlul
Table 4-8
Self Test Bit Response Vaiue
Weight Self-Test Failure
1 ROM Failure.
2 RAM Tailure,
4 NOVRAM Failure.
8 NOVRAM Lost.
16 Real-Time Clock Fatlure.
*WAI
Wait command
*WAI delay execution of any commands until all operations are complete

The *WAI command causes alf previous commands to complete before exccuting any other commmands or queries,

NOTE: Since the FIREBERD executes ail commands serially, the *WAI command does not need to be used. However,
because it is a required IEEE-488-standard command, it is inciuded in the Common Command set,

Example:

>MODE 2M;*WAI enables all commands prior to *WAI 1o be executed prior to completing those that
wete issued after this command was invoked
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CONFIGURATION COMMANDS

The FIREBERD 4000 features a set of commands and queries that can remotely configure the instrument switches and 1LEDs,

These commands and queries are:

Commands

CONFIG:CHAR FORMAT:DATA BITS
CONFIG:CHAR FORMAT:PARITY
CONFIG:CHAR FORMAT:STOP BITS
CONFIG:CHAR ERR INSERT
CONFIG:DM

CONFIG:DSR

CONFIG:DTR

CONFIG:FREQ

CONFIG:GEN CLK

CONFIG:LOOP

CONFIG:PATTERN

CONFIGRLSD

CONFIG:RR

CONFIGIRTS

CONFIGSELE L.OOP
CONFIGITESTINT

CONFIG TIMING MODE
CONFIGTPZ

CHAR FORMAT

Queries

CONFIG:CHAR FORMAT?
CONFIG:CHAR FORMAT:DATA BITS?
CONFIG:CHARFORMAT:PARITY?
CONFIG:CHAR FORMAT:STOP BITS?
CONFIGCHAR FORMATERR INSERT?
CONFIGIM?

CONFH:DSR?

CONFIGHYTRY

CONFIGFREQ?

CONFIGGEN CLK?

CONFIG:LOOP?

CONFIG:PATTERN?

CONFIG:RLSD?

CONDFIGERR?

CONFIG:RTS?

CONFIG:SELE LOOP?

CONFIG: TIMING MODE?

Asynchronous Character Format
CONFIG:CHAR FORMAT: DATA BITS
[56/718]

CONFIG:CHAR FORMAT: PARITY
[CDD[EVEN|NONE]

CONFIG:CHAR_FORMAT: STOP BITS
[111.5/2]

CONFIG:CHAR FORMAT: DATA BITS?
CONFIG:CHAR_ FORMAT: PARITY?
CONFIG:CHAR_FORMAT: STOP BiTS?

CONFIG:CHAR FORMAT?

command/query

set the namber of data bits#

set the parity

set the number of stop bits

requests the currend number of data bits
requests the current parity setling
requests the current number of stop bits

requests the current data bit, parity, and stop bit settings

This series of commands and queries is dedicated to selection of the asynchronous character format. Note that these commands
and queries are valid only for the following asynchronous interfaces: [nternal RS-232, Internal MIL-188, and MIL-449,
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The three CONFIG:CHAR FORMAT commands set data bits, parity, and stop bits.

These remote control command are identical to the Interface functions DATA BITS, PARITY, and TIMING that arc available by
the SETUP panel when the FIREBERD is controlled from the front panel.

F52BOD, 6=BAUDOT, 7=ASCH, 8=EBCDIC

Example:

>GONFIG:CHAR FORMAT? requests the data bit, parity, and stop bit settings
7.013D. 1.5

>CONFIG:CHAR FORMAT:PARITY EVEN change the parity selting Lo even

>CONFIG:CHAR FORMAT:PARITY? requests the new parity setting

EVEN

DM/ DSR

DM/DSR Line Control command/query
CONFIG:DM [ON|OFF] set the DM signaling lead

CONFIG:DSR [ON|OFF] set the PSR signaling fead

CONFIG:DM? request the current state of the DM signaling lead

CONFIG:BSR? request the current state of the DSR signaling tead

The CONFIG:DM and CONFIG:DSR commands set the state of the DM or DSR signaling lead to ON or OFF, Note that these two
commaruds are identical, i.e., they affect the same lead, and cither form will work for both an RS-449 and RS-232 Interface. The
two different commands are provided only because DM is associated with RS-449, and DSR is associated with RS-232.

These remote control commands provide the same function offered by the DSR (DM) control switch on the FIREBERD interface
status and control panel. (This switchis identitied by an adjacent LED that is illuminated when the FIREBERD 4000 is emulating
a DCE. When the FIREBERD is emulating a DTE, the same switch is identificd by an LED as DTR.)

These commands are only valid when the FIREBERD 4000 is operating in DCE mode. These commands belong to a set of related
commands: CONFIG:DM, CONFIG:DSR, CONFIG:DTR, CONFIG:RLSD, CONFIG:RR, and CONFIG:RTS. They are all used
to sct the appropriate signaling leads ON or OFF, or to report the state of the signaling leads. Table 4-9 summarizes the commands,
and mdicates the FIREBERD emulation mode (DCE or DTE) in which the commands are operational,
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Table 4-9
Emulation Modes for DM and DSRH

DCE Emulation Made DT Emulation Mode

CONFIG:DM, CONFIG:DSR CONFIG:DTR
CONFIG:RLSD, CONFIG:RR CONFIG:RTS

NOTES: I, The FIREBERD emulation mode (DTE or DCE) is set by an interface-specific command (e.g., INTFINT232
[DTE|DCE]).

The CONFIG:DMW/DSR commands--along with the commands listed in Table 4-9-—should be distinguished
from the AUX:OUTBAND_FLOWI[TR|DM|RS|CS|RR] commands. The latter commands are used to determine
the FIREBERD response to incoming signating leads, The CONFIG:DM/DSR commands are used to set the
state of outeaing leads.

J:‘J

3. Inaddition (o the signaling leads indicated in Table 4-9, the FIREBERI can set ierface-specific leads ON or
OFF by interface-specific commands, e.g., INTFINT232:DCE:CTS {OFF|ON].
Example:

>CONFIG:DM? requests the current state of the DM signaling lead
OFF

>CONFIG:DSR ON furn the DM signalting lead on

DTR

DTR Line Control : command/query

CONFIG:DTR [ON|OFF] sct the DTR signaling lead

CONFIG:DTR? requests the current state of the DTR signaling lead

The CONFIG:DTR command sets the state of the DTR (for RS-232) or the TR (for RS-449) signaling lead to ON or OFF. It is
only valid when the FIREBERD 4000 is operating in DTE mode.

The CONFIG:DTR? query requests the current state of the DTR signaling lead,

This remote control command provides the same function offered by the DTR control switch on the FIREBERD interface status
and control panel. (This switch is identified by an adjacent LED that is visible when the FIREBERD 4000 is set to emuiate DTE.
When the FIREBERD is emulating DCE, the same switch is identificd by an LED as DSR (DM).)

Note that this command is part of a set of relaied commands: CONFIG:DM, CONFIG:DSR, CONFIG:DTR, CONFIG;RLSD,
CONFIG:RR, and CONFIG:RTS. These commands are used to set the appropriate signaling lcads ON or OFF, or to report on the
state of the signalling leads. Fable 4-10 summarizes the comamands, and indicates the FIREBERD emulation mode (DCE or DTE)
in which the commands are operational,
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Table 4-10
Emuiation Modes for DTR

DCE Emulation Mode DTE Emulation Mode

CONFIG:DM, CONFIG:DSR CONFIG:DTR
CONFIG:RLSD, CONFIG:RR CONFIG:RTS

NOTES: 1. Fhe FIREBERD emulation mode (DTLE or DCE} is set by un interface-specific command (e.g., INTF:INT232
{DTE/DCE].

b2

The CONFIG:DTR command--—along with the commands listed in Table 4-10--should be distinguished from
the AUX:OUTBAND_FLOWI[TR|DM|RS]CS|RR] commands, The latter commands are used to determine the
FIREBERD response to incoming signaling leads. The CONFIG:DTR command is used to set the state of an
outgoing lead.

3. In addition to the signaling leads indicated in Table 4-1 0, the FIREBERD can set interface-specific leads ON
or OFF by interface-specific commands, e.g., INTF:INT232:DCE:CTS [OFF|ON].

Example:

>CONFIG:DTR? requests the current state of the DTR signaling lead

OFF

>CONFIG:DTR ON turn the DTR signaling lead on

ERR INSERT

Logic Error Insertion command/query

CONFIG:ERR_INSERT [OFF|SINGLE|1.0E-3] sct crror insertion status

CONFIG:ERR_INSERT? requests the current error insertion status

The CONFIG:ERR INSERT command sets the desired error insertion status, OFF turns austomatic error insertion off; SINGLE
causes a single error to be inserted into the generated data;  1LOIE-3 causes | error to be inserted per 1000 bits of generaied data.
NOTE: Single error insertion terminates 1.0E-3 insertion, if it is in effect,

The CONFIG:ERR INSERT? query requests the current esror insertion status.

This remote comtrol cotnmand is identical in function to the ERROR INSERT switch on the FIREBERD 4000 front panel.
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Example:

>CONFIG:ERR_INSERT OFF turn off automatic error insertion
»>CONFIG:ERR_INSERT? requests the current error insertion status

OFF:

>CONFIG:ERR_INSERT 1.0E-3 enable automatic error insertion

>CONFIG:ERR INSERT SINGLE insert a single errar

>CONFIG:ERR_INSERT? requests the current error insertion status

OFF the 1.0E-3 rate is terminated

FREQ

Set Synthesizer Frequency command/query
CONFIG:FREQ {frequency) set the FIREBERD 4000 internal frequency, in kHz,
CONFIG:FREQ? requests the current internal or synthesizer frequency

In the FIREBERD 4000 stanckard configuration, the only allowed frequencies are 003, 1.2, 1.8, 2.4, 4.8, 9.6, 19.2, 48, 56, 64, 128,
256,512,704, 1544, and 2048 (the values are entered as shown, but are interpreted by the FIREBERID inunits of kHz). With the
optional Frequency Synthesizer (Option 4005) instatled in the FIREBERD, the (frequency) can be any valid kHz value within the
range .03 to 15000,

This remote contrel command offers the same function as the Generator Clock functions INTERNAL FREQ and SYNTH FREQ
that are available by the SETUP panel when the FIREBERD is controlled from the front pancl. (The SYNTH FREQ front panel
command is only available if the optional Frequency Synthesizer (Option 4005) is installed in the FIREBERD.}

Certaincombinations of synthesizer frequency, data pattern, and timing mode settings are not valid. H the new timing mode setting
is invalid, a contention error appears in the error buffer and the previous timing mode setting is retained.

To reduce the possibility of an invalid configuration, the FIREBER D delays execution of this command until atl other commands
of the program message are read. The delayed commands are considered simubtaneously and an error is flagged only if the final

configuration is invalid.

Sce Section 2 of this manual for a description of the invalid setings.

Example:

>CONFIG:FREQ? requests the current synthesizer requency

9.6

>CONFIG:FREQ 64; set the frequency synthesizer to 64 kHz and timing mode to synchronous.
TIMING_MODE SYNC This prevents a potential asynchronous frequency contention
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GEN CLK

Generator Clock Select command/guery
CONFIG:GEN CLK

[INTERNAL|SYNTH|INTF|BNC] sel the generator clock

CONFIG:GEN_CLK? requests the current generator clock setting

The CONFIG:GEN CLOCK command sets the FIREBERD 4000 generator clock. INTERNAL and SYNTH are both used to set
the FIREBERD (o use an internally gencrated frequency. INTF selects the clock originating from the network or the clock in the
iterface module as the source of signal timing. BNC selects an external timing source,

i the generator clock is set o cither INTERNAL or SYNTILL the CONFIG:GEN_CLK? query retuens INTERNAL,

NOTES: I, Hihe generator clock is set o either INTERNAL or SYNTH, then the exact frequency is determined by the
CONFIG:FREQ command.

2. IBNC is selected, the external timing source must be connected to the GEN CLK IN BNC connector on the
FIREBERD 4000 rear pancl.

This remote controb command offers the same function as the Generator Clock function GEN CLOCK that is available by the
SETUP panct when the FIREBERD is controlled from the front panel.

Example:

>CONFIG:GEN_CLK SYNTH select the synthesizer as the source of signal timing
>CONFIG:FREQ? requests the current synthesizer frequency

9.6

>CONFIG:GEN_CLK? requests the current generator clock setting

INTERNAL

LOOP

Generator Loop Codes command

CONFIG:LOOP [UP|DOWN] generate loop up or oop down codes

When using a T interface, the CONFIG:LOOP command generates LOOP UP or LOOP DOWN code, LOOP UP teils the network
Channel Service Unit (CSU) to forme a closed circuit by “looping” the signal transmitted by the FIREBERD back to the
FIREBERD, The LOOP UP command should only be issucd when testing is done out-of-service. LOOP DOWN tells the CSU
to return the circuit to its normal state (suitable for carrying live teaftic).

When using the DDS DSOA/B Interface (Modet 30678), the CONFIG:LOOP command also generates LOOP UP or LOOP DOWN
code. To send either loop code, the interface must be placed in either alternating or latching loopback mode.
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NOTE: The CONFIG:LOOP DOWN command should always be used at the conclusion of any loopback test to remove
the effect of loop-up code (transmitted by the CONFIG:LOOP UP command) on the circuit under test.

This remote control command is identical to the LOOP UP and LOOP DOWN switches on the FIREBERD 4000 front panef when
a Tl interface is in use,

Example:

»>CONFIG:LOOP UP generate Toop up code

Transntitting Loop Code

> loop-up code transmission is successiul

>CONFIG:LOOP DOWN loop-down code s transmitted at the conclusion of the test to

return the circuil to normal operation
Transmitting Loop Code

> loop-down code transmission is successiul
PATTERN
Select a Data Pattern command/query

CONFIG:PATTERN [ LIVE | MARK | SPACE | 1:1 |

1:713in24 | 63 | 511 | 2047 | 2A15-1 | 2r20-1 | 2/23-1 |

QRSS | PRGM | FOX | 1020Hz |[USER1] USER2 |

USER3 | DDS-1 | BDS-2 | DDS-3 | DDS-4 | DDS-5 |

T1-1{T1-2 | T1-3 | T1-4{ T1-5| T1-6 | t1-mW ] select a data pattern

CONFIG:PATTERN? request the currert pattern

The CONFIG:PATTERN command sclects a data pattern to be generated by the FIREBERD.
The CONFIG:PATTERN? query requests the currently selected data pattern.
Section 2 of this manual deseribes all data patterns generated by the FIREBERD 4000,

This remote control command s identical to the Pattern function that is available on the SETUP panel when the FIREBERD i
controlled from the front panel.

Certain combinations of synthesizer frequency, data pattern, and timing mode settings are not valid, Ifthe new timing mode setting
15 invalid, a contention error appears in the error buffer and the previous timing mode setting is retained.

To reduce the possibitity of an invalid configuration, the FIREBERD delays execution of this command until all other commands
of the program message are read. The delayed commands are considered simultancously and an error is flagged onty if the final

configuration is invalid,

See Section 2 of this manual for a description of the invalid settings.
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Lxample:

>CONFIG:PATTERN? requests the current data pattern

511

»>CONFIG:PATTERN QRSS select the QRSS data pattern

RLSD / RR

ALSD/RA Line Control command/query
CONFIG:RLSD [ON|OFF] set the RLSD signaling lead

CONFIG:RR [ON|OFF}] set the RLSD signaling lead

CONFIG:RLSD? requests the current state of the RLLSD signaling tead

CONFIG:RR? requests the current state of the RLSD signaling fead

The CONFIG:RLSD and CONFIG:RR commuands set the state of the RR or RLSD signating tead to ON or OFF. Note that these
two commlands are iderdical (3.e., they affect the same lead, and either form will work for both an RS-449 and RS-232 Interface).
The two different commands are provided only because because RR ks associated with RS-449, and RLSD is associated with
RS-232.

These remote control commands provide the same function offered by the RLSD (RR) control switch on the FIREBERD interface
status and control panel. (This swiich is identificd by an adjacent LED that s visible when the FIREBERD 4000 is sct to emulate
DCE. Whea the FIREBERD is emulating a DDTE, the same switch is dentified by an LED as RTS.)

These commands are only valid when the FIREBERD 4000 is operating in DCE mode. Note that these commands belong to a
set of related commands: CONFIG:DM, CONFIG:DSR, CONFIG:DTR, CONFIG:RLSD, CONFIG:RR, and CONFIG:RTS. They
are all used to set the appropriate signating leads ON or OFF, or to report on the state of the signaling leads. Table 4-11 summarizes
the commands, and indicates the FIREBERD emulation mode (DCE or DTE) in which the commands are operational.

Table 4-11
Emulation Modes for RR and RLSD

DCIL Emelation Mode DTFE Emulaion Mode

CONFIG:DM, CONFIG:DSR CONFIG:DTR
CONFIG:RLSD, CONFIG:RR CONFIG:RTS

NOTES: b, The FIREBERD emulation mode (DTE or DCE} is set by an interface-specific command (e.g., INTF:INT232
[DTE/DCE]).

o

The CONFIG:RLSD/RR commands—along with the commands listed in Fable 4- 1 1—should be distinguished
from the AUX:QUTBAND_FLOW[TR|DM|RS|CS|RR] commands. The latter commands are used to determine
the FIREBERD response to incoming signaling leads, The CONFIG:RLSD/RR commands are used to set the
state of outgoing leads.
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3. Inaddition fo the signaling leads indicated in Table 4-11, the FIREBERD can set interface-specific leads ON
or OFF by interfuce-specific commands (e.g., INTFANT232:DCE:CTS [OFF|ON]).

Example:

>CONFIG:RLSD? requests the carrent state of the RLSD signaling lead

ON

>CONFIG:RR OFF turn the R1STY signaling tead of

RTS

RTS Line Control command/query
CONFIG:RTS [ON}OFF] sel the RTS signaling lead

CONFIG:RTS? requests the current state of the RTS signaling lead

The CONFIG:RTS command sels the state of the RS-232 RTS or the RS-449 signaling lead to ON or OFF. Itis only valid when
the FIREBERD 4000 is operating in DTE mode.

The CONFIG:RTS? query requests the current state of the RTS signaling fead.

This remote control command provides the same function offered by the RTS control switch on the FIREBERD interface status
and controd panel. (This switch is identified by an adjacent LED that is visible when the FIREBERD 4000 is scf to emulate DTE,
When the FIREBERD is emulating DCE, the same switch is identified by an LED as RESD (RR).)

Note that this command is part of a set of related commands: CONFIG:DM, CONFIG:DSR, CONFIG:DTR, CONFIG:RLSD,
CONFIG:RR, and CONFIG:RTS. These commands are used to set the appropriate signaling leads ON or OFF, or to report on the
state of the signaling leads. Table 4- 12 summarizes the commands, and indicates the FIREBERD emulation imode {DCE or DTE)
in which the commands are operational.

Tabie 4-12
Emulation Modes for RTS

DCE Emulation Mode DTE Emulation Mode
CONFIG:DM, CONFIG:DSR CONFIG:DTR

CONFIG:RLSD, CONFIG:RR CONFIG:RTS

NOTES: 1. The FIREBERD emulation mode (DTE or DCE) is set by an interface-specific command (e.g., INTF:INT232
{DTE/DCE]).

2. The CONFIG:DTR command-—along with the commands listed in Table 4-12---should be distinguished from
the AUX:QUTBAND_FLOW[TR|DM|RSICS|RR] commands. The latter commands are used to determine the
FIREBERD response to incoming signaling leads, The CONFIG:DTR comimand is used to set the state of an
outgoing lead.
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3. Inaddition to the signating leads indicated in Table 4-12, the FIREBERD can set inter{ace-specific leads ON
or OFF. These signaling leads are controfled by interface-specific commands (e.g., INTF:INT232:DCE:CTS

[OFF|ON]).
Example:
>CONFIG:RTS? requests the current state of the RTS signaling lead
ON
>CONFIG:RTS OFF turn the RTS signaling lead off
SELF L.OOP
Self-Loop Select command/query
CONFIG:SELF_LOOP [ON|OFF] place the FIREBERD in seif-loop mode
CONFIG:SELF_LOOP? requests the current self-loop state

The CONFIG:SELF_ LOOP command (akes the FIREBERI 4000 in and owt of self-loop mode (i.e., ON and QOFF).
The CONFIG:SELF L.OOP? query requests the current self-loop state.

This remote control command is identical in function 1o the SELF LOOP switch on the FIREBERD 4000 front panel.

Example:

>CONFIG:SELF LOOP? requests the current self-loop state
OFF self-loop is OFF
>CONFIG:SELF LOOP ON turn self-loop ON
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TIMING_ MODE

Select Timing Mode command/guery

CONFIG:TIMING MODE [SYNCJ]ASYNC] select a timing mode

CONFIG:TIMING MODE? requests the currently selected timing mode

The CONFIG:TIMING MODE command selects atiming mode. SYNC selects synchronous timing; ASYNC selects asynchronous
timing.

The CONFIG:TIMING MODE? query requests the currently selected timing mode. When the current interface does not require
a timing mode setting, the message N/A is returned.

This remote control command and query are valid {or asynchronous ierfaces only.

This remote controt commuand is identical to the Interface function TIMING that is avaitable on the SETUP panel when the
FIREBERD is controlled from the front panek.

Certain combinations of synthesizer frequency, data pattern, and timing mode settings are not valid. 1fthe new timing mode setting
is invalid, a contention error appears in the error buffer and the previous timing mode setting is retained.

Tao reduce the possibility of an invalid configuration, the FIREBERD delays execution of this command until all other commands
of the program message are read. The delayed commands are considered simultaneously and an error is flagged only if the final

configuration is invahid.

See Section 2 ol this manuval for a description of the invalid settings.

Example:
>CONFIG:TIMING_ MODE? requests the curvent timing mode
SYNC synchronous timing is currently selected

>CONFIG:TIMING MODE ASYNC;
FREQ 1.2 change the current timing mode to asynchronous and frequency to 1200 baud,
This avoids a potential asynchronous frequency contention
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INTERFACE COMMANDS

INTERFACE commands and queries are used 1o sefect one interface among several that are available to the FIREBERD 4000,
[nterface commands are also used to control features that are unique to specific ierfaces,

1. Commuands that select the interface to be used; and

2. Comesands specific to the two buitt-in interfaces, the INT232 and the INT188.

For interface commands used by optional interfaces that can be inserted into the FIREBERD 4000, see the appropriate interface

operating manual.

The mterface comimands and queries covered in this subsection are:

Commands

INTE:SELECT
INTH:SELECT:ASU

INTEF:INTIRE {DTE/DCE)

INTEINT188:CHAR_FORMAT:DATA _BITS
INTF:INT188:CHAR_FORMAT:PARITY
INTF:AINTI188:CHAR_FORMAT:STOP _BITS
INTT:ANTI88:DCERE
INTFINTI88:DCECTS
INTF:INTI88:INBAND FLOW
INTF:INTI188:RCV_CLK_SEL
INTF:AINTI88:SHINAL
INTE:ANTIRE:TIMING _MODE

INTHINT232 {DTE/DCE]

INTIEINT232:CHAR FORMAT:DATA_BITS
INTFINT232:CHAR_FORMAT:PARITY
INTF:INT232:CHAR_FORMAT:STOP_RITS
INTR:INT232:DCE:RI
INTFINT232:DCECTS

INTFINT232: INBAND_FLOW
INTFINT2I2:RCV._CLK_SEL

INTR:INT232: TIMING_MODE

SELECT

Queries

INTF:SELECT?
INTF:SELECT:ISU?

INTEAINTI88?

INTFINTI88:CHAR _FORMAT?
INTFANTI88:CHAR_FORMAT:DATA_BITS?
INTEANTISS:CHAR_FORMAT . PARITY?
INTFINTI88:CHAR _FORMAT:STOP_BITS?
INTEFANTI88:DCER]?

INTFINT RS DCLECTS?

INTE:INT{88: INBAND _FLOW?
INTFANTISRRCY_CLK_SEL?
INTFANTI88:SIGNALY

INTFANTISS: TIMING _MODE?

INTF:ANT2327

INTEANT232:CHAR FORMATY
INTEINT232:CHAR_FORMAT:DATA_BITS?
INTHINT232:CHAR_FORMAT:PARITY?
INTFINT232:CHAR _FORMAT:STOPR_BITS?
INTRINT232:DCERI?
INTFINT232:DCECTS?
INFEAINT232:INBAND_FLOW?
INTEINT232:RCY _CLK_SEL?
INTEINT232:TIMING _MODE?

Interface Selection

INTF:SELECT [INT232 | INT188 |
EXT1 ]| EXT2]

command/query

select the desired interface from either of the two internal intertaces, or the exiernal

interface(s) installed in the rear panel interface slot(s)

INTF:SELECT:ISU [1] 2| 3| 4],
[11213(4]

the first digit sclects an Interface Switching Unit (ISU) that can be connected to the

FIREBERD (up to four ISUs can be connected to one mainframe). The second digit
selects an intertace installed in one of the four interface slots in the ISU
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INTF:SELECT?

INTF:SELECT:ISU? [1 |23 4],

21314

requests identification of the currently selected interface, 1f an external interface
installed in the back panel is selected, the FIREBERD 4000 returns the name of the
inlerface. I an external interface installed in an ISU is selected, the FIREBERD
4000 returns the number of the [SU unit, the number of the slot, and the name of
the interface

requests identification of the interface installed in the indicated TSU (first #), and
the indicated slot within that ISU (second #)

Aninterface must be sefected prior to executing the interface-specific commands and queries.

Examples:
=INTF:SELECT INT232

>INTF.SELECT?
INT232

=INTF:SELECT EXT2

=INTF:SELECT?
IMGTO4

=INTE:SELECT:ISU? 2,4
EMPTY

=INTF:SELECT:ISU? 2,3
DSt FE

>INTF:SELECT:ISU 2,3

>INTF:SELECT?
ISU2.53.DS1_FE

INT232

sclects the FIREBERD internal R$-232 lmerface

requests identification of the current interface
the internal RS-232 Interface is currently selected

sefects the interface currently installed in the rear panel interface slot 2

requests identification of the current interface

the currently selected interface is the 2MG704; note that by virtue of the previous
command (INTF:SELECT EXT2), this must be the interface currently installed in

the rear panel interface slot 2

requests identilication ot the interface installed in [SU number 2, slot 4
slot 4 in ISU 2 has no interface installed

requests identification of the interface installed in 1SU number 2, slot 3
stot 3 in [SU 2 has the DS E/Fe Interface installed

sclects the interface installed in slot 3 of ISU 2

requests identification of the current interface
the currently selected interface is DS 1/Fe, instatled in slot 3 of ISU 2

Internal RS-232 Interface Control command/query

INTF:INT232 {DTE|DCE] emulate DTE or DCE
INTF:INT232:CHAR_FORMAT:
DATA BITS [5]6]7]8] sets the number of data bits (only applicable m asynchronous timing mode)
INTF:INT232:CHAR_FORMAT:
PARITY [EVEN|ODD|{NONE]

sets the parity {only applicable in asynchronous timing mode)

INTF:INT232:CHAR_FORMAT:
STOP BITS [1]1.5]2]

sets the number of stop bits (only applicable in asynchronous timing mode)
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INTF:INT232:DCE:RI [ON{OFF] control R1 signal
INTF;INT232:DCE:CTS [ON|OFF] control CTS signal

INTF:INT232:INBAND_FLOW
[OFF|ON] enables or disables in-band {low control

INTF:INT232:RCV_CLK_SEL [ST|TT] sets the timing reference to which the mainframe is synchronized: TT (Terminal
Timing) or ST (Send Timing), (only applicable with DCE emulation and

synchronous timing imode)

INTF:INT232: TIMING_MODE

[SYNCJASYNC] selects synchronous or asynchronous timing mode
INTF:INT2327? requests the current emulation
INTF:INT232:CHAR_FORMAT? requests the cusrent character format (data bils, parity, and stop bits)

iNTF:INT232:CHARWFORMAT:
DATA_BITS? requests current setting for data bits

INTF:INT232:CHAR_FORMAT:
PARITY? reqaests the current setting for parity

INTF:INT232:CHAR_FORMAT:

STOP_BITS? requests the current setting for stop bits

INTF:INT232:DCE:RI? requests current RI signal status

INTF:INT232:DCE:CTS? requests current CTS signal status

INTF:INT232:INBAND_ FLOW? requests the current setting for in-band flow

INTF:INT232:RCV_CLK_SEL? requests the current setting for the timing reference 1o which the mainframe is
synchronized

INTF:INT232:TIMING_MODE? requests the current timing mode

This series of commands and quertes enables remote control of the FIREBERD 4000 internat RS-232 nterface.,

For more information on the RS-232 Interface, refer 1o Section 2 of this manual.

Examples:

>INTF:INT232? requests the current emulation
DTE

>INTF:INT232 DCE enable DCE emulation
>INTF:INT232:DCE:RI? requests the current RI signal status
QI+

>INTE:INT232:DCE:RI ON turn the R] signal on
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INT188

Internal MIL188 Interface Control

INTF:INT188 [DTE[DCE]

INTF:INT188:CHAR_FORMAT:
DATA_BITS [5i6/7|8]

INTF:INT188:CHAR FORMAT:
PARITY [EVEN|ODD|NONE}

INTF:INT188:CHAR_FORMAT:
STOP_BITS [1]1.5/2]

INTF:INT188:DCE:RI [ON|OFF]
INTF:INT188:DCE:CTS [ON{OFF]

INTF:INT188:INBAND_FLOW
[OFF|ON]

INTF:INT188:RCV_CLK_SEL [ST|TT]

INTF:INT188:SIGNAL
[POSITIVEINEGATIVE]

INTF:INT188: TIMING_MODE
[SYNC|ASYNC]

INTF:INT188?
INTF:INT188:CHAR_FORMAT?

iNTF:INT188:CHAR_FORMAT:
DATA_BITS?

INTF:INT188:CHAR_FORMAT:
PARITY?

INTF:INT188:CHAR_FORMAT:
STOP_BITS?

INTF:INT188:DCE:RI?
INTF:INT188:DCE:CTS?
INTF:INT188:INBAND _FLOW?

INTF:INT188:RCV_CLK_SEL?

command/query

emulate DTE or DCE

sets the number of data bits (only applicable in asynchronous thming mode)

sets the parity (only applicable in asynchronous timing mode)

sets the number of stop bits (oaly applicable in asynchronous timing mode)
control R signal

control CTS signal

enables/disables in-band Hlow control
sets the timing reference to which the mainframe is synchronized: TT (Terminal

Timing) or 5T {Send Timing); (only applicable with DCE emufation and
synchronous fiming mode)

selects the polarity of the interface signaling controb leads (RST,CTS, DSR,RLSD,
DTR, and RI). POSITIVE means (hat ON corresponds 10 a positive value;
NEGATIVE ricans that ON corresponds to a negative value.

sclects synchronous or asynchronous timing mode

request current emutation

requests current character format (data bits, parity, and stop bits)

requests current setting for data bits

requests the current setting for parity

requests the current setting for stop bits
requests current RI signal status

requests current CTS signal status

requests the current setting For in hand flow

requests the current setting for the timing relerence to which the mainframe is
synchronized
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iNTF:INT188:SIGNAL? requests the polarity of the interface signaling control feads (RST, CTS, DSR,
RLSD, DTR, and RH

INTF:INT188:TIMING_MODE? requests the current timing mode

This series of commands and gueries enables remote control of the FIREBERD 4000 internal RS-188 Interface,

For more informatton on the RS-188 Interface, refer 1o Section 2 of this manual.

Examples:

>INTF:INT1887 requests the current enwilation
DT

>INTF:INT188 DCE enable DCT emulation
=>INTF:INT188:DCE:Ri? requests the current RY signal status
OFF

>INTF:INT188:DCE:RI ON turn the RI signal on
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PRINT COMMANDS

PRINT commands control the FIREBERD 4000 print capability, These commands can be used to obtain a hard copy of testresults
or a printout of the current FIREBERIY configuration,

The print commands and queries are:
Commands

PRINT:CLEAR

PRINT:CONTROLS

PRINT:DEVICE

PRINT:EVENT

PRINT:EVENT:ERROR
PRINT:EVENT- TIMED
PRINT:HISTOGRAM
PRINT:EVENT:HISTOGRAM FORMAT
PRANTEVENTHISTOGRAM:PERIOD
PRINT:EVENT:HISTOGRAMRESULT
PRINT:EVENT:HISTOGRAM:5AMPLLES
PRINT:EVENT;HISTOGRAM: VSCALLE
PRINT:MODE

PRINT:PRINTER

PRINT:RESULTS

PRINT:5TATUS

PRINT-TERM
PRINT:WIIDYTH

CLEAR

Queries

PRINT:CONTROLS?
PRINT:DEVICE?
PRINT:EVENT?
PRINT:EVENT:IRROR?
PRINT EVENT VMDY

PRINT:EVENT:HISTOGRAM: FORMAT?
PRINT EVENT:HISTOGRAM:PERIOD!
PRINT:EVENT:HISTOGRAM:RESULT?
PRINT:EVENT:HISTOGRAM:SAMPLES?
PRINT:EVENT:HISTOGRAM:VSCALKE?
PRINT:MODE?

PRINT:PRINTER?

PRINT:RESULTS?

PRINT:RESULTS: TYPE?
PRINT:STATUS?

PRINT:TERM?

PRINT-WIDTH?

Clears the Print Buffer

PRINT:CLEAR

command

clears the printer buffer of all data. This function can be used when the buffer becomes backed

up with old test results

Example:

>PRINT:CLEAR

clears the printer buffer. New data may continue to enter the buffer and be printed
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CONTROLS

Controls Printouts command/query

PRINT:CONTROLS? yequests a controls printout be sent to the currently selected remote control port. A controls
prind lists the current state of all FIREBERD 4000 mainframe controls. When applicable,
the state ol interface controls are also listed

PRINT:CONTROLS sends a controls printout to the currently selected printer port or device

This remote control command is alinost identical in function to the CONTROLS switch on the PRINTER control panel. However,
the front panet CONTROLS switch can onty send the listing 1o the printer, while the PRINT:CONTROLS? query can be used to
send the listing the computer or ferminal used for remote control,

Example:
>PRINT:CONTROLS? reqquests a CONTROLS printout be sent 1o the remote control device
a controls print ks sent 1o your lerminal or computer
=PRINT:CONTROLS provides a CONTROLS printout to the printer
DEVICE
Printer Device Selection command/query

PRINT:DEVICE [NONE[232|

488|REMOTE] select a printer output device. 232, 488, or REMOTE select a print devioe at an R5-232,
IEEE-488, or remote output, respectively. NONE indicates that none of the three printer
output devices are selected

PRINT:DEVICE? requests the current printer output selection

Note that a printer and an controller cannot share the same output (e.g., if the controller is assigned to IEEE-488, the printer must
be assigned 0 RS-232 or remote output). RS-232 reguires that a printer be connected to the built-in RS-232 [nterface on the rear
panel, or that the optional FIREBERD PR-45 lid printer be connected to the front panet PR-45 Printer Connector. 1EEE-4838
requires that a printer be connected to the optional IEEE-488 Interface on the rear panel.

REMOTE does not send output to an external primcr; instead, the data is stored in an internal buffer in the FIREBERD 4000. Note
(hat more than one printout can be stored in the buffer. Printouts can be retrieved from the buffer in first-in-first-out (FIFO) order
using the STATUS:PRINT? query. STATUS:PRINT? sends the retrieved printout to the controller.

This remote control command offers the same functionality as the Auxiliary function RC:PRINT: that is available on the SETUP
pane! when the FIREBERD is controlted from the front panel.
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Example:

>PRINT:DEVICE? requests the current printer output device selection

232

>PRINT:BEVICE NONE change the current printer output device selection to none

EVENT

Print Event Selection and Printing Control command/query

All the following commands and gueries are dedicated to print events. Print events determine when the FIREBERD 4000
automnatically generales a printout of results.

NOTE: In order for any of the PRINT:EVENT setlings below to be operational, the printer must be set to either AUX
or EVENT (i.c.,one of the following two commands must be issued: PRINT:PRINTER AUX or PRINT:PRINTER
EVENT).

PRINT:EVENT [ERROR|TIMED/{
HISTOGRAM] tells the FIREBER D the kind of event that triggers printing. Print when: (1) certain
specific errors occur; or (23 a designated amount of time has elapsed; or (3) a

sufficient number of data samples have been collected to generate a histogram

PRINT:EVENT? requests the current seiting of PRINT:EVENT (crror, timed, or histogram)

Commands pertaining o error print events:

PRINT:EVENT:ERROR (result),
[OFF{ON] sets the kinds of results that triggers printing when errors oceur, provided the
PRINT:EVENT ERROR command has been issued. Results can be:

BIT ERRS bit errors ERR-3ES bit errors minus SES

BLK ERRS  block erors FAS ERR frame alignmend signal errors
BPVS bipolar violations FRA ERR frame errors

CODE ERR code error PAT SLIP pattern stips

CRC ERR cyclic redundancy check errors

ON and OFF enable or disable the print error event activiey, Note that more than one kind of error event can be set to ON, and
trigger printing

PRINT:EVENT:ERROR? (result} requests the current print event status of any error (enabled or disabled). Resuits
that are enabled rrigger printing when an error occurs, provided the PRINT:EVENT
ERROR commaund has been issued

A
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Commands pertaining to tim rint events:

PRINT:EVENT:TIMED [“(hh:mm)”]

PRINT:EVENT:TIMED?

sets the amaunt of time thatelapses unti] printing, provided the PRINT:EVENT TIMED
command has been issued. Error events can be a timed interval that 1s specified in
units of hours and minutes. (Bh) can be any value from  (-99; (mm) can be any
vittue within the range 1-59.

requests the current timed print event setting

Commands pertaining to histogram print events:

Histograms offer a way o measure how a FIREBERD 4000 test result changes with time. For example, a histogram can be used
10y monitor hit errors that have accumutated in each hour over a 60-hour period. For more information on histograms-—including

histogram scales, samples, und periods—see Section 3 of this manual.

PRINT:EVENT:HISTOGRAM [1|2|3]}

PRINT:EVENT:HISTOGRAM:
FORMAT [GRAPH|LIST]

PRINT:EVENT:HISTOGRAM:PERIOD
[1MIN|15MIN[1THOUR|1DAY]

PRINT:EVENT:HISTOGRAM:RESULT
[1]2]31,IOFFi{result)]

PRINT:EVENT:HISTOGRAM:
SAMPLES [5-60]

PRINT:EVENT:HISTOGRAM:VSCALE:
[112|3].(scale)

PRINT:EVENT:HISTOGRAM:
FORMAT?

PRINT:EVENT:HISTOGRAM:
PERIOD?

sends a manual histogram to the printer. The most recent samples collected (up to
60) are used to create a printout. The FIREBERD can be instructed to generate
histograms  auwtomatically, at selected time intervals, using the
PRINT:EVENT:HISTOGRAM:SAMPLES and PRINT:EVENT:HISTOGRAM:PERIOD
commands

select & histogram format (either a graph or a table listing)

set the duration of a single sampling period.  This command, atong with the
PRINT:EVENT:HISTOGRAM:SAMPLES command, determines the time interval
between astomatic printouts. (Multiply the "number of samples” times “period per
sample’ to get the total tme interval between printings.}

select the result to be histogrammed and assign it a number (1-3). Anyof “1°,°27,
or *3" may be set (o OFF; histograms are only generated for the numbers with
results assigned to them. For example, BPVs can be assigned o 17, and FRMR
assigned to *3°, while *2” may be set to OFF. Histograms are only generated for
BPVs and FRMR

select the number of samples for automatic histograms (.., the nunmber of samples
thatare collected hefore aprintout is generated autormatically). Any number within
the range 5-6 can be specified

seleet the vertical seale for the histogram number specified. The (scale} can be any
ol the lollowing: 10,20, 50,100,200, 500, 1K, 2K, 5K, 10K, 20K, 50K, 100K, 200K,
500K, 1M, 2M, 5M, 10M, 20M, 50M, AUTO

requests the current histogram format

recuests the current sampling period




PRINT:EVENT:HISTOGRAM:RESULT?

[1]2{3] requests the curreat result to be histogrammed by number (1-3)

PRINT:EVENT:HISTOGRAM:
SAMPLES? requests the current number of samples tor automatic histograms

PRINT:EVENT:HISTOGRAM:VSCALE?

{11213} requests the current vertical scale for the histogram number specified (1-3)

The PRINT:EVENT:HISTOGRAM:RESULT command allows the sclection of up to 3 results by number (1-3). The (resalt) can
be set OFF or (o any of the following:

Table 4-13
Histogram Resulis

1SEC CRC one-second CRC errors FEBE S A far end bit crrored seconds
(Type A)
AVL SEC avaitable seconds FEBES B {ar end hit errored seconds
(Type B)
BIT ERRS hit errots FEBES C far end bit errored seconds
(Type C)
BLK ERRS biock errors FRA ERR frame error
BLOCKS block errors G EFS (.82 1 error-free seconds
BPV SEC bipolar violation scconds GERR SEC  (3.821 errored seconds
BPVs bipolar violations MFAS ERR  MEAS errors
CHARERR  asyachronous character errors PAR ERR parity errors
CODE ERR  code crror PAT LOSS  pattern synchronization loss
CPARERR  (-bil parity errors PAT SLIP paitern slip
CPES A C-bit errored seconds (type A) PATL. SEC  pattern toss seconds
CPESB C-bit errored seconds (lype B) REBE remote end block errors
CPESC C-bit errored seconds (type ) SES severely errored seconds
CRC ERR cyclic redundancy check ervor T16AIS S timeslot 16 ALS seconds
DEG_MIN degraded minutes UNA SEC unavailuble seconds
ERR-SES bit errors minus severcly errored
seconds
FAS_ERR framme alignment signal error
FEBE far end bit errors
Examples:
>PRINT:PRINTER EVENT enable printer output according to criteria defined in a PRINT:EVENT command.
(Note: PRINT:PRINTER AUX can be used in place of PRINT:PRINTER EVENT.
The command action is the same.)
>PRINT:EVENT? request the current print event
HISTOGRAM
>PRINT:EVENT ERROR set the print event to ERROR
>PRINT:EVENT:ERROR? BPVS requests the status of print events caused by bipolar violations
OFF hipolar violations currently do not generate print events

Y~
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>PRINT:EVENT:ERROR BPVS,0ON
>PRINT:EVENT TIMED

PRINTEVENT:TIMED?
00:15

>PRINT:EVENT:TIMED “01:30"

>PRINT:EVENT HISTOGRAM

>PRINT:EVENT:HISTOGRAM:
RESULT 1,BIT ERRS

>PRINT:EVENT:HISTOGRAM:PERIOD?
ISMIN

>PRINT:EVENT:HISTOGRAM:PERIOD 1DAY
>PRINT:EVENT HISTOGRAM:SAMPLES 5
>PRINT:EVENT:HISTOGRAM:VSCALE? 1
H00

>PRINT:EVENT:HISTOGRAM:

VSCALE 1,AUTO
>PRINT:EVENT:HISTOGRAM:

FORMAT GRAPH

>PRINT:EVENT:HISTOGRAM 1
HISTOGRAM GRAPH

enable printouts during the occurrence of BPVs
set the print event to TIMED

requests the current interval between timed print events
the interval is currently 15 minutes

set the interval between timed print events to 1.5 hours

set the print event so that HISTOGRAMS are generated

assignt bit errors as hislogram 1

requests the currerd histogram sampling period

the new histogram sampling period is 1 day

a new histogram is generated automatically after every five sampling
periods

requests the current vertical scale for histogram |

the new vertical scale is chosen automatically: the vertical axis is scaled
1o include the largest histogram sample

select a histogram graph

print histogram 1; this is 2 manual printout, since it is generated by direct
command rather than by the FIREBERD reading the selected number of
samples

MODE
Select Fast or Slow Print Mode command/query
PRINT:MODE [FAST|SLOW] set the printer mode. FAST enables printing as fast as the FIREBERD can print;

SLOW sets the print speed fo no more than 20 characters per second with an
additional one-half second delay at the end of cach printed line

PRINT:MODE? requests the current print mode

This remote control command functions the same as the MODE softkey that is available on the Auxiliary function PRINTER on

the FIREBERD front panel,
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Example:

>PRINT:MODE?
SLOW

requests the current print mode setting

>PRINT:MODE FAST

change the print mode to fast

PRINTER

Enable/Disable Printer Output command/query

PRINT:PRINTER [OFF | 15MIN |
1HOUR | ERROR | AUX | EVENT] enable or disable printer outpul, and set the trigger for the output
PRINT:PRINTER?

requests the current state of printer output, I either AUX or EVENT is currently
selected, the query returns EVENT

This remote control command provides the same function as the front panel Print Event switch:

OFF disables almost all print functions and clears the print buffer. When QFF is selected, no printouts are generaled except those
specifically requested by the PRINT:RESULTS or PRINT:CONTROLS commands. Automatic results printouts (error, timed, or
histogram) and status message printouts are both suppressed.,

15MIN and THOUR instruct the FIREBERD fo print test results every 15 minutes or every hour, respectively. The degree of detail
in the printed results ts determined by the PRINT:RESULTS:TYPE comumand. (To sel time intervals other than 15 minutes or
one houwr set PRINT:PRINTER to EVENT, and use the PRINT:EVENT ERROR command.)

ERRBOR enables the printing of test results when any of the following errors occur: biterrors, block errors, BPV errors, code errors,
frame errors, frame alignment signal ertors, CRC errors, or pattern slips. Printouts are generated every six hours. The degree of
detail in the printed results is determined by the PRINT:RESULTS: TYPE command. (To custom contred the set of error triggers,
set PRINT:PRINTER to EVENT and use the PRINT:EVENT ERROR command.)

AUX and EVENT both instruct the FIREBERD to print according to the custom criteria defined by the PRINT:EVENT command.

Example:
>PRINT:PRINTER? requests the current print mode setting
OFF

>PRINT:PRINTER 15MIN

enable printer output every 15 minutes

»>PRINT:PRINTER AUX enable printer output according to criteria defined in a PRINT:EVENT command.
{Note: PRINT:PRINTER EVENT could be used in place of PRINT:PRINTER AUX.
The command action is the same.}

>PRINT:EVENT TIMED sets the print event trigger to TIMED

>PRINT:EVENT:TIMED “00:17”

>PRINT:PRINTER?
EVENT

>PRINT:EVENT TIMED?
“00:177

sels the time interval for printing to |7 minuies

requests the current print mode setting
“LEVENT” is the reply whether the printer has been set by the user to EVENT or AUX

requests the current timed print event setting
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RESULTS

Results Printouts

PRINT:RESULTS?
PRINT:RESULTS

PRINT:RESULTS:TYPE [SUMMARY]|
STD|LONG]

PRINT:RESULTS:TYPE?

command/query

send a results printout to the selected RC device

send a resulls pridout to the currently selected printer

seleet a results printout format. SUMMARY prints an abbreviated list of key
results; STD (Standard)} and LONG prints progressively pring more comprehen-
sive test results. See Section 3 of this mannal for listings of the results printed for

cach format

requests the current resulls printout format

This series of cormmands and queries is dedicated to resuits printouts. A results print is a hard copy of the results accumulated
by the FIREBERD 4000, The RC device and the printer are determined by using the INTF:SELECT and PRINT:DEVICE

commands, respectively.

NOTE: When the printer is set to Remote (by PRINT:DEVICE REMOTE), the printout is sent to an internal remote
control buffer and is not sent {0 an external printer. The remote control butfer js accessed by sending
STATUS:PRINT? query. This causes the printout information to be sent to the RC device.

Lixample:
>PRINT:RESULTS TYPE LONG

=PRINT:RESULTS?

>PRINT:RESULTS

STATUS

select tong results printout

requests the long results printout be generated and sent to the RC device

a results print is sent to your terminal or computer

sends a long results printout to the printer

Status Printouts

PRINT:STATUS [OFF|ON}

PRINT:STATUS?

command/query

Linabling the status event (l.e., turning it ON} aflows status messages o be
generated when specific conditions occur. These conditions are: PATTERN
SYNC LOSS, PAT SYNC ACQUIRED, FRAME SYNC LOSS, DATA LOSS,
CLOCK LOSS, SIGNAL LOSS, and POWER UP

requests the current state of status printouts
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This remote controf command offers the same function as the Auxiliary function STATUS PRINT that is available by the SETUP
panel when the FIREBERD is controlted from the front pancl. Note that status printouts are only generated when the
PRINT:PRINTER command is in any of its “ON” conditions [15MIN, THOUR, ERROR, AUX, EVENT], (1.¢., the FIREBERD 4000

priat capability is enabled.)

Examgple:

>PRINT:STATUS? SYNC LOSS requests the current state of status prinfouts

ON the current state is enabled

>PRINT:STATUS OFF disahle status prints

TERM

Line Terminator command/query

PRINT:TERM [CRiLF|CRLF] set the line terminator sequence that is transmitted at the end of each printed line.
Valid line terminators are carriage return (CR), linefeed (LF), and carriage return/
linefeed pair (CRLF)

PRINT:TERM? requests the currently selected line terminator

This remote control command is ideatical in lunction 1o the TERM softkey thar is available by the Auxiliary function PRINTING
on the FIREBERD front panel.

Example:

>PRINT:-TERM LF set the line terminator to line feed

>PRINT:TERM? requests the current line terminator

LF

WIDTH

Printout Width command/query

PRINT:WIDTH [20]40|80] set the number of characters per line; 20,40, or 80 characters can be specilied. Note
that the width should be set for the line length of the printer or CRT being used

PRINT:WIDTH? requests the current printer width

This remote control command functions the same as the WIDTH softkey that is available on the Auxiliary function PRINTING
on the FIREBERD front panel.

Vo e
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Iixample:

>PRINT:WIDTH 40 set width to 40 characters
>PRINT:WIDTH? requests the carrent line width
40
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COMMANDS

REMOTE CONTROL COMMANDS

REMOTE CONTROL commands are used to set FIREBERID 4000 functions that are not grouped with other commands.

The REMOTE CONTROL commands and queries are:

Commands

LOCAL
LOCKOUT
RC MODE

Queries

EOCKEDY
RC MODE?

UNLOCK
LOCAL
Local Mode command
LOCAL returns the FIREBERD 4000 to local mode and makes the front pancl switches active, The

FIREBERD remains in focal mode until it receives a valid remote control command or query
from the controller

This command is not valid when using the IEEE-48% Interface. When the IFEE-488 Interface is used, the Go-To-Local (GTL)
bus-level command performs a similar function. See your controller documentation.

Example:

>LOCAL. enter local (front panel) mode

LOCKOUT

Front-Pane! Lockout (RS-232 Only) command

LOCKOUT tock out the front panel

UNLOCK enables the ENTER key on the FIREBERD 4000 MENU keypad. When pressed, the ENTER
key returns the FIREBERD o front panel control. This command does not directly enable all
front panel controls

LOCKED? requests the current front panel lock-out status. Displays the current status of this command ON

indicates the front panel is completely disabled; OFF indicates that the ENTER key can he
pressed to restore front panel operation
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The LOCKOUT commeand disables all FIREBERD 4004 front panel control so that it is not possible to affect a test from the front
pancl. Note that the ANALYSIS RESULTS panel can still be controlled by the user. ANALYSIES RESULTS allows a user
working at the site of the FIREBERD to directly monitor avaitable test results without modifying the test setup.

See the LOCAL command.

These commands are not valid when using the [IEEE-488 Interface. When the TEEE-488 Interface 1s used, the bus-level local-
fockout (1L1.O)Y command performs a similar function. See your controller documentation.

Example:

>LOCKOUT the front panel is disabled

>LOCKED? check the locked state
ON

>UNLOCK press the ENTER key on the front panel 1o restore front panel operation

RC MODE

Remote Controt Mode command/query

RC MODE [TERMINAL|COMPUTER]  place the FIREBERD in terminal or computer mode
RC MODE? requests the current remote control mode

When ysing the RS-232 Remote Control Interface, the RC_MODE command places the FIREBERD 4000 in cither terminal or
computer remote control mode, Computer mode is specitied when using a programmed controller; terminal mode is specified
when using a demb terminal.  In computer mode an executable program runs the FIREBERD by remote control; such an
arrangement is often used for automated monitoring of system performance. In terminal mode the FIREBERD prompts the user
for a command with an arrow { > ) on the terminal display. The user types in a FIREBERD command at the prompt, and the
MREBERD executes the comimand upon receiving a valid line terminator, and then issues another prompt.

Example:

>RC MODE? requests the remote control mode

TERMINAL

>RC MODE COMPUTER place the FIREBERD 4000 in computer mode

NOTE: When using the RS-232 Printer/Controller Interface, a CTRL-C (Control C) places the FIREBERD 40000 in the

terminal mode, as does the RC_MODE TERMINAL commuand.
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RESULT

The RESULT commands and queries are used to retrieve test resubts. In addition to the basic ability to query individual
measurements, it is also possible to capture all of the results that are available in @ single test,

The RESULTS commands and querics are:
Commands Queries

RESULT:CLEAR
RESULTE?
RESULT:DISPLAY HOLI> RESULT:DISPLAY HOLD?
RESULT:DISPLAY RESULT:DISPLAY?
RESULTHELD?
RESULT:HOLD
RESULT:RESTART

NOTE: For a listing of all possible result names, sce the discussion following the RESULT? query.

CLEAR

Clear Result command
RESULT:CLEAR clears all test result values without forcing the FIREBERID to resynchronize with the

circuil being tested. Comwnunication berween the FIREBERID and the test circuit
continue without interruption. Immediately after the command is issued the FIREBERD
resumes the accwmulation of result values

To completely restart a test (i.e., initialize communications, synchronize signals, perform all required handshaking, etc.), use the
RESULT:RESTART command.

Example:

>RESULT:CLEAR clear all test result vatues
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DISPLAY

Control Results Display command/query

RESULT:DISPLAY [1)2},(result name} show the specificd (result name} in the left or right results

disptay (I or 2, respectively) on the FIREBERD froat panel
RESULT:DISPLAY? [1]2] requests the name of the result currently shown in the left or right results display
on the FIREBERD front panel

For a listing of all possible result names see the discussion following the RESULT? query.

Example:

>RESULT:DISPLAY? 1
BIT ERRS

>RESULT:DISPLAY 1,BER

reguests the result in the left resubts display

display the curred BER in the left results display

A Tisting of all possible results that can be displayed on the front panel is shown in Table 4-14.

Table 4-14

Results Displayed on the Front Panel

Result Not-Ready Result
Command Values Description
GAVL_SEC “NOT READY” Percent Available Seconds
GG MIN SNOT READY” Percent Degraded Minutes
GEES “NOT READY” Percent of Hrror-Free Seconds
GeSES “NOT READY™ Pereent Severely Hrrored Seconds
+ LV DB “NOT READY™ Positive ELevel in Decibels
+ LVL. V “NOT READY™ Postlive Level in Volts
+ WNDR “NOT READY” Positive Wander
- LV DB CSNOT READY” Negative Leved in Decibels
S LVLV “NOT READY” Nepative Level in Volts
- WNDR “NOT READY™ Nepative Wander
18m_WNDR “NOT READY™ 15 Minute Wander
24h_ WNDR “NOT READY™ 24 Hour Wander
1SEC_CRC -4 One-Scecond CRC Errors

i -LOE+Q Average Bit Error Rate
AVG BLER -LOEA+O Average Block Error Rate
AV _BPVR ~1.OE-+( Average Bipolar Violation Rate
AVG_CER ~1.0E+() Average Code Error Ratio
AVG_CPER ~1.0E+(} Average C-bit Parity Lrror Rate
AVG CRC ~1LOE+0) Average CRC Errors
AVG FAS -1LOEA+() Average Frame Alignment Signal Error Rate
AVG_FEBE -1.0E+(} Average Far End Block Error Rate
AVG_FER -1.0EA+( Average Frame Error Rate
AVG_MFAS -1.0E+0 Average Maltiframe Alignment Signal Error Rate
AVG_PER ~1.0FH) Average Parity Error Rate




Table 4-14

Results Displayed on the Front Panel (Continued)

RESULT COMMANDS

Result Not-Ready Result
Command Values Description
AVG_REBE ~1LOE+0 Average Remate End Block Errors
AV SEC -1 Available Seconds
BER - OB+ Bt Error Rate
BER-SHS -1.0E+(} Bit Brror Rate Minus Severely Lrrored Seconds
BIT ERRS -1 Bit Errors
BIT_SLIP -1 Bit Slips
RLK_ERRS -1 Block Esrors
BLOCKS -1 Blocks
BPV_%EFS -1LOEAD Bipolar Violation Percent Error Free Seconds
BPV _RATE ~LOE+HD Bipolar Violation Rate
BPV_SEC -1 Bipolar Viotaton Seconds
BPVS -1 Bipolar Violations
CER OB+ Code Error Rate
CHAR_ERR -1 Asynchronous Character Hrroes
CODE_FRR | Code Errors
CPAR_ERR -1 ("-bit Parity Frrors
CPE. S A -1 C-bil Parity Errored Scconds (Type A)
CPE_S B -1 C-bil Parity tirrored Seconds (Type B)
CPE S C -1 C-bit Parity Frrored Seconds (Type ©)
CRC ERR -1 CRC Brrors
DAT RATE -1.00 Praza Rate
DATE “NOT READY™ Date
DEG_MIN -1 Degraded Minutes
DELAY “NOT READY™ Delay

ELAP_SEC
ERR-SES
ERR_SEC
FAS_ERR
FERE
FEBE_S A
FEBE_S_B
FEBE S C
FRA_ERR
G_%EFS
G_EFS
GEN_FREQ
GERR_SEC
INTERFACE
LVL DBM
MAX_ZERO
MFAS_ERR
PAR_ERR
PAT_LOSS
PAT SLIP
PATL_SEC
PP_LVL_V
PP_WNDR
R_LVL DB
R LVL V
RCV_BOM
RCV_BYTE
ROV_CODE

-1
-1
-1
“NOT READY™
-1
“NOT READY™
-
“NOT READY™
“NOT READY”

-1
-1
-1
-1
-1

-1

“NOT READY™
“NOT READY™
-1.00

-1.00

NOT READY™
“NOT READY™
YNOT READY”

Elapsed Seconds

Errors Minus Severely Errored Secongds
Errored Seconds

Frame Aligmnent Signal Errors

Far End Block Errors

Far End Block Brroved Scconds (Type A)
Far End Block Errored Seconds (Type B)
Far End Block Errored Seconds (Type U}
Frame Errors

(.821 Percent Error Free Seconds

G821 Lrror Free Seconds

Generator Clock Frequency

(5.821 Frrored Seconds

Iterface Label

Power Level ol All-Ones Signal in dBm
Maximum Consecutive Z.eros
Muliframe Alignment Signal Word Errors
Parity Brrors

Paticrn Syne Loss Count

Pattern Slips

Pattern Sync Loss Sceonds

Peak-1o-Peak Level in Volts
Peak-1o-Peak Wander

Receiver Signal Level in Decibels
Receiver Signal Level in Volts

Received Bit-Oriented Message

Receive Byte

Receive Code
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Table 4-14
Resulis Displayed on the Front Panel (Continued)

Result Not-Ready Result
Command Values Description
ROV _TAS “NOT READY” Received Frame Alignment Signat Word
ROV _FEAC SNOT READY” Recerved FEAC Code
RCV_FREQ SNOTF READY™ Recetver Clock Frequency
ROV MEPAS “NOF READY™ Received Muliiframe Alignment Signal Word
RCY_NFAS PNOT READY™ Received Not Frame Alignment Signal Word
REBE -1 Remote ind Block Errors
RX _ABCD “NOT READY™ BSOABCD Signal
RX X1 X2 “NOT READY™ Reeeived X Bits
SELE _LOOP “NOT READY™ Self Loop
SES -4 Severely {irrored Seconds
SMPX CHIR “NOT READY™ Simplex Current
TIOAIS S -1 Timeslot 16 AIS Seconds
TEST SEC -1 Test Seconds
TIME “NOT READY™ Time
TIME_DATE “NOT READY™ Time and Date
LINA SEC -1 Einavailable Seconds
DISPLAY:HOLD
Control Display Hold command/query

RESULT:DISPLAY:HOLD [ON|OFF]  tumdisplay hold ON or OFF. ON enables display hold; OFF turns display hold off
RESULT:DISPLAY:HOLD? requests the current state of the display hold activity

When DISPLAY:HOLD is sct to ON, the FIREBERD front panel displays the values for analysis results that were in effect when
the command was tssued. The test in progress continues and updated results are tabulated internally, but are not disptayed on the
front panel. When DISPLAY:HOLD is returned 1o the OFF condition (which is the defaaht), the two front panel results displays
are again updated in real-time.

This command is identical in function to the DISPLAY HOLD switch, located on the FIREBERD front panel.

NOTE: This command is nof used to capture the current testresults for reading at the remote terminal. To caplure results
in the RESULTS HOLD buffer use the RESULT:HOLD command foliowed by the RESULT:HELD? query.

Example:

>RESULT:DISPLAY:HOLD? requests the current setting
OFF

>RESULT:DISPLAY:HOLD ON enable display hold
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HELD

Read Held Results query
RESULT:HELD? {result name) read the results that are held in the remote control RESULTS HOLD buffer

The storing of test results is invoked by the RESULT:HOLD command. Thus, the RESULT:HOLD comumand must be issued af

feast once before the RESULT:HELD? qucry is meaningfuf.

Example:

>RESULT:HOLD store all test results in the RESULTS HOLD buffer

>RESULT:HELD? BIT ERRS read the number of bit errors that were coued when the

257 RESULT:HOLD command was specified

>~RESULT? BIT ERRS show the current bit error count, which has increased since the

296 result hold command was issued

>RESULT:HELD? BIT ERRS the number of bit errors stored in the RESULTS HOLD

257 bufter is unchanged

>RESULT:HELD? BER-SES the displayed value for bit-error-rate-minus-severely-errored-seconds (BER-SES)

2.085H-3 was recorded at the same mstant in time that the vidue 257 was recorded for bit
crrors. Al results acquired by the RESULT:HELD? query were recorded at the
samae moinent

HOLD

Result Hold comimand

RESULT:HOLD writes the current test results in the RESULTS HOLD buffer

This atlows the user to read test results current at one point in time, without their values changing. (See also: RESULT:HELD.)

Example:

>RESULT:HOLD store all test results in the remete control RESULTS HOLD buffer
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RESTART

Test Restart command
RESULT:RESTART restart a (est

The RESULT:RESTART command clears all test resolts and alarms, forees the receiver 1o resynchronize to the incoming data
padtern (i.c., re-establish pattern, frame, and/or clock synchronization), and starts a new test.

This commund is identical in function to the RESTART switch located on the FIREBERD front panel,

Fxample:

>RESULT:RESTART TeSTaIT A test

RESULT

Result Value query
RESULT? {result name) request the current value of the specified result

The RESULT query returns the current value of the specified (result name). AH result names are identical to front panel result
names, except underscores are used 1n place of spaces {¢.g., BIT ERRS on the front panel becomes BIT_ERRS for remote control
purposes). Al possible results are listed in Table 4-15.

Fxample:

>RESULT? BIT ERRS requests the current valtue of bit errors

-1 the returned value indicates the FIREBERD is not ready 10 report this statistic
>RESULT? BIT ERRS requests the current value of bit errors

2 two bit errors have occwrred up to the time the query was issued

>RESULT? AVG_BER reguests the current vatue of average bit errors

3.8-06

NOTE some results are only applicable with certain interfaces andfor certain test set-ups (e.p., only with SYNC oronly

with ASYNC). If the requested result is not applicable in the current test mode, no response is generated and
an error ocewrs. If the resultis applicable but “not ready,” a special value is returned, as shown in Table 4-15.

AR




Table 4-15

FIREBERD 4000 Resulis (by category)

RESULT COMMANDS

Category Result Not-Ready Result
Command Values Description
ERROR
AV(G_BER -1LOE+Q Average Bit Ereor Rate
AVG_ BLER SLOE+O Average Block Error Rafe
BER -1LOFA+(} Bit Error Rate
BIT_ERRS -1 B3it Errors
BI.K_ERRS i Block Errors
BLOCKS -1 Blocks
CHAR_ERR -1 Asynchronous Character Frrors
PAT 1.OSS -1 Pattern Syne Loss Count
PAT SLIP -t Pattern Slips

INTERFACE (only applicable wit

ISEC_CRC
AV(i_BPVR
AVG CER
AVG_CPER
AVG_CRC
AVG_FAS
AVG_FEBE
AVG_FER
AV(_MFAS
AVG._PER
AVG_REBE
BIT_SLIP
BPV_RATE
BPVS
BPV_SEC
CER
CODE_ERR
CPAR_ERR

CRC_ERR
FAS_ERR
FEBE

FRA_ERR
MAX_ZERO
MFAS_ERR
PAR_ERR
R_LVL DB
R LVL V
RCV_BOM
RCV_BYTE
RCY_CODE
RCV _FAS
RCV_FEAC
RCV_MFAS
RCV_NFAS
REBE
RX_ABCD
RX_X1_X2
SMPX_CUR
TIGAIS S

h selected interfaces)

-1

~1LOE+0
-LOE+O
-1LOE+D
-1LOE+0
-1LOED

-] O
-LOE+O

-1 OE+0
-1LOE+0
-LOE+O

-1

-LLOE+D

-1

-1

-1.0FE+0

-1

-1

-1

-1

-1

-1

-1

-1

-1

-1.00

-1.00

“NOT READY”
“NOT READY™
“NOT READY™
“NOT READY”
“NOT READY”
“NOT READY”
NOT READY™
-1

“NOT READY™
“NOT READY”
UNOT READY™
-1

One-Second CRC Errors

Average Bipolar Viotation Ralte

Average Code Error Ratio

Average C-bit Parity Error Rate

Average CRC Errors

Average Frame Alignment Signal Ervor Rate
Average Far End Block Error Rate

Average Frame Error Rate

Average Multiframe Alignment Signat Ereror Rate
Average Parity Hrror Rate

Average Remote End Block Errors

Bit Slips

Bipelar Violation Rate

Bipolar Viokations

Bipolar Violalion Scconds

Code Error Rate

Code Esrors

C-bit Parity Errors

CRC Errors

Frame Atignment Signal Errors

Far End Block Errors

Frame Errots

Maximum Conseculive Zeros

Multiframe Alignment Signal Word Brrors
Parity Erroes

Receiver Signal Level in Decibels

Receiver Signal Level in Volts

Received Bit-Oricnted Message

Receive Byte

Receive Code

Received Frame Alignmenl Signal Word
Received FEAC Code

Recetved Multiframe Alignment Signal Word
Recetved Not Frame Alignment Signal Word
Remate End Block Errors

13S0 ABCD Signal

Received X Bits

Simplex Current

Timestol 16 AIS Seconds
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Table 4-15
FIREBERD 4000 Results (by category) (Continued)

Category

Resuit
Command

Not-Ready
Values

Result
Description

PERFORMA

TIME & SIGNAL

TolFS

+ LVE, DB
+ VLV
WNDR

- LVL DB
S LVLLY

- WNDR
I5M_WNDR
24H_WNDR
BPV_%EFS
CPE_S_
CPE_S_ B
CPE_S_C
DAT_RATE
DATE
DELAY
ELAP _SEC
ERKE_SEC
FEBE S A
FEBE 5 B
FEBE_S_
GEN_FREQ
LVL_DBM
PATL_SEC
PP_LVL_V
PP WNDR
RCV FREQ
TEST SEC
TIME

NCE

YAV, _SEC
GoDEG_MIN
%SES
AVL_SEC
BER-SES
DEG_MIN
FERR-SES
G_%EFS
G_EFS
GERR_SEC
SES
UNA_SEC

“NOT READY™
“NOT READY™
“NOT READY™”
“NOT READY™
CNOT READY?”
“NOT READY”
SNOT READY™
“NOT READY™
“NOT READY™
-1.0E+0

-1

-1

-1

-1.00

“NOT READY™
“NOT READY™
-1

-1

-1

-1

-1

“NOT READY™
“NOT READY™
-1

“NOT READY”
“NOT READY”
“NOT READY™
-1

“NOT READY™

“NOT READY”
“NOT READY™
“NOT READY™
-1

-1.OE+0

-1

-1

“NOT READY”
-1

-1

-1

-1

Percent of Frrer-Free Seconds

Positive Level in Pecibels

Positive Level in Volts

Positive Wander

Negative Level in Decibels

Negative Level in Volts

Negative Wander

IS5 Minute Wander

24 Hour Wander

Bipolar Violation Percent Error Free Seconds
C-bit Parity Errored Seconds (Type A)
C-bit Parity Errored Scconds (Type B)
C-bit Parity Errored Sceonds (Type C)
Drata Rate

Date

Delay

Elapsed Seconds

Errored Seconds

Far End Block Errored Seconds (Type A)
Far End Block Errored Seconds {Type B)
Far End Block Errored Scconds {Type C)
Generator Clock Frequency

Power Level of AH-Ones Signai in dBm
Pattern Sync Loss Seconds

Peak-to-Peak Level in Volts
Peak-to-Peak Wander

Receiver Clock Frequency

Test Seconds

Time

Percent Available Seconds

Percent Degraded Minutes

Percent Severely Lrrored Seconds
Available Seconds

Bit Error Rate Minus Severely Frrored Seconds
Degraded Minutes

Frrors Minus Severely Errored Seconds
(:.821 Percent Error Free Seconds
G821 Error Free Seconds

G821 Errored Seconds

Severely Errored Seconds

Lnavailable Seconds
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STATUS COMMANDS

The STATUS commands and queries are used to set and read 1he status reporting registers, queues, and buffers. For addi-
tional information see Status Registers, found later in this section,

The STATUS commands and queries are:

comimand

STATUS:CLEAR ERR

STATUS:CLEAR PRINT

STATUS:INTF HIST EN

STATUS:ANTF LOSS EN

STATUS:LINE HIST EN

STATUS:LINE LOSS_ EN

query
STATUS:ERROR?

STATUSINTE?
STATUS:INTE HIST?
STATUS:INTE HIST EN?
STATUS:INTE LOSS?
STATUSINTE LOSS EN?
STATUS:LINE?
STATUS:LINE HIST?
STATUS:LINE HIST EN?
STATUS:LINE 1LOSS?
STATUS:LINE LOSS EN?
STATUS:PRINT?

Figure 4-4 shows an abbreviated view of the registers, buffers, and queues in the FIREBERD 4000. Note that only the unshaded
registers and buffers can be read from or written (o using the STATUS commands. Shaded registers and buffers are addressed
by other means (usually IEEE 488.2 common queries or commands, such as *YESR?, *STB?, *SRE, cte.). The contents of the Error
Buffer and Remote Controf Print Queue can be read using STATUS commands; however, it is necessary to read the Status Byte

Register (using the *STB? query) to determine i printonts or error messiges are present.

CLEAR ERR

Clear Error Buffer

STATUS:CLEAR ERR

Example:

>STATUS:ERROR?

“ERROR(107): Unrecognized command.

>STATUS:CLEAR ERR

>STATUS:ERROR?

“No Errors.”

clear the error message buffer

requests the latest error message

"

clear the error message

I’CL]UCS{S the most recent error nessage

command
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INTERFACE STATUS LINE SUMMARY
REGISTER GRGUP REGISTER GROUP
(TTTTTTL] NENEEEEE

NENRRNNN ENNERRAN
|IE§I! !fli
111

LILETTTT

EVENT STATUS Remote Control
REGISTER GROUP PRINT QUEUE

ERROR BUFFER )

STATUS BYTE
REGISTER

SERVICE REQUEST
ENABLE REGISTER

Figure 4-4
Registers and Buffers Addressable by STATUS Commands
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CLEAR PRINT

Clear Print Buffer command

STATUS:CLEAR PRINT clear remote conlrol print buffer

If privdouts are sent foan external printer, or if there 1s no print device (PRINT:DEVICE NONE), then the remote control print buffer
is Always empty. The RC print buffer contains data only if:

. The PRINT.DEVICE REMOTE command has been issued (this command instructs the FIREBERT to send all printouts
o its internal RC print buffer); and

2. Either an automatic or manual print has been generated.

Example:
>STATUS:CLEAR PRINT clear the RC print queue
»>STATUS:PRINT? return the next printout in the remote control buffer

“ERROR(219): Primt buffer is empty.”

ERROR
Error Buffer query
STATUS:ERROR? refurn the most recent error message from the error buffer

A complele List of errors messages is located Later in this section. [fno errors are present in the error buffer, the message No Error
is returned. The response is an error message cnclosed in double quotes.

NOTES: I, The error message buffer holds only one message. If a message is in the buffer and 2 new message comes in,
the old message is overwritten, Thercfore, itis not possible to retrieve a series of error messages by repeatedly
issuing the STATUS:ERROR? query.

2. Interminal mode the FIREBERD automatically transmits error messages when an execution or command error
oceurs,  In non-interactive computer mode, however, the FIREBERD does not automatically send error
messages. The Status Byte Register can be polled (o determine if an error message is present, or the MSS
interrupt can be used to automatically signal that an evror has occurred.  Either way, however, the
STATUS:ERROR? query must be issued to specifically request the error message, if any. See Subsections 1
and 5 of this section for more information on status registers and the MSS interrupt.

Example:

>ASDF ASDE is an unrecognized command
“ERROR(107): Unrecognized command.”

>STATUS:ERROR? return the most recent error message
“ERROR(107): Unrecognized command.™
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INTF

Interface Status Register query

STATUS:INTF? requests the current value of the Interface Status Register

This register provides the status of various DTE/DCE signaling leads. A 1 in any bit position indicates that the corresponding
signaling fead iy active. When read, the value reterned is the total weight of the bits that are set high., Table 4-16 describes the
standard bit settings for this status register, along with their corresponding weight values. This status register is also described
in Subscction 5 of this section.

NOTE: The Interface Status Register Group reports on conditions that depend on the currently selected interface.
Different interfaces may have different status conditions. The bit seftings showa in Tables 4-16 through 4-20
are representations only for the FIREBERD internal interfaces.

Table 4-16
Interface Status Register

Bit | Weight Name Meaning

7 123 Not used. Always set 1o zero.

6 (il Not used. Always set Lo zero.

5 a2 DSR/DTR Set o one when the DSR (DCE emulation) or IXTR (DTE emulation) signaling switch is set to ON.
4 16 RLSD/RTS Set to one when the RLSD (DCE emuiation) or RTS (IDTE cmubation) signaling switch is set o ON.
3 3 RLAM Sct teeone when the RL(DCE enmulation) or TM (DTE  emulation) is set high,

2 4 LL/CTS Set to one when the LL (DCE emulation) or CTS (DTE  emulation) is set high,

| 2 IXTRAISR Set o one when the DTR (DCE emolation) or DSR (DTE emulation) is set high.

0 | RTS/RLSD Set to ene when the RTS (DCE emuiation) or RLSD (DTE emulation) is set high.

INTERFACE STATUS
REGISTER GROUP

cOmTER i i
* + * ** * INTERFACE HISTORY * + + ** * INTERFACE LOSS

ENABLE REGISTER {of ENABLE REGISTER

INTERFACE STATUS
REGISTER

Figure 4-5
The Interface Status Register Group
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xample:

>STATUS:ANTF? read Interface Status Register

10} assuming the FIREBERD 1s emualating a DCE, the vatue of 10 indicates that the DTR and RL
signaling leads are sef high

INTF_HIST

Interface History Register query

STATUS:INTF HIST? requests the current value of the Juterface History Register

This register provides a history of DTE/DCE signaling leads that have switched from OFF to ON since this register was last read.
When read, the value returned is the total weight of the bits set high (i.e., 1) at the ime the byte is read. Reading the register resets
all bits to zero. Table 4- 17 contains information on each bit and bit weight. The Interface History Register is one of five registers
in the Interface Status Group. See Subsection 5 of this section for further information, and also Figure 4-3.

NOTE: Bits that arc set to ON or OFF correspond to outgoing leads. These can be configured ON or OFF by the user
by means of the appropriate CONFIG command. Bits that are set to high or low correspond to incoming leads.
The user can determine how the FIREBER D responds to incoming leads by using the AUX:OQUTBAND FLOW

command.
Table 4-17
Interface History Reqister
Bit | Weight Name Meaning
7 128 Not used. Always set 1o zero.
6 64 — Not used. Always sel Lo zero.
5 32 DSR/DTR Set o one when the DSR (DCE emulation) or DTR (DTE  emulation) signaling switch is set from OFF
10 ON,
4 16 RLSIYRTS Selto one when the RLSD (DCE einulation) or RTS (DTE emulation) signaling switch is set from OFF
to ON.
3 8 RL/TM Set 1o one when the RL {DCE cmulation) or TM (DTE  emulation) transitions from low to high.
2 4 LL/CTS Set o one when the LL (DCE emulation) or CTS (DTE  emulation) transitions from low to high.
I 2 IDYFR/DSR Set to one when the DTR (DCE emuiation} or DSR (DTE  emulation) transitions from low to high.
0 1 RTS/RLSD Set to one when the RFS (DCE emutation) or RLSE (DTH emulation) transitions from low to high.
Example:
»>STATUS:INTF HIST? read [nterface History Register
5 assurning the FIREBERD is emulating a DCE, the value of 5 indicates that the RTS and LL

signaling leads are set from low to high
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INTF HIST EN

Set Enable Mask command/query

STATUS:INTF_HIST EN (mask) set the Taterface History Enable Register

STATUS:INTF HIST EN? return the vatue of the Interface History Enable Register

The Interface History Enable Register determines how the Interface Event Bit (IEB) of the Statuys Byte Register is set. The
Interface Event Bitis set when corresponding bits in the Interface History Register and the Interface History Enable Register are
setto 1.

The Interface History Enable Register contains a mask value tor the bits to be enabled in the Interface History Register. Table
4- 18 describes the Interface Fhstory Enable Status Register. The Interface History Enable Register is one of five registers in the
Inter{face Status Group, See Subsection 5 of this scetion for further information, and also Figure 4-5.

Tabie 4-18
Interface History Enable Status Register

Bit | Weight Name Meaning

7 128 Not used. Always sel to zero.

s} ¢l - Not used. Always set to zero.

s 32 DSR/TR Settoene whenthe DSR (DCEemulation) or DTR (DTE eriulation} signuling switch is set to from OFF
(o ON.

4 16 RLSIY/RTS Set to one when the RLSD (DCE emulation) or RTS {DTE emulation) signating switch is set to from
OFF to ON.

3 8 RL/TM Set to one when the RL (DCE emulation) or TM (DTE  emulation) transitions from Jow to high.

2 4 LL/CTS Setf to one when the L1 {DCH emulation) or CTS (DTE - enulation) transitions from low to high.

| 2 DTR/SR Set to one when the DTR (DCE emulation) or DSR (DTE emulation) transitions from low 1o high,

0 1 RTS/RLSD Set o one when the RTS (DCE emulation) or RLSD (DTE enelation) transitions from low to high.

Example:

>STATUS:INTF HISTEN 7 assuming the FIREBERD is emulating a DTE, the valoe of 7 enables the CTS, DSR,
and RLSD signaling leads (4 + 2 + 1) 1o set the Interface Enable Bit of the Status Byte
Register

>STATUS:INTF HIST EN? read the Interface History Enable Register

7 the Interface Enable Bit is set if the CTS, DSR, or RLSD bits are set in the Interface

History Register
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INTF LOSS

Read Interface Loss Register query

STATUS:INTF LOSS? requests the current vadue of the Interface Loss Register

"This register provides a history of signaling leads that have switched from ON to OFF. A bitis set tf this event has occurred since
this register was last read. Table 4-19 describes the Interface Lost Register. The Interlace Loss Register is onc of five registers
in the Interface Status Group. See Subsection 3 of this section for further information, and also Figure 4-35,

NOTES: Bits that are set to ON or OFF correspond to outgoing leads. These can be configured by the user by means of
the appropriate CONFIG command. Bits that are set to high or low correspond to incoming leads. The user
can determine how the FIREBERD responds to incoming leads by using the AUX:OUTBAND_FLOW

command.
Table 4-19
Interface Loss Siatus Regisier
Bit | Weight Name Meaning
7 128 — Not used. Always set Lo zero.
7 128§ — Not used. Always set to zero.
6 64 — Not used. Always set (o zero.
3 32 DSR/AYTR Set 1o one when the DSR {DCE emulation) or DTR {DTE emulation) signaling switch is set to trom
ON (0 OFF.
4 t6 RLSD/MARTS Set 10 one when the RLSD (DCE emulation) or RTS {DTE emulation) signaling switch is set to from
ON 10 OFF,
3 8 RL/TM Set to one when the RL (DCE emudation) or TM (DTE  emulation} transitions from high 1o low.
2 4 LL/CTS Set to one when the LL (DCE emulation) or CTS (DTE  emulation) transitions from high o low.
| 2 DTR/DSR Set to one when the DTR (DCE emulation) or DSR (DTE  emulation) transitions from high to low.
{1 t RTS/RLSD Set o one whea the RTS (DCE emulation) or RLSD (DTE emulation) transitions from high to low.
Example:
>STATUS:INTF LOSS? read Interface Loss Register
20 assuming the FIREBERD is emulating a DTE, the value of 20 (16 + 4) indicates that the RTS

and CTS signaling leads were switched from on to off and lugh 1o low, respectively, since
this register was last read
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INTF LOSS EN

Set Enable Mask command/query
STATUS:INTF_LOSS EN (mask) set the Interface Loss Enable Register

STATUS:INTF LOSS EN? return the value of the Interface Loss Enable Register

The [terface Loss Enable Register determines how the Interfuce Event Bit (1IEB) ol the Status Byte Register is set. The Interface
Sumumary Bit is sel when corresponding bits ia the Interface History Register and the Interface History Enable Register are sct.

The Interface Loss Enable Register contains a mask valkue for the bits to be enabled in the Interface Loss Register, Table 4-20
describes the Interface Loss Enable Register. The Tnterface Loss Enable Register is one of five registers in the Interface Status
Group. Sce Subsection 5 of this section for further information, and also Figure 4-5.

Table 4-20
Interface Loss Enable Register

Bit | Weight Name ' Meaning
7 128 - Mot used. Always set 10 zero.
7 128 — Not used. Always set 1o zero.
6 6 e Not used. Always set (o Zero.
3 32 DSR/DTR Setio one when the DSR (DCE emuldation) or DTR (DTE emalation) signaling switch is set from ON
10 OFF,
4 16 RLSD/RTS Set w one when the RLSD (DCE emulation} or RTS (DTE emulation) signaling switch s set 1o from
ON to QFF.
3 b R1/TM Set to one when the RL (ICE emulation) or TM (DTE  emulation) transdions from high to low.
2 4 EL/CTS Set 1o one when the L1 (DCE emulation) or CTS (DTE  emulation) trunsitions from high to low,
i 2 IXTR/DSKR Set o one when the DTR (DCE emulation) or DSR (DTE  emulation) transitions from high to low.
0 I RTS/RLSD Set to ane when the RTS (DCE emulation) or RLSD (DTE emulation} transitions from high to fow.
Example:
>STATUS:INTF LOSSEN7 assuming the FIREBERD is emulating a DTE, the value of 7 enables the CTS, DSR,
and RLSD signaling leads to set the Interface Summary Bit (4 + 2+ 1)
>STATUS:INTF_LOSS EN? read the Interface Loss Enable Register
7 the Interface Summary Bitis set if the C'TS, DSR, or RLSD bits are setin the Interface

Loss Register
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Line Status Register

STATUS:LINE?

reqquests the current value of the Line Status Register

query

This register provides the current state of various signal indicators. When read, the value returned is the total weight of the bits
thatare high {i.e., set to 1) atthe time the byte is read. Table4-21 describes cach bitin the Line Status Register and its corresponding

weight value.

section for further informatton on the Line Summary Register Group, and also Figure 4-6.

Table 4-21
Line Status Register

The Line Status Register is one of five registers in the Line Summary Register Group, See Subsection 5 of this

Bit Weight Name Meaning
7 128 Not used. Always set to zero.
6 64 — Not ysed, Always set Lo zero,
5 K Not used. Always set o zero.
4 & ROV DATA INV Set to one when inverted data is received,
3 8 GEN CLK PRES Set to one when generated clock is present.
2 4 PATTERN SYNC Set to one when pattern syne is achieved.
| 2 FRAME SYNC Set to one when (rame syne is achieved.
0 1 SIGNAL PRESENT Set to one when signal activity is detected at the input.

LINE SUMMARY REGISTER GROUP

LINE STATUS

Reports on DATA INVERSION, REGISTER
GEN GLK PRESENCE, PATTERN SYNC,
FRAME SYNC, SIGNAL PRESENCE
LINE HISTORY LINE LOSS
unn,,:xx REGISTER ﬂﬂﬂﬂ,,,, REGISTER
** * LINE HISTORY LINE LOSS
[ofofo] | | ENABLE REGISTER [oToloTo] T T. 1] EnaABLE REGISTER
Figure 4-6

The Line Summary Register Group
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Example:

>STATUS:LINE? read line staius register

21 the value of 21 indicates that the FIREBERD 4000 is receiving inverted data, is in pattern
sync, and detects signal presence 21 =16+4+ 1)

LINE HIST

Line History Status Register query

STATUS:LINE HIST? requests the value of the Line History Register

This register provides o history of signal indicators that have switched from off to on since this register was last read. When read,
the value returned is the total weight of the bits that are high (i.e., set to 1). Reading the register resets all bits to zero. Table
4-22 contams information on each bitand bit weight in the Line History Status Register. The Line History Register is one of five
registers in the Line Summary Register Group. See Subsection 5 of this section for further information on the Line Summary
Register Group, and also Figure 4-6.

Table 4-22
l.ine History Status Register

Bit Weight Name Meaning

7 128 e Not used. Always set to zero.

¢ 04 Netused. Always set to zero.

5 a2 - Net used. Always set to zero.

4 16 ROV DATA INV Set 10 one when inverted data is received.

3 8 GEN CLK PRES Set to one when generated clock iy present.

2 4 PATTERN SYNC Set to one when pattern syne is achicved.

I 2 FRAME SYNC Set to one when frame sync is achieved.

0 ! SIGNAL PRESENT Set to one when signal activity is detected at the input.
Example:
>STATUS:LINE HIST? read the line history register
29 the value 29 indicates that the FIREBERD received inverted data, detected generator clock

presence, achieved patiern syne, and detected signal presence since this register was last read
(P9=10+8+4+1)
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LINE HiST EN

Set Enable Mask command/query
STATUS: LINE HIST_EN (mask) set the Line History Enable Register

STATUS: LINE HIST EN? return the vajue of the Line History Enable Register

The Line History Enable Register determines how the Line Enable Bit (LEB) of the Status Byte Register is set. The Line Enable
Bit is set when corresponding bits in the Line History Register and the Line History Enable Register are sel.

The Line History Enable Register contains amask value for the bits to be enabled in the Line History Register. Table4-23 describes
the Line History Enable Register. The Line History Enable Register is one of five registers in the Line Summary Register Group,
See Subsection 5 of this section for further information on the Line Summary Register Group, and also Figure 4-6.

Table 4-23
Line History Enable Register

Bit Weight Name Meaning
7 128 . Not used. Always set 1o zero.
6 64 Not used. Always set 1o zero.
5 32 — Not used. Always sef to zero,
4 16 RCYV DATA INV Set to one when inverted data is received.
3 8 JEN CLK PRES Sel to one when generated clock is present.
2 4 PATTERN SYNC Set to one when paftern sync is achieved.
I 2 FRAME SYNC Set to one when frame sync is achieved.
0 1 SIGNAIL PRESENT Set 1o one when signal activity 18 detected at the input.
Example;
>STATUS:LINE HISTEN 6 the valug of 6 enables patlern sync and [rame sync o set the Line Enable Bit
(4+2)
>STATUS:LINE HIST EN? read Line History Enable Register
o the Line Enable Bit is set il the pattern syne or frame sync bits are set in the Line

History Register
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LINE LOSS

Read Line L.oss Register query

STATUS:LINE LOSS? requests the current value of the Line Loss Register

This register provides a history of signal loss, synchronization loss, and generated clock boss. A bitis setif any of these events
have oceurred sinee the register was last read. Table 4-24 describes the Line Loss Status Register, 'The Line Loss Registeris one
of Tive registers in the Line Summary Register Group. See Subscetion 5 of this section for further information on the Line Summary
Regisier Group, and also Figure 4-6.

Table 4-24
Line Loss Register

Bit | Weight Name Meaning
7 128 Not used. Always set to zero.
6 64 1 Not used. Always set (o vero.
5 32 = Not used. Always set (o zero,
4 16 — Not used. Always set to zcero.
3 b GEN CLK LOSS Generated clock was lost since (his register was tast read.
2 4 PATTERN SYNC LOSS Pattern synchronization was lost since this register wus last read.
I 2 FRAME SYNC LOSS Frame synchronization was lost since this register was last read,
&) L SHGNAL LOSS Signal presence was fost since this register was last read,
Example:
>STATUS:LINE LOSS? read the line loss registor
i1 the vilue 14 indicates that the FIREBERD lost the generator clock, pattern synchroni-

zation, and frame synchronization since this register was lastread (14 =8 + 4 + 2)

LINE L.OSS EN

Set Enable Mask command/query

STATUS:LINE LOSS EN (mask}  sct the Line Loss Enable Status Register
STATUS:LINE LOSS EN? return the value of the Line Loss Fnable Status Register

The Line Loss Enable Register determines how the Line Enable Bit (LEB) of the Status Byte Register is set. The Line Enable
Bit is set when corresponding bits in the Line History Register and the Line History Enable Register are set.

The Line Loss Enable Register contains a mask value for the bits to be enabled in the Interface History Register. Table 4-25
describes the Line Loss Enable Register. The Line Loss Enable Register is one of five registers in the Line Summary Register
Group. Sce Subsection 3 of this section for further information on the Line Summary Register Group, and also Figure 4-6.
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Table 4-25
Line Loss Enable Register

Bit Weight Name _ Meaning
7 128 o Naot used. Always set to zero.
6 64 — Not used. Always sct 1o zero,
5 32 - Neot used. Always set 10 zero,
4 16 - Net used. Always set Lo zero.
3 td GEN CLK LSS Generated clock was lost since this register was last read.
2 4 PATTERN SYNC LOSS Pattern synchronization was tost sinee this register was last read,
i 2 FRAME SYNC LOSS Frame synchronization was lost since this register was last read,
0 t SIGNAL LOSS Signal presence was fosi since this register was last read.
Fxample:
>STATUS:LINE LOSS EN 11 the vatue of 11 {8 + 2 + 1) enables the foltowing conditions (o set the Line Enable
Bit: generated clock loss, loss of frame sync, and signal loss
>STATUS:LINE LOSS EN? react Line History Enable Register
11 the Line Enable Bit is set it any of the following are set in the Line Loss Register:

generated clock loss, loss of frame syne, or signal loss

PRINT

Remote Control Print Buffer query

STATUS:PRINT? return the next printout in the remote control print buffer

Example:

>PRINT:DEVICE REMOTE enable printing to remote control print buffer

>PRINT:CONTROLS print controls printout

>*STB? requests the value of the Status Byte Register

¢ the value 10 (8 +2) mdicates that the PAY and 1EB bits are set 1o | in the Status Byte
Register. The bit of interest is the PAV, or ‘Print Available’ bit. Sinceitis setto 1,
we know there is a printout waiting for us in the remote control print butfer.

>STATUS:PRINT? obtain printout from remote control print buffer

a controls print is printed at your terminal
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4.5 STATUS REPORTING

The FIREBERD 4000 uses a set of internal registers, queues, and buifers to store information aboult test status, line conditions,
alarms, error conditions, and printer data. This information can be accessed using some of the FIREBERD queries. There are
four register groups and three buffers/queues in the FIREBERD 4000 (see Figure 4-7):

status Byte Register Group — Summarizes the status of all the other registers and butfers/queues; contains one summary
hit for each of the six registers and buffers listed below.

Event Status Register Group — Reports on Power On, Command Frrors, Execution Errors, Query Errors, and Operation
Complete.

Line Summary Register Group - Reports on DATA INVERSION. GEN CLK, PATTERN SYNC, FRAME SYNC, and
SIGNAL PRESENCE.

Interface Status Register Group — Reports on DSR/DTR, RLSIY/RTS, RL/TM, LL/CTS, DTR/DSR, and RTS/RELSD.
Output Queue ~ Holds the FIREBERD response 1o all gueries.
Print Queue — Holds data for printer, if printer device has been set 1o REMOTE.

Error Buffer — Holds error messages,

4.5.1 Reqister Groups

The FIREBERD 4000 has four groups of registers: Status Byte Registers, Event Status Registers, Line Status Registers, and
Interface Status Registers. These register groups capture a variety of specific events; equally important, they enable the
programmer Lo determine which events alert the controlter that something has happened.

Within each register group there are two distinet classes of registers;

Status, history, and loss registers, These are updated by the FIREBERD, and record events and changes of status. Fach
register is composed of 8 bits representing up to 8 events. Status registers convey present signal status; when a specific
event occurs the corresponding status register bitis set to 1. History and loss registers report changes that have occurred
since these registers were last read, A history bit is set to [ when a signal is switched from OFF to ON; aloss bit is sel
to | when a signal is switched from ON to OFF.

Status, history, and loss registers can be read by the controller, and so provide the user with information about the test
in progress. These registers cannot be written to by the controller.

Enable registers. These can be written to -— and therefore configured ~— by the controller. Enable registers allow the
user {0 decide which of the events alert the controller. Specifically, the enable registers determine which events set the
Master Status Summary (MSS) bit in the Status Byte Register.

In IEEE-48% mode, setting the MSS bit causes the FIREBERD to assert the SRQ line, triggering an intertupt in the
controller. In RS-232 Computer and Terminal Modes, the Status Byte Register can be polled to see if the MSS has been
setto I if so, further polling can determine the specific event(s) that set the bit.
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INTERFACE STATUS REGISTER GROUP

Reports on DSR/DTR, RLSD/RTS, RL/TM,
LLACTES, DTR/DSRK, RTS/RLSD.

iINTERFACE STATUS
OOREEENE (7o
{(May be queried using STATUS:INTF?)

AL

INTERFACE HISTORY
REGISTER

YYYYYY

INTERFACE HISTORY

LINE SUMMARY REGISTER GROUP

Reports on DATA INVERSION, GEN CLK, PATTERN

SYNC, FRAME SYNC, SIGNAL PRESENCE.

LINE STATUS
REGISTER

(May be queried using STATUS:LINE?}

LINE HISTORY
ﬂﬂﬂ:x,x: REGISTER

* + ++ * LINE HISTORY

tofo] T 1 | ENABLE REGISTER olofojo ENABLE REGISTER
INTERFACE LOSS LINE LOSS
nm::::x: REGISTER nuum,x’, REGISTER
* + * ** * INTERFACE LOSS LINE LOSS
lofof [ 1 1 [ [ ]enasLe REGISTER lofofofol | | | | EnABLE REGISTER
OUTPUT QUEUE
((oureur aueue ) - N

EVENT STATUS REGISTER GROUP

Reports on Power On, Command & Query
Errors, Operation Complete, elc.

{May be queried using "ESR? and *ESE?}

Tx“ﬂ?’ EVENT STATUS

* * * * + ** * EVENT STATUS

ENABLE REGISTER

n mss | esB | MAv

LEB | PAV | EAV

Remote Control
PRINT QUEUE

The RC Print Queue is only aclive when
the Print Device is REMOTE, i.e., when
the PRINT:DEVICE REMOTE command
has been issued

The indicated bit will be "1" only if this
command has been issued, and if the
mainframe has printed data.

J

ERROR BUFFER

STATUS BYTE REGISTER
Bits are set by events in other
registers, or buffers or
queries. (May be queried by

MSS - Master Status Summary

if, in any of these six pairs of registers,
both bits are set {0 1, then the
MSS bit is automatically set 1o 1

using "STB?)

ESB - Event Status Bit

MAV/PAV/EAY - Message/Print/
Error Available I

¥V ¥ V¥V ¥y
T = B

SERVICE REQUEST
ENABLE REGISTER

IEB/LEB - Interface/Line Event Bit

Figure 4-7

Bits are directly programmabie
by the user (May be queried by
using "SRE?}

FIREBERD 4000 Registers

4-86




Section 4

From the programmer’s standpoint, the goal is to configure the registers so that events of interest set the MSS bit. This is a two-
stage process;

L. Decide upon the specific event(s) ol interest, and set the corresponding enable register bit(s) to | in the appropriate
register group (Interface Status, Event Status, or Line Summary Register Group).
In essence, the register bits exist in pairs for cach kind of event:

* ahistory or toss bit that can be set by the FIREBERD:;, and
¢ and a corresponding enable bit that can be set by the user.

If, within a register group, hork bils in o pair are set to 1—indicating that the event has occurred, and that the user wishes
o be notified of the event—then the FIREBERD sets a corresponding summary bit for that register group in the Status
Byte Register.

2. For the register groups of intercst, set the corresponding summary enable bit in the Service Reqguest Enable Register.

The Status Byte Register Group has one pair of bits for each of the other three register groups (Interface Status, Event
Status, and Line Summary Register Groups), The first bit in each pair is a summary bit which can be set to 1 by the
FIREBERD, as indicated above. The second bit in the pair is an enable bit, which the user sets to | to indicate that the
enlire register group is of inlerest.

[ both a summary bit and ty matching enable bil are set to 1 -~ indicating that an event has been recorded in a register
group, and that the user wishes to be notified of the event — then the Master Status Summary bit is set to

In IEEE-488 Mode, when the MSS s set to 1 the FIREBERD asserts the SRQ interrupt; in RS-232 Mode the condition of the
MSS bit can be determined by polling (i.e., by periodically reading the Status Byte Register). Once it is determined that an event
has occurred, the controller can read the Status Byte Register to learn which of the other registers (or buffers) recorded an event.
The appropriate register or butfer can then be read for more specitic information.

For more information on reading registers and sctring enable bits, see the STATUS commands and 488 COMMON commands in
Subsection 4.4 of this section. For information on having the controlier respond to the SRQ interrupt in [EEE-488 mode, sec
Subsection 4.1 of this section.

An Example of Registers Operation

In Figure 4-8, the controller has writlen the value 36 1o the Interface History Enable Register, setting bits 2 and 5 in the register,
This indicates that the user (or application program) should be informed when the DSR/DTR or LL/CTS lines are asserted. Since
bit 5 of both the Interface History Register and the Interface History Enable Register have been set by the FIREBERD, the
corresponding summary bit (IEB) is set in the Status Byte Register,

Further, the controller has written the value 41 to the Service Request Enable Register, setting bits 0, 3, and 5. Since bit 3 in the
enable register is paired with the IEB, and both are set to 1, the MSS bit is set to | in the Status Byte Register.

This process is duplicated with cach group of registers until alf of the ssmmary information is directed to the Status Byte Register.
The information contained in the Status Byte Register enables the SRQ) signal on the IEEE-488 bus. [In this way, programmers
can have the FIREBERD signal the occurrence of an event of interest.
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INTERFACE STATUS REGISTER GROUP

SR/DTR
LSD/RTS
™
LL/CTS
TR/DSR
RTS/RLSD

oo é &)
INTERFACE STATUS
nm...... REGISTER
INTERFACE HISTORY
un ﬂuunn REGISTER

INTERFACE HISTORY
[o]of1]o]o]1]o]0] ENABLE REGISTER
NANAZ216 8 4 2 1

7T 6 54 3 21 0

INTERFACE LOSS
REGISTER

INTERFACE LOSS
ENABLE REGISTER

Bit Weighting: N/A
STATUS BYTE REGISTER

Bits are set by events in other
registers, or huffers or queries.

Bit Number: 7 3

Lo [>T s [ o] +]o o] 1] ERRecErcasren
Bits are directly programmable

MSS - Master Status Summary - by the user
IEB - Interface Event Bt

Figure 4-8
Register Operation
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4.5.2 Queue and Buffer Operation

1. Output Queue

When the controller sends a query to the FIREBERD 4000, all responses generated by the FIREBERD are placed in the Quiput
Queue, [n RS-232 remote control operation, the contents of the Output Queue are immediately transmitted to the terminal. In
IEEE-488 operation, responses are stored in the Quiput Queue unti] the FIREBERD is addressed 10 TALK!, When a response
is in the Output Queue, the Message Available (MAV) indicator (bit 4 of (he Status Byte Register) is set to L.

2. Print Queue
Printouts generated by the FIREBERD 4000 can be sent to an internal buffer called the RC Print Queue. This activity is enabled

by issuing the PRINT:DEVICE REMOTE conunand. A printout in the RC Print Queue sets the Print Available (PAVY indicator
(bit 1T of the Status Byte Register) to L. Printouts are read using the STATUS:PRINT? query.

3. Error Buffer

The Error Buffer is an internal bufler that stores the last generated error message. It is read using the STATUS:ERROR? query
and is cleared using the STATUS:CLEAR_ERR command. When an error message is present in the Lrror Buffer, the Error
Available (EAV)indicator (hit (of the Status Byte Register) is setto 1. Errors messages arc also transmitted directly to the terminal
in RS-232 Terminal Mode operation.

Presented below is a detailed discussion of each of the four register groups in the FIREBERD 4000,

4.5.3 Status Byte Register Group

The Status Byte Register group consists of two 8-bit registers: Status Byte Register and Service Request Enable Register. This
register group sunmarizes the data structures reporting to it (see Figure 4-9).

1. Status Byte Register

The Status Byte Register containg summary bits from the data structures reporting to it. Each bit reports whether a change has
occurred in one of the other three register groups, or one of the three buffers/queues. The FIREBERD 4000 sets the value (0 or
}) for seven of the eight bits in the Status Byte Register. The other bit is always set to (.

The controller can read the Status Byte Register using a serial poll or using the *8TB? guery. When a serial poll is used, bit 6 is
returned as a Request Service (RQS); when the *$TB? guery is used, bit 6 is returned as a Master Summary Status (MSS),

When the Status Byte Register is read, a weighted integer is returned. This integer represents the decimal equivalent of the enabled
bits in the register. To determine the status of the bits in the Status Byte Register, convert the returned value to binary,

L The mode of communication for the FIREBERD — TALK or LISTEN — is controlled by the IEEE-48% bus. The bus, in turn,
is usually controlled by IEEE-488 software provided by the 488 bus vendor, For more information on setting the FIREBERD 1o
TALK or LISTEN see Subsection t of this section, and your IEEE-488 controiler manuals.
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INTERFACE STATUS REGISTER GROUP LINE SUMMARY REGISTER GROUP

Remote Control
QUTPUT QUEUE [\ PRINT QUEUE

EVENT STATUS REGISTER GROUP

n

ERROR BUFFER

Bit Weighting: N/A 64 32§ 16 8 4 2 1

STATUS BYTE REGISTER
n LEB | PAV | EAV Bits are set by evenis in other
Bit Number: 7 3 2 1 0 registers, or buffers or

queries. (Queried by using *STB?)

T 1 T T
i, in any of these six pairs of registers,
both bits are sel to 1, then the

MSS - Masler Status Summary MSS bﬂ is automatically set 10 1

ESS - Event Status Bit !
MAV/PAV/EAV - Message/Print/ + + + + SERVICE REQUEST
Error Available I g I l | l | ENABLE REGISTER |
IEB/LEB - Interface/Line Event Bit E;t?hﬂisdgf}c(wrﬁ{gﬁﬁﬂgﬁg ?SRE
Queried using *SRE?)
Figure 4-9

Status Byte Register Group

Bit7 Not used. Always zero.

Bit6  MSS - Master Status Summary
Represents the summary of all other bits in the Status Byte Register. The corresponding enabling bit in the Service
Request Enabling Register (*SRE) is not programimable. When this bit is set to 1, an SRQ is asserted on the
IEEE-488 bus.

Bit5  ESB - Event Status Bit
Indicates that an enabled cvent has occurred in the Event Status Register. Read the Event Status Register to
determine the specitics of the event.

Bit4  MAYV - Message Available
Indicates thal a response ts avatlable in the output quede, The FIREBERD does not talk on an IREE-488 bus until
the MAYV bit is set to 1, and the FIREBERD is addressed 1o TALK.

Bit3  IEB - Interface Event Bit
Indicates a status change in the Interface States Register. Read the Interface History and Loss Registers to determine
the specifics of the status change.

Bit2  LEB - Line Event Bit
Indicates a statuy change in the Line Summary Register Group, Read the Line History and Loss Registers to
determine the specifics of the status change.
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Bit1  PAV - Print Available Buffer
Indicates that a printoul is available in the remote control print buffer {(see STATUS:PRINT?).

Bit)  EAV - Error Available Buffer
Indicates that an error message is available in the error butfer (see STATUS:ERROR? and STATUS:CLEAR ERR).

2. Service Request Enable Register

The Service Request Enable Register is an 8-bit register that determines which bits of the Status Byte Register can cause the MSS
hit of the Status Byte Register to be set. The MSS bit is used to assert SRQ when using an [EEE-488 bus. This means that the
Service Request Enable Register effectively determines when the FIREBERD 4000 requests service, Use the *SRE command
to write to the Service Request Enable Register.

4.5.4 Event Status Register Group

The Event Status Register group detects specific IEEE-488-defined events (Figure 4-10). It consists of two 8-bit registers: the
Fvent Status Register and the Event Status Enable Register.

EVENT STATUS REGISTER GROUP

Reports on Power On, Command Error, Execution Error,
Query Error, and Operation Complete.

May be gueried using *ESR? and "ESE?
Enable register may be written to using “ESE command.

Hﬂﬂﬂ EVENT STATUS
YYYVVYYY

EVENT STATUS
ENABLE BEGISTER

Figure 4-10
Event Status Register Group

1. The Event Status Register

The Hvent Status Register (ESR} assigns specific IEEE-488.2-defined events to each of the bits within the register. A bit is set
in the Event Status Register when the event that corresponds to ihat bit has occurred since the register was last read or cleared.
This register is cleared each time it is read. The Event Status Register is read using the query: *ESR?

Bit7  PON - Power On
Power has been cycled OFF and ON since the Fast trme the Event Status Register was read.

Bit6  URQ - User Request
Not used. Always reads zero.
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Bit5  CME - Command Error
Indicates that a command received by the FIREBERD 4000 was not exccuted because it was not understood.

Bit 4 EXE - Execution Error
Indicates that the FIREBERD is unable to execute a command.

Bit3 DDE - Device-Dependent Error
Not used. Always reads zero,

Bit2  QYE - Query Error
Indicates that the controiler has attempted to read the FIREBERD output queue when nothing was available to be

read, or that data in that queue has been lost.

Bit | RQC - Request Control
Not used. Always reads zero,

Bit O OPC - Operation Complete
Indicates that all pending operations are complete (see the *OPC command).
2. The Event Status Enable Register
The Event Status Enable Register is an eight-bit register that determines how the Event Status Bit (SB) of the Status Byte Register

is set. The ESB is set to | when corresponding bits in the Event Status Register and the Event Status Enable Register are set to
. The Event Status Enable Register is read/writlen to with the query/command: *ESE[?].

4.5.5 Line Summary Register Group

The Line Summary Register Group consists of five registers: the Line Status Register, Line History Register, Line History Enable
Register, Line Loss Register, and Line Loss Enable Register (Figure 4-6).

The following paragraphs describe the meanings of the bits in cach of the Line Summary registers.

NOTE: I a specific it does not apply to an interface, that bit always has a value of zero when that interface is in use.
For example, FRAME SYNC does not apply to the RS-232 Interface, and therefore the FRAME SYNC status,
history and loss bits are always set to zero when the RS-232 Interface is in use.

1. The Line Status Register

The Line Status Register gives the current state of various signal indicators. The Line Status Register is read using the query:
STATUS:LINE?.

Bit7  Notused. Always zero,
Bit6  Notused. Always zero,
Bit5  Notused. Always zero,

Bit 4 RCV DATA INV
Setto | when inverted data is received.

Bitd  GENCLK PRES
Set (o 1 when generated clock is present.
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Bit2  PATTERN SYNC
Set to | when pattern sync is achieved.

Bit | FRAME SYNC
Set to | when the FIREBERD detects frame synchronization.

Bit(}  SIGNAL PRESENT
Set to 1 when an input signal is present.

2. The Line History Register

The Line History Register provides the history of various signal indicators since this register was last read. When a bit is set, it
indicates that there was no generated clock, pattern syne, frame syne, ete.; and then the clock orsync was gained. This may indicate
that during the preceding time interval an error occurred and was then recovered from (e.g., sync was lost and then re-established);
orit can indicate adeliberate RESULT RESTART generally indicates that an error has occurred or synchronization was tost during
the interval since the register was last read. This register is cleared each time it is read. The Line History Register is read using
the query: STATUS:LINE_HIST?.

Bit7  Notused. Always zero.
Bit 6 Notused. Always zero,
Bit5  Notused. Always zero.

Bit 4 RCV DATA INV
Sel to 1 when inverted data is received.

Bit3  GEN CLK PRES
Indicates that the generated clock was present since this register was last read.

Bit2  PATTERN SYNC
Indicates that the FIREBERD synchronized o the received pattern since this register was last read.

Bit i  FRAME SYNC
Indicates that frame synchronjzation was detected since this register was last read.

BitQ)  SIGNAL PRESENT
Indicates that signal presence was detected since this register was last read,

3. The Line History Enable Register
The Line History Enable Register determines how the Line Event Bit (LEB) of the Status Byte Register is set. The LEB is set
to | when corresponding bits in the Line History Register and the Line History Enable Registerare setto 1. The Line History Enable
Register is read/written to with the query/command: STATUS:LINE_HIST_EN[?].
4. The Line Loss Register
The Line Loss Register provides a history of signal foss, synchronization loss, and generated clock loss, A bitis setif any of these
events have occurred since the register was last read. This register is cleared cach time it is read. The Line Loss Register is read
using the query STATUS:LINE_LOSS?.

Bit 7 Notused. Always set to zero.

Bito  Notused. Always set to zero,
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Bits  Notused. Always sel to zero,
Bitd  Notwsed. Always set (o zero,

Bit3  GENCLK LOSS
Indicates that the penerated clock was lost since this register was last read.

Bit2  PATTERN SYNC LOSS
Indicates that the FIREBERD lost syachronization 1o the received pattern since this register was last read.

Bit | FRAME SYNC LOSS
Indicates that frame synchronization was lost since this register was Fast read.

Bit 0 SIGNAL LOSS
Indicates that signal presence was {ost since this register was last read.
5. The Line Loss Enable Register
The Line Loss Enable Register determines how the Line Event Bit (LEB) of the Status Byte Register is set. . The LEB is set to

I when corresponding bits in the Line Loss Register and the Line Loss Enable Register are set to 1. The Line Loss Enable Register
is read/written to with the query/command: STATUS:LINE_LOSS_EN|?].

4.5.6 Interface Status Reqgister Group

The Interface Status Register Group consists of five registers: the Interface Status Register, Interface History Register, Interface
History Enable Register, Interface Loss Register, and Interface Loss Enable Register (Figure 4-3).

1. The Interface Status Register

The Interface Status Register indicates the current status of the interface signal. A 1 in any bit position indicates that the
corresponding signal is active, The Interface Status Register is read using the query: STATUS:INTF?,

NOTE: The lnterface Status Register Group reports on conditions that depend upon the currently selected interface.
Different interfaces can have different status conditions.  The conditions described in this seclion are
representations only for the FIREBERD 4000 internal interfaces.

Bit7  Notused. Always zero.

Bit6  Notused. Always zero.

Bit 5 DSR/DTR
Set to | when the DSR (DCE emudation) or DTR (DTE emulation) signaling switch is set to ON,

Bit4  RLSD/RTS
Setto | when the RLSD (DCE emulation) or RTS (DT emuolation) signaling switch is set to ON.

Bit3  RL/TM
Set to | when the RL (DCE emulation} or TM (DTE emulation) signaling fead is set high.

Bit2 LL/CTS
Set 1o | when the LE (DCE emulation) or CTS (IXT'E emulation) signaking lead is set high.

Bitl  DTR/DSR
Set to | when the DTR (DCE cmulation) or DSR (IDTE emulation) signaling lead is set high.
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Bitt)  RTS/RLSD
Set to | when the RTS (BCE emulation) or RLSD (DTE emulation) signaling lead is set high.

2. The interface History Register
The Interface History Register provides the history of the interface signal since this register was last read. A bitin this register
is set when the corresponding bit inthe Interface Status Register changes from O (idle) to 1 (active), The bitin the Interface History
Register remains set until this register is read. This register is cleared each time it is read. The Interface History Register is read
using the query: STATUSINTF_HIST?.

Bit7  Notused. Always zero.

Bité  Notused. Always zero.

Bit 5 DSR/DTR
Set o | when the DSR (DCE emulation) or DTR (DTE emulation) signaling switch is set from OFF to ON.

Bit 4 RLSD/RTS
Set 1o | when the RLSD (DCE emulation) or RTS (DTE emulation) signaling swiich is set from OFF to ON.

Bit 3 KRL/TM
Set to | when the RL (DCE emulation) or TM (DTE emulation) signaling lead is set from low 1o high.

Bit 2 LL/CTS
Set o | when the LL (DCE emulation) or CTS (DTE emulation) signaling lead is set from low (o high.

Bit 1 DTR/DSR
Set to | when the DTR {DCE emulation) or DSR (DTE emulation) signaling lead is set from low to high.

Bit0  RTS/RLSD
Set to | when the RTS (DCE emulation) or RLSD (DTE emulation) signaling lead is set from low to high.
3. The Interface History Enable Register
The Intertace History Enable Register determines how the Interface Event Bit (IEB) of the Status Byte Register is set, The IEB

is set to 1 when corresponding bits in the Interface History Register and the Interface History Enable Register are set to 1. The
Interface History Enable Register is rcad/written to with the query/command: STATUS:INTF_HIST_EN[?].

4. The Interface Loss Register
The Interface Loss Register provides a history of interface signal losses. A bitis set if any interface signal has been lost since the
register was last read. This register is cleared each time it is read. The Interface Loss Register is read using the query:
STATUS:INTF_LOSS?,

Bit7  Notused. Always zero.

Bit6  Notused. Always zero.

Bit5 DSR/DTR
Set to 1 when the DSR {DCE emulation) or DTR (DTE emulation) signaling switch goes from ON to OFF,

Bit4  RLSD/RTS
Set to | when the RLSD (DCE emulation) or RTS (DTE emulation) signaling switch goes from ON 1o OFF.,

Bit}  RLM
Set to | when the RL (DCE emulation) or TM (DTE emulation) signaling lead goes from high to low,
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Bit2  LL/CTS
Set to 1 when the LL (DCE emulation) or CTS (DTE emulation) signating lead goes from high to low.

Bit | DTR/DSR
Set to 1 when the TR (DCE emulation) or DSR (DTE emulation) signaling lead goes from high to low,

Bitd)  RTS/RLSD
Set 1o | when the RTS (DCE emulation) or RLSD (DTE emulation) signaling lead goes from high to fow.

5. The Interface Loss Enable Register

The Tnterface Loss Enable Register determines how the [nierface Event Bit (IEB) of the Status Byle Register is set. The IEB is
set to 1 when corresponding bits in the Interface Loss Register and the Interface Loss Enable Register are set. The Interface Loss
Enable Register is read/written to with the guery/command: STATUS:INTF_HIST_EN[?].

4.6 ERROR MESSAGES

An error message indicates an error in an unprocessed remote control command - either the FIREBERD could not understand
the command, or the FIREBERD could not act on it. Error messages are generated according to the FIREBERD 4000 remote
control mode of choice: RS-232 Terminal Mode, RS-232 Computer Mode, or IEEE-488 Computer Mode.

RS-232 Terminal Mode

In terminal mode, the FIREBERD operates interactively. Therefore, error messages are transmitted (o the lerminal as soon
as they occur. The error message is atso placed in the Error Buffer, causing the Error Available indicator (bit O of the Status
Byte Register) to be set.

RS-232 Computer Mode

In computer mode, the FIREBERD operates with a programmed computer that requires predictable results. Therefore, error
messages are not sent to the computer when they oceur, but are instead sent to the Error Buffer. This causes the Error Available
indicator (bit 0 of the Status Byte Register) to be sef.

IEEE-488 Computer Mode

When the FIREBERD 4000 operates over an 1EEE-488 bus, error messages are sent (o the Error Buffer. This causes the Error

Available indicator (bit 0 of the Status Byte Register) to be set.
The Error Buffer holds one error message at & time. The error message currently held is the last error message generated. The
Feror Buffer is vead using the STATUS:ERROR? query and is cleared using the STATUS:CLEAR ERR command. When an error
message is present in the Error Buffer, the Error Available indicator (bit O of the Status Byte Register) is set. In computer mode,
an error message must be cleared before issuing the next command.

4.6.1 Error Messages
The following ts a complete list of error messages reported by the FIREBERDY 4000.
NOTE: Some of the error messages below apply only (o the FIREBERD 6000, They are retained in the FIREBERD
4000 code for consistency across the series.
1. Command Errors

Argument Toc Long (100)

Cause:  An invalid command argument is specified.

Invalid Argument (101)
Cause: A connnand argument that does not match the expected argument syntax is specified.
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Invalid Hexadecimal Argument (102)
Cause: A command argument that does not maich the syntax of the expected hexadecimal argument is specified.

Invatid Numeric Argument (103)
Cause:  The FIREBERD does not recognize the argument entered in the command line because it is not in numeric format,

String Argument Expected (104)

Causer A command is issued without the argument enclosed in quotes.

String Too Long (105)

Cause: A specified command contains & string with more than 254 characters,
Syntax Error (106)
Cause:  The FIREBERD does not recognize the input as a valid command. This error message may appear when a comma
or semicolon is missing, or when a command is misspelled.
Unrecognized Command (107)
Cause:  An unrecognizable command or query was received.
2. Execution Errors

An empty slot cannot be selected (200)
Cause:  The specified interface slot is empty.

Asynchronous frequency contention (201)
Cause:  The specified frequency is invalid in asynchronous timing mode.

Asynchronous pattern contention (202)
Cause:  The specified pattern is invalid in asynchronous timing mode.

Cannot set while line is active (203)
Cause: A parameter change is not allowed while the line is active.

Device in use (204)
Cause:  The printer driver specilied is also the one used by remote control,

Itlegal phone number (205)

Cause:  The data specified does not constitule a legal phone number.

lllegal result name (206)
Cause:  The data specified does not constitide a Jegal result,

lllegal type name (207)
Cause:  The data specified does not constitute a legal type.

lllegal user message string (208)
Cause:  The specified user message string is either not in the correct format or contains ASCII characters that are invalid.

illegal user message byte position (209)
Cause:  The byte position is not within the boundaries of the specified user message.

{llegal value (210)
Cause:  The value specified with a command is not within the legal range of the requested function.

Inconsistent with current configuration (211)
Cause:  The requested function is not applicable in the FIREBERD 4000 current mode.
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Inconsistent with interface or interface mode (212)
Cause:  The requested command is not supported by the currenl interface, or is not applicable or available in the current

interface mode.

ISU-6000 is installed (213)

Cause: A command to select the externad interface is specified while the ISU-6000 is installed.

ISU-6000 is not instalied (214)

Cause: An ISU-6000 commmand is specilied when the option is not installed.

ISU-2000 is not in remote mode (215)

Cause: A remote command was 1ssued for the ISU-2000 while in local mode.

Jitter generation contention (216)
Cause:  The command specified caused contention in the jitter generator,

Option not installed {(217)

Cause:  The specilied command requires an option that is not installed.

Presynchronization/power loss unavailable (218)
Cause:  Synchronization losses or power losses have not occurredl.

Print buffer is empty (219)

Cause: A command to read the prind buffer is issued when no printouts are available,

Remote control using RS232 (220)

Cause: A change in an RS-232 parameter is encountered while remote control is using the RS-232 driver.

Hesult not applicable {221)
Cause:  The result specified ix not applicable in the current timing or interface mode.

Software error (222)
Cauvse; An internal sofiware error has occurred.

Synchronous pattern contention (223)
Cause:  The pattern specified is invalid when synchronous timing is selected,

Unrecognized parameter (224)
Cause:  'The FIREBERD recognizes but cannot interpret the command parameter specified.

3. Query Errors

Command unterminated (300)
Cause:  The controller tried to read a response before a complete program message had been sent to the FIREBERD. No
TESPONSE is sent. -

Deadlock detected (301)
Cause:  When a very fong program message produces a very long response message, the commands in the input buffer.
[f this condition occurs, the entire response message is discarded. AH commands sent are processed normally.

Response interrupted (302)
Cause:  The controller sent the FIREBERD a command or query before reading the entire response from a previous
query. The response of the previous query is discarded.
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SECTION 5
OPTIONS AND ACCESSORIES

5.1 INTRODUCTION

This section contains information on the oplions and accessories available for the FIREBERD 4000,

5.2 OPTIONS

Tuble 5-1 lists the hardware and software options available for the FIREBERD 4000,

Table 5-1
FIREBERD 4000 Options
Option No. Description
MC400 FIREBERD 4000 Metal Case
4001 Second Interface Slot
4002 IEEE-488 Remote Control/Printer Interface
40073 Precision Time Base (X 1ppm)
4004 (3.821 Performance Analysis
4005 Frequency Synthesizer
4006 Synchronous User Pattems
5.3 ACCESSORIES
This section describes several FIREBERD 4000 accessories; al the end of the section is a complete list of accessories along with

part numbers for ordering purposecs.

5.3.1 PR-45 Lid Printer

The PR-45 is a thermal, dot-matrix printer that is encased in ¢ FIREBERD 4000 tid and mounted on the mainframe front panel
with a spring-loaded hinge. When the FIREBERD is not in use, the PR-45 can be closed to act as a cover (or the front panel.
Additional information on the PR-45 Printer is contained in Section 3,

¥

5.3.2 PR-35 Thermal Printer

The PR-35 is a thermal, dot-matrix printer in rack-mount configuration for instatlation in a standard 19" equipment rack. This
printer connects to the RS-232 Remote/Controt Printer Interface through a male-to-male printer cable. A Rack Mount Extender
kit is available 10 enable the rack mount to be installed in a 23" equipment rack.
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5.3.3 Interface Switching Unit

An Interface Swilching Unit (ISL) is a rack-mountable product capable of accommodating multiple data interfaces and
clectranically selecting one interface for use with the FIREBERD 4000. Using this device, the user can operate a FIREBERD
4000 without landling interfaces or moving cables; switching between data interfaces is controlled via the FIREBERD 4000 front
panel. Front or rear mounting permils wterfaces (o face either the front or the back of the equipment rack.

The ISU s available in two versions:
ISLE6000-4 Accommodates 4 data interfaces,
ISU 6000-8 Accommodates 8 data interfaces.
ISU Flush Door Accessory (Model 10518)
A Flush Poor Accessory is available for the ISUL U is made of smoke grey plexiglass and recesses the 1SU panel approximately

4 1/2" behind the rack mount surface. Itconceals the interface modules and cables while stilf altowing access 1o the interface (ront
panels.

5.3.4 FIREBERD 4000 Rack 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 rack and comes equipped with a power switch and AC receptacle
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" equipment rack.

Model RM-40010) Rack Mount For FIREBERD 4000 Plastic Case
Madel RM-MC4000) Rack Mount For FIREBERD MC4000 Metal Case
Model 11041 Extender Kit 19" 10 23" Rack Mount Extender

5.3.5 Soft Carrying Case (Model 41169)

‘The FIREBERD Soft Carrying Case is of sturdy canvas construction with a top cover hinged and secured with Velero fasteners.
The case is navy blue and has an LD, 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 equipped with
adjustable Velcro straps to seeure the mainframe during transport. A pouch on the rear of the case holds extra interlaces, cables,
and operating manuals. Empty, the case weighs 5.5 pounds, and it measures 171 x [8"W x 9.5 D,

5.3.6 Hard Shipping Case (Model 40527)

This rigid, water-resistant, ABS molded case has a foam-padded interior 1o hold the FIREBERD 4000 and its accessories. It is
equipped with stainless steel draw latches and a molded handle and measures 26.5" Hx 19" W x 11.5" D,

5.3.7 Ordering Information

The following is alist 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.
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Description

DATA INTERFACES
V.35/3060 DTE/DCE Interfuce
RS-449 (422/423) DTE/DCE Iertace
WECO 303 Interface
DSO/DSOA Interface
DS Local Loop hnterlace
DDS DSOA/B Interface
DSITIDAESE Interface
DS1/TIHDA/ESE/SLC-96 Interface
DSI1C/DS? Interface
CCITT G703 64 kb/s Interface
CCITT G.703 2048 kb/s Interface
CCITT G704 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
2M/nx64k Data Entertace
DS3 Data Interface
Test Access Interface

INTERFACE SWITCHING UNIT AND ACCESSORIES

Interface Switching Unit (4 interfaces)
Interface Switching Unit (8 interfaces)
[SU Flush Door

PROTOCOL ANALYZERS
Protocol Data Scope
Integrated Protocol Data Scope (Lid)

PRINTERS AND PRINTER SUPPLIES
Integrated Thermal Graphics Printer
Thermal Graphics Printer (battery or ac operation)
Rack-Mounted Thermal Graphics Printer
Thermal Printer Paper (10 rolls)

RACK MOUNTS
For Plastic Case FIREBERD 4000 (19" rack)
For Metal Case FIREBERD MC4000 (19" rack)
19" to0 23" Rack Mount Extender Kit

CARRYING/SHIPPING CASES
Soft Carrying Case
Hard Shipping Case

Section 5

Model Number

40202
40200
40182
30481
41131/4H131A
30678
40460
40540
30447A
30608
40380
30609
30524
40226
40298
40204
41400
41440
41800
41945
41910

15U 6000-4
ISU 6000-8
10518

PDS-40
PDS-45

PR-45
PR-40A
PR-35
10966

RM-400¢)
RM-MC4000
11041

41169
40572
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Pescription Maodel Number

OPERATING MANUALS

Replacement FIREBERD 4000 Manual Set ML 1063
CABLES
RS-232/V.24 male-to-male (61 10213
RS-232/V .24 male-to-male (107 10418
WECO 310 plug to WECO 310 plug (107 10420
WECO 310 plug to alligator clips (10} 10558
WECO 310 plug to bantam plug (4 10599
WECQO 310 plug to bantam plug (109 10559
Bantam plug o alligator clips (107 10648
Buntam plug to bantam plug (109 10615
Dual bantam plug o 15-pin IY male (107} 30503
Bantam plug to 5-pin male, Wescom adaptor (14'} 30518
9-pin 13 male w0 9-pin D male G adaptor (10') 20309
V.35/306 34-pin male-to-male cable (6% 10214
V.35/306 34-pin male-to-male cable (10 10419
RI43 1o RJ45 8-pin modular plugs (14" 11266
RI45 8-pin modular plug to 4 alligator clips (107 30837
RS-449/MIL-188 37-pin D, male-to-nale (61 10215
RS-449/MIL-188 37-pin D, male-to-male (107 10417
RS-449 DTE 37-pin D10 X.21 DTE £5-pin (69 10562
MIL- 188 male 37-pin B to male 25-pin 12 {6") 10496
MIL-188 male 37-pin D to female 25-pin [ (67) 10538
Siemens 3-pin (o Siemens 3-pin {69 30687
Siemens 3-pin to bantam plug (6 30761
Replacement cable for PRAOA/PRES Printer 30511
Replacement clock cable for Model 30451 1350 Interface 30488
Replacement crossover cable V.35/306, male-to-female (9™) 10204
Replacement crossover cable RS-449, male-to-female (9" 10210
Fwinaxial to twinaxial (6) 30917
Extender cuble for PR4S Printer 30771
RI45 8-pin modutar plug t0 RS-232 (157 30904
Handset to RIS 4-pin modubar plug (127 F1255
BREAKOUT BOXES
Breakow Box for RS-232C, V.24/V.28, MIL-188C Maodel 25
Breakowt Box for V.35, Bell 306 Model 34
Breakout Box for RS-449, V 1/V.11, MIL-188-114 Model 37
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APPENDIX A
MAINTENANCE AND SERVICE

A.1 INTRODUCTION
This section contains information on maintenance and service for the FIREBERD 4000, Specifically, it includes sleps (o take

should the user experience dilficulty operating the FIREBERD, maintenance procedures, and a description of TTC’s warranty
and repair procedures,

A.2 MAINTENANCE

Basie troubleshooting, Fan filter and battery service procedures, and assembly and disassembly procedures are described in this
appendix.

A.2.1 In Case of Difficulty

If the unit fails 1o operate and no front panel indicators iltuminate, check the following:
*  AC power cord and AC supply

*  AC fuse and Fuse rating

*  AC inpul vollage setting
I some indicators tliuminate but the unit fails 1o operate, there are several checks that can be made:

1. Determine whether the selected interface is the correct one for the desired application. Refer to Section 3 for informartion
on available interfaces.

2. Verify that the interface is properly inserted in the interface slot (with power turned OFF).

3. Insert another interface (suitable for the application) in the event the original interface is not operating properfy. Turn
power OFF before removing or inserting the interface module,

4. Check the interface cable and connections between the FIREBERD 4000 and the circuit being tested,

As an aid to focalizing the problem, perform the test procedures in Section 1, Instrument Checkout, If the unit cannot be made
to operate properly, call the TTC Customer Service Department for assistance.

A.2.2 Preventive Maintenance

Preventive maintenance consists of cleaning, visual inspection for damage, and checking unit performance. When performed
regularly, it wilt help prevent unit malfunctions and enhance unit reliability, The environment in which the unitis used determines
the required frequency of maintenance. The FIREBERD 4000 should be visually inspected and cleaned as often as conditions
require. Accumulation of dust in the unit can cause overheating and component breakdown, Dust on compoenents acts as an
insulating blanket which prevents efficient heat dissipation. It also provides an electrical conduction path that could result in unit
Faiture, especially under high-humnidity conditions.
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Exterior Inspection and Cleaning
Inspect the external portions of the unit for damage, wear, and missing parts. Instruments that appear 1o have been dropped or
otherwise abused should be checked thoroughly to verify correct operation and performance. Deficiencies found that could cause

peesonal injury or fead to further damage to the unit should be repaired immediately.

Loose dust and dirt should be removed with a solt cloth. Dirt that remains on the case can be removed with a soft cloth dampened
in a mild detergent-and-water solution. Do not use abrasive cleaners.

NOTE: Use only enough wader to dampen the cloth.

CAUTION:

DO NOT GET MOISTURE INSIDE THE UNIT.

interior Inspection and Cleaning
Inspect the interior of the FIREBERD 4000 for damage and wear. Deficiencies found should be repaired immediately. i heat-

damaged components are found there could be other trouble in the unit; therefore, 1t is important that the cause of overheating be
corrected (o prevent a recurrence of the damage. Clean the interior using dry, low-pressure air to remove any dust.

A.2.3 FIREBERD Cover Removal

Use the following procedures o remove the cover from the FIREBERD 4000 (plastic case) and FIREBERD MCAHMK) (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).
. 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 serews holding the top cover in place. The serews are located next to the cover snaps.

4. Grasp both sides of the top cover and gently Lift up.

Removing the Cover from the FIREBERD MC4000

Perform the following procedure to remove the top cover from a FIREBERD MC4000 (metal case).
1. Tum the AC power OFF and disconnect the AC power cord from the unit.
2. Remove the snap-on pouch from lil.c top cover.
3. Locate, remove, and retain the IWG front bezel screws located on each side of the case.

NOTE: I the hundle is obstructing access, press the handle locking buttons on each side and rotate the handle
down to expose the [ront bezel screws.




Appendix A

4. Pull the front bezel off of the unit.

3. Lift up on the front edge of the cover and slide it forward to free the cover from the rear bezel.

A.2.4 FIREBERD Cover Instailation

Use the foltowing procedures to imnstall the cover on the FIREBERD 4000 and FIREBERD MC4000 when replacing the battery
for the battery-backed memory and clock, and cleaning the fan filier.
Installing the Cover on the FIREBERD 4000
Perform this procedure to install the top cover on & FIREBERD 4000 (plastic case).
. 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 swilch, and verify proper operation of the FIREBERD using the test
pracedures focated in Section 1.
Installing the Cover on the FIREBERD MC4000
Perform this procedure to instadl the top cover on a FIREBERD MC4000 {(metal case).

. Place the top cover on the FIREBERD making sure the cover is positioned inside the gurdes located on each side of the
case,

2. Shide the top cover along the guides and under the rear panel bezel.

3. Replace 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: It the handle is obstructing access, press the handle locking buttons on each side and rotate the handle
down to expose the front bezel screws holes on the side panels.

4. Reconnect the AC power cord, press the POWER switch, and verily proper operation of the FIREBERD using the test

procedures located in Section 1.

A.2.5 Battery Replacement

WARNING:

DO NOT INCINERATE OR MUTILATE THE BATTERIES. THEY MAY BURST OR RELEASE
TOXIC MATERIALS CAUSING PERSONAL INJURY.

The FIREBERD 4000 is equipped with a lithium battery located on the tower right corner of the Processor board (40884). The
battery is used as a power supply for the non-volatile memory and the real time clock. [t 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
annually for damage and/for feakage. Life expectancy of the battery is approximately 7 vears,
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NOTE:

Use only a TTC-supplied replacement battery, (Part # 9-11-002769).

To replace the battery in the FIREBERD 4000 or the FIREBERD MC4000:

o

6.

9.

1),

[l

Remove the cover as deseribed in Scetion A2.3, Use the appropriate procedure to remove the plastic or metal cover.
Locate the Processor hoard (40884). The Processor board is located directly behind the front panel assembly.
Remove the Processor board (40884) by putling up on the board extractors on the {op edge of the board.

Locate the battery in the lower right corner of the Processor board.

Use dingonal cutters 1o cut and remove the plastic tie wreap from around the battery, then remove the battery.
Properly dispose of the ohd battery.

Insert the replacement battery into the battery holder. Verify that the potarity of the battery leads matches the polarity
marked on the battery holder, The battery holder leads are marked 4+ and -7,

Sceure the battery with a small tic wrup.

Insert the Processor board into the appropriate slot. Gently press the board into the Motherboard connector by the top
corners of the board.

NOTE: Be sure 1o install 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 MAY
DAMAGE CONNECTOR PINS.

fnstall the cover as described in Section A 2.4, Use the appropriate procedure to install the plastic or metal cover.

Apply power to the FIREBERD. Reset the date, time, stored front panct configurations, and any other settings that were
stored tn memory. All menus are ceturned to the Tactory defaults when the battery is replaced.

A.2.6 Cleaning and Replacing the Fan Filter

The Fan is mounted on the feft side of the FIREBERD 4000). The fan is protected by a filter located between the fan and the side
panel vents. The filter should he checked and cleaned periodically to ensure proper cooling.

To clean or replace the filter perform the following procedure:

P

Remove the cover as described in Section A2.3. Use the appropriate procedure to remove the plastic or metal cover.
Facing the front panel, locate the filter on the feft side of the FIREBERD, Puf] the filter from the filter slot.

Clean the filter with compressed air or a soft brush,

Re-insert the cleaned filter into the filter slot.

Install the cover as described in Section A.2.4, Use the appropriate procedure o install the plastic or metal cover.
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A.3 SERVICE

A.3.1 Warranty Policy

Al equipment manufactured by Telecommunications Technigues Corporation (TTC) is warranted against defects in material and
workmanship. This warranty applics only to the original purchaser and is non-transferable unless express written authorization
of the warranty transfer s granted by TTC.

Liability under this warranty extends only 1o the replacement value of the equipment. The warranty is void under the following
conditions.

¢ FEquipment has been altered or repaired without specific authorization from TTC.
*  Equipment is installed other than in accordance with instructions contained in TTC literature and operating manuatls.

No other warranty is expressed or implied. TTC is not liable for conseguential damages.

A.3.2 In-Warranty Service

In-warranty equipment must be returned to the factory with shipping prepaid, The equipment should be packed and shipped in
accordance with instructions in Subsection A 3.4 of this manual. Before returning any egquipment, the customer must obtain a
Return Authorization (RA) number by contacting the TTC Repair Department. The RA number should appear on all paperwork
and be clearly marked on the outside of the shipping container,

After the equipment ts 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 furnished with the returned equipment.

A.3.3 Qut-of-Warranty Service

The procedure for repairing out-of-warranty equipment is the same as thal used for equipment still in warranty. However, there
is 2 minimum charge applied to cach 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 labor costs should the equipment be repaired. Contact
the TTC Repair Department for specific information on the minimum out-of-warranty charge.

The customer will he billed for parts plus standard Tabor rates in effect at the time of repair. The customer will 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.

Once 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.

A.3.4 Equipment Return Instructions

To all equipment returned {or repair, the customer should attach a tag that includes the following information.
1. Owner’s name and address.
2. A list of the equipment being returned and the applicable serial number(s).

3. A detatled description of the problem or of service requested.
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4.

3,

The name and telephone number of the person to contact reparding questions about the repair.
The RA number.

NOTE: The RA number must be obtwined from the TTC Repair Department before the unit can be shipped o
TTC,

I{ a mainframe is being retumed, it is recommended that all switches be left in the positions they were in when the problem
oceurred. The interface in use at the time of the failure should also be returned.

When possible, the FIREBERD 4000 should be returned in the original shipping container and packing material. 11 the unit is
returned for servicing, please attach a completed retuen by, To ensure careful handling mark the shipping container “FRAGEHLE”,
Ia addition, mark the TTC-issucd RA number on the outside of the shipping container,

H the original container is not available, the unit should be carefully packaged so that it will not be damaged in transit, The
following instructions should be used for repacking the FIREBERID 4000 with commercially available materials.

e

6.

Attach a completed retum tag to the unit,
Double wrap the unit in heavy paper or plastic,
Use a heavy duty, double-walled carton of 350-pound test material.
Surround the unit on ALL sides withaminimum of 4 to 5 inches of shock absorbing packaging material. This wilt provide
firm cushioning and prevent movement inside the container. Protect the front and rear panels with extra packaging
maleriaf.
Seal the top and bottom of the shipping container with strong shipping tape or metal hands.
Clearty 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 10 TTC.
NOTE: TFC is not Liable for any damage that may oceur during shipping.
Telecommunication Technigues Corporation
Repair Department RA NO. o
20410 Observation Drive

Germantown, Maryland 20876

NOTE: In all accompanying correspondence to the T'TC Repair Department, refer to the unit by model number
and full serial number.
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APPENDIX B
ANALYSIS RESULTS AVAILABILITY

B.1 INTRODUCTION

This appendix lists the interfaces supported by the FIREBERD 4000 and the ANALYSIS RESULTS available for the selected
interface. Forcertain interfaces, the operating configuration determines the ANALY SIS RESULTS thatare avatlable. Superseript
numbers are used o indicate when results availability is determined by the operating configuration,

The PAT SLIP {Paltern Slip) resull is only available Tor pseudorandom patterns (63, 511, 2047, 2151, 2201, 2231 and QRSS).

The interface model refers to the interface model number, The display 1D is the interface name visible in the display window when
that interface is installed. Please note that since the INT 232 and INT 1858 Interfaces are built-in, they do not have model numbers,

INTERFACE MODEL: — DISPLAY ID: INT188
OPERATING MODE: ASYNC

ANALYSIS RESULTS
ERROR BIT ERRS BLK ERRS PAT LOSS
AVG BER BLOCKS BER
AVG BLER CHAR ERR* PAT SLIP**
INTERFACE
TIME & SIGNAL PATL SEC DATE TEST SEC
ELAP SEC DELAY GEN FREQ
TIME RCV FREQ** %EFS
ERR SEC
PERFORMANCE AVL SEC YoDEG MIN SES
UNA SEC G EFS %SES
WAV SEC GERR SEC DEG MIN
G %EFS ERR-SES BER-SES

*Available in ASYNC mode
** Available in SYNC mode
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INTERFACE MODEL: —_
OPERATING MODE: ASYNC

ANALYSIS RESULTS

ERROR BIT ERRS
AV BER
AVG BLER

INTERFACE

TIME & SIGNAL PATL SEC
ELAP SEC
TIME
ERR SEC

PERFORMANCE AVL SEC
' UNA SEC
%AVL SEC
G %EFS

*Available in ASYNC mode
ik Avaitable in SYNC mode

BLK ERRS
BLOCKS
CHAR ERR*

DATE
DELAY
RCV FREQ**

4%DEG MIN
G EFS
GERR SEC
ERR-5ES

DISPLAY ID: INT232

PAT LOSS
BER
PAT SLIP**

TEST SEC
GEN FREQ
WS

SES
GSES
DEG MIN
BER-SES

INTERFACE MODEL.: 30447A
OPERATING MODE: NORM

ANALYSIS RESULTS

ERROR BIT ERRS**
AVG BER**
AVG BLER**

INTERFACE BPVs*
TIME & SIGNAL PATL SEC
DATE

HRR SEC

AVL SECH*
LUNA SEC#*
%AV SECHF
G LHES**

PERFORMANCE

*Available in BPV mode
¥ Available in NORM mode

BELK ERRS#*
BLOCKS#*
PAT SLIP**

BPV Rate*

% EFS
TEST SEC
GEN FREQ

%DEG MIN#®*
G ERS**
GERR SEC**
ERR-SES**

DISPLAY 1D: DPS1Cr2

PAT LOSS**
BER**

AVG BPVR*

RCV FREQ
ELAP SEC
TIME

SES**
%SES**

DEG MIN#*
BER-SES**

B-2




INTERFACE MODEL: 30481
OPERATING MODE: —

ANALYSIS RESULTS

Appendix B

DISPLAY ID: D50

ERRCR BIT ERRS BLK ERRS PAT LOSS
AV( BER BLOCKS BER
AVG BLER PAT SLIP
INTERFACE
TIME & SIGNAL PATL SEC RCV FREQ DATE
TEST SEC %EFS ELAP S5EC
ERR SEC GEN FREQ TIME
PERFORMANCE AVL SEC Y%DEG MIN SES
UNA SEC G EFRS %SES
Y%AV SEC GERR SEC DEG MIN
G BEFS ERR-SES BER-SES
INTERFACE MODEL: 30524 DISPLAY 1D: 8MG703
OPERATING MODE: NORM
ANALYSIS RESULTS
ERROR BIT ERRS#** BLK ERRS** PAT LOSS**
AVG BER** BLOCKS** BER**
AV(G BLER** PAT SLIP**
INTERFACE CODE ERR* CER* AV(Q CER*
TIME & SIGNAL PATL SEC** RCY FREQ DATE
TEST SEC** GoEFS** ELAP SEC
GUEN FREQ TIME ERR SEC**
PERFORMANCE AVL SEC** %DEG MIN** SES**
UNA SEC** G EFS** GSES**
Y%AV], SECH* GERR SEC#* DEG MIN#**
G 9ERS** FRR-SES** BER-SES**

*Available in CODE mode
** Available in NORM mode
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INTERFACE MODEL: 30608 DISPLAY ID: 64G703
OPHRATING MODE: —
ANALYSIS RESULTS
ERROR BIT ERRS BLK ERRS PAT LOSS
AVG BER BLOCKS BER
AVG BLER PAT SLIP
INTERFACE
TIME & SIGNAL PATL SEC RCV FREQ DATE
TEST SEC SEES ELAP SEC
GEN FREQ TIME ERR SEC
PERFORMANCE AVL SEC 9%DEG MIN SES
UNA SEC G EFS %SES
%AVL SEC GERR SEC DEG MIN
G 9%EFS ERR-SES BER-SES
INTERFACE MODEL.; 30609 DISPLAY 1D: 2MG704

OPERATING MODE: FRAMED/CRC4

ERROR BIT ERRS
BER
INTERFACE CODE ERR

CRC ERR*
AV FASH®

TIME & SIGNAL PATL SEC
ELAP SEC
S%EFS

PERFORMANCE AVL. SEC
UNA SEC
9%AVL SEC
G BEEFS

* Available 10 FRAMED/CRC4 mode
=+ Avatlable in FRAMED modes

ANALYSIS RESULTS

PAT LOSS
PAT SLIP

CER
AVG CRC*
b SEC CRC*

ROV FREQ
GEN FREQ
ERR SEC

% DEG MIN
G EFS
GERR SEC
ERR-SES

AVG BER

AVG CER
FAS ERR**

DATE
TIME
TEST SEC

SES
%SES
DEG MIN
BER-SES
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INTERFACE MODEL.: 30678 DISPLAY ID: DS0A/B
OPERATING MODE: FRAMED
ANALYSIS RESULTS
ERROR BI'T ERRS BLK ERRS PAT 1.OSS
AVG BER BLOCKS BER
AVG BLER PAT SLIP
INTERFACE FRA ERR* AVG FER® RCV BYTE
RCV CODE
TIME & SIGNAL PATL SEC RCV FREQ DATE
TEST SEC BLAP SEC GEN FREQ
TIME %EFS ERR SEC
PERFORMANCE AVL SEC %DEG MIN SES
UNA SEC G EFS S%SES
%AVL SEC GERR SEC DEG MIN
G %EFS ERR-SES BER-SES
*Not available in UNFRAMED mode
INTERFACE MODEL.: 40112 DISPLAY ID: RS-232
OPERATING MODE: DTE
ANALYSIS RESULTS
ERROR BIT ERRS BLK ERRS PAT LOSS
AVG BER BLOCKS BER
AVG BLER PAT SLIP
INTERFACE
TIME & SIGNAL PATL SEC RCV FRIQ) DATE
TEST SEC ELLAP SEC GEN FREQ
TIME DELAY %EFS
ERR SEC
PERFORMANCE AVL SEC %DEG MIN SES
UNA SEC G EFS %SES
%AVL SEC GERR SEC DEG MIN
G %EFS ERR-SES BER-SES
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INTERFACE MODEL: 46138 DISPLAY ID: V.35
OPERATING MODE: DCE

ANALYSIS RESULTS

ERROR BIT ERRS BLK ERRS PAT LOSS
AV(G BER BLOCKS BER
AVG BLER PAT SLIP
INTERFACE
TIME & SIGNAL PATL SEC RCV FREQ DATE
TEST SEC %HFS ELAP SEC
GEN FREQ TIME DELAY
ERR SEC
PERFORMANCE AVL SEC %G MIN SES
UNA SEC G EIS %SES
9 AVL SEC GERR SEC DEG MIN
G BEFS ERR-SES BER-SES
INTERFACE MODEL: 40151 DISPLAY ID: DS1
OPERATING MODE: —
ANALYSIS RESULTS

ERROR

INTERFACE

TIME & SIGNAL

PERFORMANCE

BIT ERRS
AVG BER
AVG BLER

PATL SEC
TEST SEC
GEN FREQ

AVIE, SEC
UNA SLEC
%AV SEC
G %EFS

BLK ERRS
BLOCKS
PAT SLIP

RCV FREQ

ELAP SEC
TIME

%DEG MIN
G EFS
GERR SEC
[IRR-SES

PAT LOSS
BER

DATE
ERR SEC
G%ERS

SES
“9SES
DEG MIN
BER-SES
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INTERFACE MODEL: 40182 DISPLAY ID: WEC303
OPERATING MODE: -
ANALYSIS RESULTS

ERROR BIT ERRS BLK ERRS PAT LOSS
AVG BER BLOCKS BER
AVG BLER PAT SLIP

INTERFACE

TIME & SIGNAL PATL 5EC RCV FREQ DATE
TEST SEC %EFS EL.AP SEC
GEN FREQ TIME DELAY
ERR SEC

PERFORMANCE AVL SEC 9DEG MIN SES

' UNA SEC G EFS %SES
Y% AVL SEC GERR SEC DEG MIN
G %EFS ERR-SES
BER-SES

INTERFACE MODEL.: 40198 DISPLAY ID: RS-449

OPERATING MODE: BRIDGE

ANALYSIS RESULTS

ERROR BIT ERRS BLK ERRS PAT LOSS
AVG BER BLOCKS BER
AVG BLER PAT SLIP

INTERFACE

TIME & SIGNAL PATL SEC RCV FREQ DATE
TEST SEC %ELS ELAP SEC
GEN FREQ TIME DELAY
ERR SEC

PERFORMANCE AVL SEC 9%DEG MIN SES
UNA SEC G EFS YSES
%AVL SEC GERR SEC DEG MIN
G %EFS ERR-SES BER-SES
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iINTERFACE MODEL: 40200 DISPLAY 1D: RS-449
OPERATING MODE: DCE/DTE
ANALYSIS RESULTS
ERROR BIT ERRS BLK ERRS PAT LOSS
AVG BER BLOCKS BER
AVG BLER PAT SLIP
INTERFACE
TIME & SIGNAL. PATL SEC RCV FREQ DATE
TEST SEC ELAP SEC GEN FREQ
TIME DELAY %EFS
ERR SEC
PERFORMANCE AVL SEC %DEG MIN SES
' UNA SEC G EFS %SES
9%AVL SEC GERR SEC DEG MIN
G %LEFS ERR-5ES BER-SES
INTERFACE MODEL: .40202 DISPLAY ID: V.35
OPERATING MODE: DCE/IYTL
ANALYSIS RESULTS
ERROR BIT ERRS BLK ERRS PAT LOSS
AVG BER BLOCKS BER
AV BLER PAT SLIP %EFS
ERR SEC
INTERFACE
TIME & SIGNAL PATL SEC RCV FREQ DATE
TEST SEC ELAP SEC GEN FREQ
TIME DELAY
PERFORMANCE AVL SEC %DEG MIN SES
UNA SEC G EFS %SES
9% AVL SEC GERR SEC DEG MIN
G %EFS ERR-SIS BER-SES
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INTERFACE MODEL: 40204 DISPLAY ID: LAB
OPERATING MODE:
ANALYSIS RESULTS
ERROR BIT ERRS BLK ERRS PAT LOSS
AVG BER BLOCKS BER
AVG BLER PAT SLIP
INTERFACE
TIME & SIGNAL PATL SEC RCV FREQ DATE
TEST SEC ELAP SEC GEN FREQ
TIME 9%EFS ERR SEC
PERFORMANCE AVL SEC %DEG MIN SES
UNA SEC G EFS %SES
%AVL SEC GERR SEC DEG MIN
G %EFS ERR-5ES BER-SES
INTERFACE MODEL: 40226 DISPLAY ID: MILUNB
OPERATING MODE: —
ANALYSIS RESULTS
ERROR BIT ERRS BLK ERRS PAT LOSS
AVG BER BLOCKS BER
AVG BLER PAT SLIP
INTERFACE
TIME & SIGNAL PATL SEC RCV FREQ DATE
TEST SEC ELAP SEC GEN FREQ
TIME DELAY %EFS
ERR SEC
PERFORMANCE AVL SEC %DEG MIN SES
UNA SEC G EFS %SES
%AVL SEC GERR SEC DEG MIN
G %EFS ERR-SES BER-SES
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INTERFACE MODEL: 40232 DISPLAY ID: RS-232
OPERATING MODIE: 1SOCH
ANALYSIS RESULTS
ERROR BIT ERRS BLEK ERRS PAT LOSS
AVG BER BLOCKS BER
AVG BLIER PAT SLIP
INTERFACE
TIME & SIGNAL PATL SEC RCY FREQ DATE
TEST SEC ELAP SEC GEN FREQ
TIME DELAY YbFS
ERR SEC
PERFORMANCE AVL SEC %DEG MIN SES
' UNA SEC G EFS 9% SES
G%AVL SEC GERR SEC DEG MIN
G %EFS ERR-SES BER-SES
INTERFACE MCDEL.: 40234 DISPLAY ID: RS-232

OPERATING MODE: ASYNC

ERROR BIT ERRS
AVG BER
AVG BLER
INTERFACE
TIME & SIGNAL PATL SEC
TEST SEC
TIME
ERR SEC
PERFORMANCE AVL SEC

UNA SEC
%AVL SEC
G %EES

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

RCV FREQ
ELAP SEC
DELAY

%DEG MIN
G EFS
GERR SEC
ERR-SES

PAT LOSS
BER

DATE
GEN FREQ
%EFS

SES
%SES
DEG MIN
BER-SES

B-10
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INTERFACE MODEL.: 406236 DISPLAY ID: RS5-232
OPERATING MODE: DTE/DCL
ANALYSIS RESULTS
ERROR BIT ERRS BLK ERRS PAT LOSS
AVG BER BLOCKS BER
AVG BLER PAT SLIP
INTERFACE
TIME & SIGNAL PATL SEC RCV FREQ DATE
TEST SEC ELAP SEC GEN FREQ
TIME DELAY SEFS
ERR SEC
PERFORMANCE AVL SEC %DEG MIN SES
' UNA SEC G EFS %SES
%AVL SEC GERR SEC DEG MIN
G %ERS ERR-SES BER-5ES
INTERFACE MODEL.: 40263 DISPLAY ID: RS-449
OPERATING MODE: DTE
ANALYSIS RESULTS
ERROR BIT ERRS BLK ERRS PAT LOSS
AVG BER BLOCKS BER
AVG BLER PAT SLIP
INTERFACE
TIME & SIGNAL PATL SEC RCV FREQ DATE
TEST SEC ELAP SEC GEN FREQ
TIME DELAY %EFS
ERR SEC
PERFCRMANCE AVEL SEC %DEG MIN SES
UNA SEC G EFS %SES
%BAVL SEC GERR SEC DEG MIN
G %EFS ERR-5ES BER-5ES

B-11



Analysis Results Availability

INTERFACE MODEL: 40298 DISPLAY ID: MILBAL
OPERATING MODE: ..
ANALYSIS RESULTS

ERROR BIT FRRS BLK ERRS PAT LOSS
AVG BER BLOCKS BER
AVG BLER PAT SLIP

INTERFACE

TIME & SIGNAL PATL SEC RCV FREQ DATE
TEST SEC ELAP SEC GEN FREQ
TIMIE DELAY % lFS
ERR SEC

PERFORMANCE AVL SEC %DEG MIN SES

' UNA SEC G EFS BSES

%AVL SEC GERR SEC DG MIN
G %EFS ERR-SES BER-SES

INTERFACE MODEL: 40323 DISPLAY ID: G.703

OPERATING MODE: 64 kb/s

ANALYSIS RESULTS

ERROR BIT ERRS BLK ERRS PAT LOSS
AVG BER BLOCKS BHER
AVG BLER PAT SLIP

INTERFACE

TIME & SIGNAL PATL SEC %EES RCV FREQ
DATE TEST SEC ELLAP SEC
ERR SEC GEN FREQ TIME
DELAY

PERFORMANCE AVL SEC %DEG MIN SES
UNA SEC G EFS GeSES
%AV SEC GERR SEC DEG MIN
G %EFS ERR-SES BER-SES

B-12
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INTERFACE MODEL.: 40365 DISPLAY ID:
kN

OPERATING MODE: NORM

ANALYSIS RESULTS

ERROR

INTERFACE

TIME & SIGNAL

PERFORMANCE

*Available m BPV mode
% Available in NORM mode

BIT ERRS**
PAT LOSS**
AVG BLER**

BPVs*

PATL SEC**
DATE
ELAP SEC

AVL SEC**
UNA SEC**
oAV, SECH*
G %EFS**

BLOCKS**
AVG BER®*
PAT SLIP**

BPY Rate*

GEFS
TEST SEC**
ERR SEC**

WDEG MIN**
G EFS**
GERR SEC**
ERR-SES**

BLK ERRS*¥
BER**

AVG BPVR*

RCV FREQ
GEN FREQ
TIME

SES*#
GeSESH*E
DEG MIN**
BER-SES**

INTERFACE MODEL:

OPERATING MODE: NORM

ERROR

INTERFACE

TIME & SIGNAL

PERFORMANCE

#*Available in BPV mode
#* Available in NORM mode

40380

ANALYSIS RESULTS

BIT ERRS**
AVG BER**
AVG BLER**

CODE ERR*

PATL SEC**
DATE
ELAP SEC

AVL SEC**
UNA SEC**
FAVL SECH*
G %ERS**

BLK ERRS**
BLOCKS**
PAT SLiP**

CER*

GeRES
TEST SEC**
LLiRR SEC**

FBDEG MIN**
G EFS**
GERR SEC**
ERR-SES*#*

DISPLAY ID: 2.048M

PAT LOSS**
BER**

AVG CER*

RCV FREQ
GEN FREQ
TIME

SES#*

G SES**
DEG MIN*#
BER-SES**
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iNTERFACE MODEL.: 40392 DISPLAY ID: RS-232
OPERATING MODE: CHAR
ANALYSIS RESULTS
ERROR BIT [IRRS BLK ERRS PAT 1LOSS
AVG BER BLOCKS BER
AVG BLER PAT SLIP
INTERFACE
TIME & SIGNAL PATL SEC RCV I'REQ DATE
TEST SEC ELAP SEC DELAY
ERR S1C GEN IFREQ TIME
Wl:FS
PERFORMANCE AVL SEC Y%DEG MIN SES
' UNA SEC G EES %SES
%AVL SEC GERR SEC DEG MIN
G %EFS ERR-SES BER-SES
INTERFACE MODEL: 40405 DISPLAY ID: DS1/D4
OPERATING MODI: NORM
ANALYSIS RESULTS
ERROR BIT ERRS** BIL.K ERRS#* PAT LOSS**
AV(G BER** BLOCK S+ BER##
AVQG BLER™®* PAT SLIP#*
INTERFACE CODE ERR¥ BPVs* AVG BPVR*
BPV Rate* RCV CODE
TIME & SIGNAL PATE SEC** GRS % RCV FREQ
DATE TEST SEC** DAT RATE
ELAP SEC [ERR SEC** GEN FREQ
TIME
PERFORMANCE AVL SECH##* GDEG MIN*+ SES**
UNA SEC** G EFS#®* Y. SES#*

*Available in BPV mode
** Available in NORM mode

%AVL SEC#
G %EEFS#

GERR SEC**
ERR-SES**

DEG MIN**
BER-SES**
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INTERFACE MODEL: 40460 DISPLAY ID: DS1/Fe
OPERATING MODE: D4
ANALYSIS RESULTS

ERROR BIT ERRS PAT LOSS AVG BER
BER PAT SLIP

INTERFACE BPVs BPV Rate AVG BPVR
FRA ERR** AVG FER** CRC ERR*
AVG CRC* RCYV CODE

TIME & SIGNAL. PATIL. SEC %EFS RCV FRIEQ
DATE TEST SEC ELAP SEC
ERR SEC GEN FREQ TIME

PERFORMANCE AVL SEC 9%DEG MIN SES

' UNA SEC G EFS %SES
%AVL SEC GERR SEC DEG MIN
G %EFS ERR-SES BEER-SES

*Available in ESF mode

** Avaifable in D4 mode

INTERFACE MODEL.: 40540 DISPLAY ID: DS1/T1

OPERATING MODE: D4/S1.C96

ANALYSIS RESULTS

ERROR BIT ERRS PAT LLOSS AVG BER
BER PAT SLIP

INTERFACE BPVs BPV Rate AVG BPVR
FRA ERR* AVG FER* CRC ERR*#
AV(G CRC** RCV CODE

TIME & SIGNAL PATL SEC RCV FREQ DATE
TEST SEC ELAP SEC GEN FREQ
TIME %EFS ERR SEC

PERFORMANCE AVL SEC %DEG MIN SES
UNA SEC G EFS %SES
% AVL SEC GERR SEC DEG MIN
G %EFS ERR-SES BER-SES

*Available in D4/SLC96 mode
**% Available in ESF mode
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Analysis Results Availability

INTERFACE MODEL: 41131
OPERATING MODE:

ERROR BIT ERRS
AVG BER
AV(G BLER

INTERFACE FRA ERR
BPVs
RLVLY

TIME & SIGNAL PATL SEC
TEST SEC
TIME

PERFORMANCE AVL SEC
UNA SEC
% AVL SEC
G %EFS

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

AVG FER
AVG BPVR
R [LVL. dB

%EFS
DAT RATE
ERR SEC

“%DEG MIN
G EFS
GERR SEC
ERR-SES

DISPLAY ID: DDSLL

PAT LOSS
BER

SMPX CUR
BPV Rate

DATE
ELAP SEC

SES
G%SES
DEG MIN
BER-SIS

INTERFACE MODEL: 41400
OPHERATING MODE: DTEDCE

ERROR BIT ERRS
AV(G BER
AVG BLER

INTERFACE

TIME & SIGNAL PATIL. SEC
TEST SEC
DELAY
ERR SEC

PERFORMANCE AVL SEC

UNA SEC
LAV SEC
G %EFS.

ANALYSIS RESULTS

BLK ERRS
BLOCKS
PAT SLIP

RCV FREQ
ELAP SEC
TIME

%DEG MIN
G EFS
iERR SEC
ERR-SES

DISPLAY ID: MIL449

PAT LOSS
BER

DATE
GEN FREQ
%EFS

SES
%SES
DEG MIN
BER-SES
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Appendix B

INTERFACE MODEL.: 414490 DISPLAY ID:

T1/FT1

OPERATING MODE:

ANALYSIS RESULTS

ERROR' BIT ERRS PAT LOSS AVG BER
BER PAT SLIP

INTERFACE BPVs RCYV BOM? AVG BPVR
MAX ZERO BPV Rate RCV CODE
BIT SLIP AVG FER? RX ABCD?
AVG CRC? ROV BYTE? SMPX CUR
FRA ERR? CRC ERR?

TIME & SIGNAL PATL SEC RCV FREQ DATE
~LVLdB +LVLV PPLVLV
ELAP SEC +LVLdB LV1. dBm
GEN FREQ TIME SLVLV
%EFS ERR SEC TEST SEC

PERFORMANCE AVL SEC %DEG MIN SES
UNA SEC G FFS %SES
%AVL SEC GERR SEC DEG MIN
G %EFS ERR-SES BER-SES

"Not valid in VOICE or RS232 modes

¢ ESF frame only

*available in VOICE moxle

4 Framed mode only

INTERFACE MODEL.: 41910 DISPLAY ID: ACCESS

OPERATING MODE: —

ANALYSIS RESULTS

ERROR

INTERFACE

TIME & SIGNAL TIME DATE ELAP SEC

PERFORMANCE

B-17



Analysis Results Availability

INTERFACE MODEL: 41945 DISPLAY ID: DS3

OPERATING MODE: —

ANALYSIS RESULTS

ERROR

INTERFACE

TIME & SIGNAL

PERFORMANCE

T Availabte in M13 mode
2 Available in CBIT mode

BIT ERRS
BER

BPVy

AVG PER!?
FEBI:?

AVG FEBE?

2

AVG CPER”

PATL SEC
BPV SE¢
ELAP SEC
CPIES A?
FEBE § A’
ERR SEC

AVL SEC
UNA SEC
%AVL SEC
G 9%EFS

PAT L0538
PAT SLIP

PAR ERR'-?
BPV Rate
AV(G FER
RCV FEACE

RCV FREQ
BPV %EFS
GEN FREQ
CPE § B?
FEBE § B?
TEST SEC

%DEG MIN
G BFS
GERR SEC
I:RR-SES

AVG BER

AVG BPVR
CPAR ERR?
RX X1:X2':2
FRA ERR

DATE
HERS
TIME
CPES C?
FEBE S (7

SES
BSES
DEG MIN
BER-SES
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Appendix B

INTERFACE MODEL: 41800 DISPLAY ID: 2M/n64
OPERATING MODE: FRAMED
ANALYSIS RESULTS

ERROR BIT ERRS PAT LOSS AVG BER
BER PAT SLIP

INTERFACE CER FAS ERR AVG FAS
MEAS ERR AVG MFAS REBE
AVG REBE ISEC CRC CRC ERR
AVG CRC RCV BYTE RX ABCD'
RCV FAS RCV NFAS RCV MFAS
BIT SLIP CODE ERR AVG CER

TIME & SIGNAL PATL SEC RCV FREQ DATE
-LVL dB ELAP SEC + LV dB
GEN FREQ TIME +WNDR
-WNDR PP WNDR 15m WINDR
24h WNDR

PERFORMANCE AVL SEC %DEG MIN SES
UNA SEC G EFS 9%SES
%AVL SEC GERR SEC DEG MIN
G BEFS ERR-5ES BER-SES

I Available in VOICE mode
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+WNDR

-WNDR

%AVL SEC

%DEG MIN

%EFS

%SES

15m WNDR

24h WNDR

1SEC CRC

AVG BER

AVG BLER

AVG BPVR

Appendix C

APPENDIX C
ANALYSIS RESULTS DEFINITIONS

Positive Wander - The maximum positive peak wander deviation since the beginning of the test, expressed in
Uls, (TIME & SIGNAL)

Negative Wander - 'The maximum negative peak wander deviation since the beginning of the test, expressed
in Uls. (TIME & SIGNAL)

Percent of Available Seconds - The ratio of available seconds o the total number of scconds counted since
pattern 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 minutes consisting of the
available non-severely errored seconds counted since pattern synchronization, Expressed as a percentage. See
DEG MIN and Appendix F. (PERFORMANCE category, Option 4004 )

Percent of Ervor-Free Seconds - The ratio of error-free seconds to the total number of pattern synchronization
seconds. Brror-free seconds are the difference between pattern synchronization seconds and errored seconds.
Fxpressed as a percentage. See Pattern Synchronization 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, AVLSEC, and Appendix F. (PERFORMANCE category, Option
4004)

15-Minute Wander - The maximum peak-to-peak wander deviation over the last |5 minutes of the test, This
result is unavailable during the first 15 minutes of the test and is updated once per minute thereafter. (TIME &
SIGNAL category)

24-Heur Wander - The maximum peak-to-peak wander deviation over the last 24 hours of the test. This result
is unavailable during the first 24 hours of the test and is updated once per hour thereafter. (TIME & SIGNAL
category)

One-Second Cyclic Redundancy Check Errors - 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. Expressed 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 counted since pattern synchronization. Expressed in exponential form. See BLK ERRS and
BLOCKS. (ERROR category)

Average Bipolar Violation Rate - The average bipolar violation rate occurring during a test period starting from
pattern synchromization. AVG BPVR is calculated by dividing the total number of bipolar violations counted
by the total number of bits counted after signal presence is detected. Expressed in exponential form. See BPVs.
(INTERFACE category)




Analysis Results Definitions

AVG CER

AVG CRC

AVG CPER

AVG FAS

AVG FEBE

AVG FER

AVG MFAS

AVG PER

AVG REBE

AVL SEC

BER

BER-SES

BIT ERRS

BIT SLIP

BLK ERRS

BLOCKS

ANALYSIS RESULTS DEFINITIONS (CONTINUED)

Average Code Error Rate - The average code error rate oceurring during the fest period starting {rom pattern
synchronization. AVG CER is calculated by dividing the total number of code errors counted by the total number
of bits counted after signal presence is detected. Expressed in exponential form.  See CODE ERR.
(NTERFACE caiegory)

Average Cyelic Redundancy Check Error Ruate - The average CRC error rate oceurring during the test period
starting [rom pattern synchronization. AVG CRC is caleulated by dividing the total number of CRC block errors
counted by the total number of CRC blocks counted alter signal presence is detected, Expressed in exponerdial
torm. Sce CRC ERR, (INTERFACE category)

Average C-bit Parity Error - The ratio of C-bit parity errors detected to the total number of parity bits received.
(INTERFACE category)

Average Frame Alignment Signal (FAS) Error Rate - The average frame alignment signal error rate oceurring
during the test period starting from pattern synchronization, AVGFAS 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. (INTEREFACE calegory)

Average Far End Block Errorys - the number of far end block errors detected. (INTERFACE category)
Average Frame Error Rute - The average frame error rate oceurrin g during the test period starting from pattern
synchronization. AVG FER is calculated by dividing the total number of [rame errors counted by the tolal

number of traming bits counted after frame synchronization occurs. See FRA ERR. (INTERFACE category)

Average Multiframe Alignment Signal Errors - The ratio of errored MFEAS words to the total number of MFAS
words detected. (AINTERFACE category)

Average Parity Error Rate - The ratio of errored parity bits to the total number of parity bits detected,
(INTERFACE category)

Average Remote End Block Ervors - The ratio of remote end block errors to the total number of blocks received.
(INTERFACE caiegory)

Available Seconds - The total nomber of available secords, as determined by CCITT Recommendation G.82 1
criteria.  See Appendix F. (PERFORMANCE category, Option 4004)

Bit Error Rute - The total number of bit errors counted over the last test interval divided by the total number
of data bits counted in the Fast test interval, Expressed in exponentiat form. Sce BITERRS. (ERROR category)

Bit Error Rate Minus Severely Evrored Seconeds - The bit error rate, excluding the errors that occurred durin Z
severety errored seconds, (PERFORMANCE citegory)

Bit Errors - The total number of errored data bits counted since pattern synchronization. (ERROR and
SUMMARY categories)

Bir Stips - The number of bit slips counted in a Frame since patiern synchronization. (INTERFACE category)

Block Errors - The total number of complete blocks received that contain one or more bit errors since paitern
synchronization. See BLOCKS. (HRROR category)

Blocks - The total number of complete blocks received since pattern synchronization. The block length is set
through the Auxitiary Block Lenagth menu. (ERROR category)
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BPV %EFS

BPV Rate

BPVs

BPV SEC

CER

CHAR ERR

CODE ERR

CPAR ERR

CPES A

CPESB

CPESC

CRCERR

DATE

DAT RATE

DEG MIN

DELAY

ELAP SEC

Appendix C

ANALYSIS RESULTS DEFINITIONS (CONTINUED)

Percent of Bipolar Vielation Error-Free Seconds - The ratio of BPV-free seconds to the total number of signal
present seconds. BPV-free seconds are the difference between pattern signal present seconds and BPV seconds.
Expressed as a percentage. See Signal Present Seconds and BPY SEC. (TIME & SIGNAL category)

Bipolar Violation Rate - The total number of bipolar violations counted in the Tast test interval divided by the
wital number of bits counted in the last test interval. See BPVs, (INTERFACE category)

Bipolar Viclations - The total number of invalid bipolar violations counted after signal presence is detected.
(INTERFACE and SUMMARY categories)

Bipolar Violation Seconds - The number of seconds where at least | bipolar violation oceurred. {TIME &
SIGNAL category)

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)

Character Errors - The {otal number of errored characters received that contain at least one bit error. Oniy
appears i asynchronous timing mode. (ERROR and SUMMARY categories)

Code Errors - The total number of code errors counted after signad presence is detected. Result only applies
to G.703 and G.704 interfaces. (INTERFACE and SUMMARY categories)

C-bit Parity Errors - The number of C-bit parity errors detected since the test started. (INTERFACE category)

C-bit Parity Errors Type A - The number of error analysis seconds during which 1 C-bit parity error was
detected. (TIME & SIGNAL category)

C-hit Parity Errvors Type B - The number of error analysis seconds during which 2 to 44 C-bit parity errors were
detected. (TIME & SIGNAL category)

C-bit Parity Frrors Type C - The number of error analysis seconds during whiclv more than 44 C-bit parity errors
were detected. (TIME & SIGNAL category)

Cyclic Redundancy Check Errors - The total number of CRC errors counted since the beginning of the test,
(INTERFACE and SUMMARY categories)

Date - The calendar date in day, month, and year. The date is set through the Auxiliary Date menu. {TIME &
SIGNAL category)

Data Rute - The receive data rate in bfs of the channe! being analyzed, L.e., the primary or secondary channel,
(TIME & SIGNAL category)

Degraded Minutes - The total number of minutes wherse the average BER is worse than 10%, Note that CCITT
Recommendation (G.821 relaxes this requiremnent somewhat at 64 kb/s so that when the average bit rate over
60 seconds is 64 kb/s, and four biterrors are counted, corresponding 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 between Request to Send (RTS) going HIGH and Clear (o Send
(CTS8) going HIGH. The result is displayed in milliseconds from (0 t0 9,999 and >999% ms. (TIME & SIGNAL
category)

Lilapsed 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 may or may not start at the same time. See TEST SEC,
(TIME & SIGNAL category}




Analysis Results Definitions

ERR SEC

ERR-SES

FAS ERR

FEBE

FEBES A

FEBESB

FEBES C

FRA ERR

G %EFS

G EFS

GEN FREQ

GERR SEC

LVLYV

LVt dB

PPL{VLV

LVL dBm

MAX ZERO

MFAS ERR

ANALYSIS RESULTS DEFINITIONS (CONTINUED)

Errored Seconids - The total aumber of test seconds where atleast one biterror oceurred, See TESTSEC. (TIME
& SIGNAL category)

Error Seconds Minus SES - The number of bit errors counted since the initeal pattern synchronization excluding
those counted during sync [oss seconds and severely errored seconds.

Frame Aligpment Signad Errors - The total number of errored frame atignment signal bits counted after frame
synchronezation occurs, (INTERFACE and SUMMARY categorics)

Far End Block Errors - The number of far end block errors detected. (INTERFACE category)

Far End Block Error Seconds Type A - The number of error analysis seconds during which [ FEBE was detected.
This result only appears when C-bit framing is selected. (TIME & SIGNAL category)

Far End Block Error Seconds Type B - The number of error analysis seconds during which 2 to 44 FEBESs were
detected. This result only appears when C-bit framing is selected. (FIME & SIGNAL category)

Far End Block Error Seconds Type € - The number of error analysis seconds during which more that 44 FEBEs
were detected. This result only appears when C-bit framing is selected. (TIME & SIGNAL category)

Frame Errors - The total number of errored framing bits counted after frame synchronization oceurs.
RECEIVER panel FRAME SYNC LED illuminates. (INTERFACE and SUMMARY categories)

G.82( Percent of Error-Free Seconds - The ratio of error-free seconds to the total number of available seconds,
as error-free seconds applies to CCITT Recommendation G.82 1, Expressed as a percentage. See G EFS, AVL
SEC, and Appendix I (PERFORMANCE category, Option 4004)

G821 Error-Free Seconds - The total number of available seconds in which no bit errors are counted. as error-
free seconds applics to CCITT Recommendation G 82 1. See Appendix F. (PERFORMANCE category, Option
4004)

Generator Clock Frequency - The current generator clock frequency in Hertz, (TIME & SIGNAL category)

G821 Ervared Seconds - The total number of available seconds with at least one bit error. Sce AVL SEC and
Appendix F. (FERFORMANCIE category, Option 4004)

Levelin Volts - The receive level expressed in L1V steps from +6.0V to -6.0V. (TIME & SIGNAL category)
Level indB - The receive level expressed in 0.1dB steps from +6dB to -40dB. (TIME & SIGNAL category)
Peak to Peak Level in Volts - The receive peak to peak level in 0.1V steps from +12.0V to -12.0V. (TIME &
SIGNAL category)

Levelin dBm - The receive level in 0. tdBm steps from +22.5 (0 -23.5 dBm. Only available when all ones, AIS
signal, is detected. (TIME & SIGNAL category)

Maximum Zeros - The maximum number of consecutive zeros counted since the 1ast test restart. (INTERFACE
category)

Mulriframe Aligninent Signal Word Ervors - The number of errored MIPAS words detected in timeslot 16,
(SUMMARY and INTERFACE categories)
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PAR ERR

PAT LOSS

PAT SLIP

PATL SEC

Pattern
Sync
S_econds

PP WNDR

RCV BOM

RCV BYTE

RCV CODE

RCV FAS

RCV FEAC

Appendix C

ANALYSIS RESULTS DEFINITIONS (CONTINUED)

Parity Errers - The number of parity errors detected since the last tesk restart, (INTERFACE category)

Pattern Synchronization Loss - The total number of pattern synchronization losses occurring during a test
period. ALARMS pancl PATTERN LOSS LED iffuminates. (ERROR and SUMMARY categories)

Patiern Stips - The total number of occurrences where extra or missing data bits are detected in the received
data. This result onty appears when pseudorandom patterns are received. ALARMS pancl PATTERN SLIP
LED iHuminates. (ERROR and SUMMARY categories)

Pattern Loss Seconds - The number of seconds during which pattern synchronization is lost, (TIME & SIGNAL
caegory)

The nunther of st seconds having pattern
synchronization during any portion of
the second,

Peak-to-Peak Wander - The total deviation of positive-to-negative peak wander since the beginning of the test,
expressed in Uls, (TIME & SIGNAL category)

Received Bit Oriented Message - The ASCI message of the BOM present on the data link. (INTERFACE
category). The received BOM has the following meaning:

YEL ALM - yellow alarm

LLB ACT - line loopback activate

LLB DEA - line loopback deactivate
PLB ACT - payload loopback activate
PLB DEA - payload loopback deactivate

Receive Byte Code - The received byte in binary form every 150 milliseconds. (INTERFACE category)

Receive Code Name - The control code name of the received byte displayed in the RCV BYTE result. Result
only appears when the DDS DSOA/B Data Interface (Model 30678) is selected. (INTERFACE category)

Received Frame Alignment Signal Word - The received FAS word. (INTERFACE category)

Received Far End Alarm Control Code - The number of far end alarm control codes received. (INTERFACE
category). The FEAC is a 6-digit code with the following meanings:

Code Mnemonic Meaning

011001 D83 EQF!I D53 Equipment Failure (Type 1}
001110 PS3LOS D83 Signal Loss/High Bit Frror Rate
000000 DS3 O0F D53 Cut-Of -Frame

OLO110 DS3 AIS DS3 Alarm Indication Signal Received
0110310 DS3 IDLE DS3 ldie Code Received

CUINER! DS3 EQF2 D53 Equipment Failure (Type 2)
QLN COM EQF2 Common Hquipment Failure (Type 2)
G1O101 MDST LOS Multiple DS1 Loss/High Bit Error Rate
000101 DS B DS 1 Equipment Failure (Type 1)
0110 DS1 LOS Single DSt Loss/High Bit Error Rate

GOO01 ¢

DS1EQRE2

DS 1 Equipment Failure (Type 2)




Analysis Results Definitions

RCV FREQ
RCV MFAS
ACV NFAS

REBE

RLVL dB
RLVLYV

RX ABCD

RX X1 X2

SES

Signal
Present
Seconds
SMPX CUR

Test Interval

Test Period

TEST SEC

TIME

UNA SEC

Receiver Clock Freguency - The current receiver clock frequency in Hertz. (TIME & SIGNAL category}
Received Frame Alignment Signal Word - The received TAS word. (INTERFACE category)
Received Not Frame Alignment Signal Word - The received not FAS word, {INTERFACE category)

Remote End Block Frrors - The number of remote end block errors detected since the start of the test,
(INTERFACE category)

Receive Level in dB - The receive evel expressed in LOdB steps, (INTERFACE category)
Recelve Level jn Volrs - The receive level expressed in volts in 0.0 volt steps, (INTERFACE category)

Receive ABCD - The binary status of the ABCD signal bits of the selecied DSO channel, (INTERFACE
category)

Received X Bits - The current value of the received X1 and X2 bits. (INTERFACE category)

Severely Errored Seconds - The total number of available seconds during which the BER is worse than 107,
as severely errored seconds applies to CCITT Recommendation G.821. See Appendix F. (PERFORMANCE
category, Option 4004)

The number of test seconds having signal

presence during any portion of

the second.

Stmplex Current - The simplex current level in milliamps, in 1 mA steps, and polarity. (INTERFACE category)

Every 10 seconds, starting with pattern synchronization. Used to calculate error rates, e.g., BER, BPV Rate,
and CER.

Starts at pattern synchronization and continues o each reading of the resubis,

Test Seconds - The total number of seconds counted after initial pattern synchronization. RECEIVER panel
PATTERN SYNC LED illuminates at patiern synchronization, (TTME & SIGNAL calegory)

Time - The time of day in hours, minutes, and seconds. Hours are presented in a 24-hour format. The time is
sct through the Auxiliary Time menu. (TIME & SIGNAL category)

Unavailable Seconds - The total number of unavailable seconds determined by CCITT Recommendation G.87 1
criteria, See Appendix F. (PERFORMANCE category, Option 4004)
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APPENDIX D
MAINFRAME STATUS AND ERROR MESSAGES

This appendix lists the mainframe status messages and error messages displayed on the front panel. Accompanying the displayed
message is an explanation of what caused the message to be displayed.

ASYNC FRAMING ERROR - The sclected parameters are not compatible with the selected asynchronous operating mode. The
bawd rate, number of data bits, or parity arc not the same.

ASYNC FREQUENCY CONTENTION - The selected frequency is not compatible with asynchronous operation.  Any

frequency above 20 kHe generates this message.

ASYNC PATTERN CONTENTION - The selected est pattern is not compatible with agynchronous operation. The patterns
include: 1:7, 3IN24, 271,271 QRSS, and PRGM.

AUTOBAUD IN PROGRESS - Occurs when the break key was pressed on a remote terminal connected to the mainframe and
the autobaud process is in progress.

CLEARING NOVRAM - Occurs when an option has been changed. Albmainframe configurations are defaulted when the non-
volatile RAM s cleared.

DIFFERENT INTERFACE - Occurs when recall is executed by the mainframe with a different interface installed than the one
instatled when the unit configuration was stored.

GENERATOR CLK NOT PRESENT - The mainframe has not detected a clock signal.

GENERATOR HOLD RR/RS - The mainframe has detected the selected out-of-band flow contro! condition,
GENERATOR HOLD DM/TR - The mainframe has detected the selected out-of-band flow controf condition.
GENERATOR HOLD CS - The mainframe has detected the selected out-of-band ftow control condition.
KEY STUCK - ALARM RST - The AL ARM RESET key is stuck during power-up,

KEY STUCK - CTRL 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 ERROR 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 inferfuce status and control panel key is stuck during power-up.

KEY STUCK - LOGP UP - The top interface status and control panel key is stuck during power-up,




Mainframe Status and Error Messages

KEY STUCK - MORE - The MORE key is stuck during power-up.

KEY STUCK - RE CT1 DN - The left RESULT CATEGORY switch is stuck on the down arrow during power-up,
KEY STUCK - RE CT1 UP - The left RESULT CATEGORY switch is stuck on the up arrow during power-up.
KEY STUCK - RE CT2 DN - The right RESULT CATEGORY switch is stuck on the down arrow during power-up.
KEY STUCK - RE CT2 UP - The right RESULT CATEGORY switch is stuck on the up arrow during power-up.
KEY STUCK - RE SL1 LF - The feft RESULT SELECT switch is stuck on the Jeft arrow during power-up.

KEY STUCK - RE SL1 RT - The left RESULT SELECT switch is stuck on the right arrow during power-up.
KEY STUCK - RE SL2 LF - The right RESUL'T SELECT switch is stuck on the left armrow 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 soltkey from the left is stuck during power-up.

KEY STUCK - SOFTKEY 2 - The second softkey from the left is stuck during power-up.

KEY STUCK - SOFTKEY 3 - The third softkey from the left is stuck during power-up.

KEY STUCK - SU CAT DN - The SETUP CATEGORY switch is stuck on the down arrow during power-up.
KEY STUCK - SU CAT UP - The SETUP CATEGORY switch is stuck on the up arrow during power-up,

KEY STUCK - SU SEL LF - The SETUP SELECT switch is stuck on the feft arrow during power-up.

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 ANALYSIS RESULTS TIME & SIGNAL category when the mainframe
has not detected framing,

OPTIONS HAVE CHANGED - The configuration of the mainframe has changed. Usually occurs when an option is added or
removed.

RCV DATA INVERT - The received data is inverted. 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 ANALYSIS RESULTS SUMMARY category when the mainframe has notsynchronized
or has lost the received signal.
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SYNC PATTERN CONTENTION - The selected test patiern is not compatible with synchronous operation,  The patterns
include: FOX and USER -3 patterns. This message does not appear when the Synchronous User Pattern option (Option 4006)

15 instatled,
TRANSMITTING LOOP CODE - The front panel interface control switch (LOOP UP or LOOP DOWN) was pressed causing
the FIREBERD to generate the corresponding loop code,
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Appendix E

FIREBERD 4000 FACTORY DEFAULTS

Item

Front Panel Switches
SELF LOOP

ERROR INSERT
SETUP CATEGORY

ANALYSIS RESULTS
CATEGORY

DISPLAY HOLD
PRINTER Event

Interface Control Panel

SETUP CATEGORY Menus

INTERFACE:

EMULATE:
TIMING:

GENERATOR CLOCK:

INTERNAL FRE():
SYNTH:

PATTERN:
PRGM #01:

SERI

USER?2

Factory Defaults

ON
OFF
SETUP SUMMARY

ERROR

OFF
OFF

RTS: OFF DTR: OFF

INT232

DTHE
SYNC

INTRNL

64.0 kHz
0.05 kHz

241
0100

0101010101010001 0101
0101010301 0101010701

010101555555 55 AA AA AA

AAOLOEO1T 01 01 01 FFFFFF
FF FF FF 8001 8001 80 01 80
01 80 01 80 (1

5448452051 554943 4B 20

42 52 4F 57 415 20 46 4F 58 20
4A 554D 5053 204F 564552
20544845 204C 41 5A 59 20
44 4F 472031 3233343536

373839300D 0A

Description/Comment

1D itluminated
LLED not ilfuminated
SETUP SUMMARY displayed

Analysis Results Error category

LED not illuminated
LED illuminated

LEDs not ilfuminated

Internal RS-232-C Interface

Data terminal equipiment emulation
Synchronous timing

Internal generator clock

Internal fixed frequency
Optional synthesizer frequency

Pseudorandom pattern
Programmable Bit pattern

il User Programmable
Character pattern
(T1-6 zeros and ones
density stress test)

#2 User Programmable Character pattern
(7-Bit ASCII Quick Brown Fox
message)
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FIREBERD 4000 FACTORY DEFAULTS (CONTINUED)

ltem Factory Defauits Description/Comment

USER3 E3CRC5 40 D8 E4 CY C3 D2 40 #3 User Programmable Character patiern
C2 D9 D6 E6 D5 40 C6 D6 17 40 (8-Bit EBCDIC Quick Brown Fox
D1 E4 D4 D7 E240 D6 ES C5 D9 message}
40 E3 C8 C5 40 D3 C1 Y ER 40
C4D6CTA0F1 F2 F3 B4 IS 16

SETUP SUMMARY

RECALL/STORE
AUXILIARY Functions

AUX PRINT EVENT:

FLOW:
USER SYN THRSH:
SYNC LOSS THRSH;

SYNC LOSS ACT:

BLOCK LENGTH:
DATE:

TIME:

RESULT PRINT:
STATUS PRINT:

PRINTER:

RC/PRINT

R5232:

IEEE-488:

FREQ!:

F7 F8 FO FG 0D 25

21, 64.0 ki,
INT232, DTE, SYNC

All defaulted

BRROR: all events QOFF
TIMED: 00:05

OFF
HBYT
NORM

HALT

PATLEN
Current date
Current time
ST

OFF

40, FAST . CRLF

RC:NONE PRINT:232
9600, 8, NONE
IEEE-488:ADDR: XX
(XX =unit’s 488 address)

0000.3 ktz

Pattern, Clock, lnterface, and
Emulation Defaules

All selections have factory defaulis.

Error Print Event Meng
Timed Print Event Menu

Out-of-Band Flow Control Menu
User Synchronization Threshold Menu
Synchronization Loss Threshold Menu

Receiver Action Upon Synchronization
Loss Menu

Block Length Meny

Date Menu

Time Menu

Results Printout Format Menu
Status Message Printout Menu

Printer Printout Format Meno
WIDTH, MODE, TERM

Remote Control/Printer Driver Menu

RS232 Printer/Controller
BALUD. DATA, PAR Interface Menu

Optional IREE-485 Interface Menu (if
installed).

Optional Frequency Synthesizer Default Meny
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FIREBERD 4000 FACTORY DEFAULTS (CONTINUED)

Item

FREQ(#):

CLEAR NOVRAM?

ANALYSIS RESULTS Tables

SUMMARY

ERROR

INTERFACE

TIME & SIGNAL

PERFORMANCE

Option not installed

Option installed

Factory Defaults

FREQE: 0.3, FREQ2: 1.2,

FREQ3: 1.8, FREQ4: 2.4,

FREQS5: 4.8, FREQG: 9.6,

FREQ7: 19.2, FREQS: 48.0,

FREQY: 56.0, FREQ10: 64.0,

FREQIL1: 128.0, FREQ12: 256.0,
FREQI13: 512.0, FREQ14: 704.0,
FREQ15: 1544.0, FREQ16: 2048.0 kHz

n/a

RESULTS OK

BIT ERRS:
AVG BER:
BER:

PAT SLIP:
BLK ERRS:
BLOCKS:
AVG BLER:
PAT LOSS:

BPVs:

PATL SEC:
ERR SEC:
%EFS:
TEST SEC:
ELAP SEC:
GEN FREQ:
RCV FREQ:
DELAY:
TIME:
DATE:

OPTION NOT INSTALLED

Description/Comment

Optional Synthesizer Fixed Frequency
Editor Menu

Clear Non-Volatile RAM Menu

No errors detected

0

0. E-0X (counting)
0. E-OX (counting)
G

0

counting

0. E-OX (counting)
0

N/A (Not available)

0

0

100.00%
counting
counting
64000.0
64000.0
blank
Current time
Current date

CCITT G821 Performance option not
instatled.

CCITT G.821 Performance option
nstalled.




FIREBERD 4000 Factory Defaults

ltem

PERFORMANCE (Continued)

ALARMS Status Pane!

PATTERN 1.0SS
CLOCK LOSS
FRAME LLOSS
PATTERN SLIP
POWER LOSS

RECEIVER Status Panel

PATTHERN SYNC
CLOCK PRES
FRAME SYNC
MARK

SPACE

Interface Status and Control Panel

EMULATE DTE

Factory Defaults

AVL SEC:
UNA SEC:
DAVE SEC;
DEG MIN:
%DECG MIN:
G EFS:
GERR SEC:
G %EFS;
SES:

9SES:
FRR-SLS:
BER-SES:

OFF
OFF
OFF
QOFF
ON

ON
ON
OFF
ON
ON

RLSD (RR)
DSR (DM)
CTS

RTS

DTR

Description/Comment

counting
0
100.00%
0

0.00%
counting
0
100.005%
0

0.00%

0

counting

OFF:
OFF
OFF
OFF
OFF
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APPENDIX F

Appendix F

OPTION 4004, CCITT G.821 PERFORMANCE ANALYSIS DISCUSSION

F.1 INTRODUCTION

This appendix discusses the eriteria for performance analysis, the concept of available time versus unavailable time, and degraded
minutes as specified in CCITT Recommendation G821, This discussion is provided (o familiarize users that have the G.821
Performance Analysis Module option installed (Option 4004).

F.2 PERFORMANCE ANALYSIS RESULTS

The performance results listed in Table F- | are derived by observing the recetved bit error courtts and received bit counts at 1-second
intervals, and classifying each T-second interval as cither available, unavailable, severely errored, or error free seconds. Refer 1o
Appendix C for definitions describing the results listed in Table F-1. This division of test time is iHustrated in Figure F-1. Further
calculations yield the number and percentage of degraded minutes, and percentages of available, severely errored, and error free

seconds,

Table F-1

Performance Category Resuits

Displayed
Results

Description

%AV SEC
%G MIN
%SES

AVL SEC
BER-SES
DEG MIN
ERR-SES
G %EFS

G EFS
GERR SEC
UNA SEC

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

G821 Percent of Error Free Scconds
(3.82! Error Free Seconds

G821 Errored Seconds

Severely Hrrored Seconds
Unavailable Seconds

TOTAL TEST THME

FROM INITIAL SYNCHRONIZATION

AVAILABLE SECCONDS

UNAVAILABLE SECONDS

Division of Test Seconds for Performance Analysis

NON-SEVERELY SEVERELY

ERRORED ERRORED

SECONDS SECONDS
Figure F-1
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F.3 DETERMINING AVAILABLE AND UNAVAILABLE SECONDS

CCITT Recommendation (.82 defines available and unavailable time as follows.,

“A period of unavailable time begins when the bit error rate (BER ) in cach second is worse than 10-3 for a period of
10 consecutive seconds. These 10 seconds are considered (o be unavailable time. The period of unavailable time
terminates when the BER in cach second is better than 10+ for a period of 10 consecutive seconds, These 10 seconds
are considered to be avitlable time.”

Avatlable and unavatlable time are measured 1n seconds — available scconds (AVL SECY and unavailable scconds (UNA SEC),
respectively. All seconds after initial pattern synchronization must fall into one of the two categories (total AVL SEC + total UNA
SEC = total seconds after inttial pattern synchronization),

After initial pattern synchronization, seconds are con-sidered to be available thne; the AVL SEC begin counting (seconds before
initial pattern synchronization are not included in performance anadysis).  These seconds continue to be counted until 10
consecutive scconds, cach with a BER worse than 1077, occur. A sliding window, 10 seconds in lenggh, is used to detect this
transition from available time to unavailable time and vice versa.

As an example, assume a test begins and continues 1o run for 25 seconds and cach ol those 25 seconds has a BER better than or
equal o 107, After the initial pattern synchronization, the seconds arc considered to be available time, so the AVL SEC count
at this point is 25 as shown in Figure F-2. In the 26th second, the BER becomes worse than 10+, The same for the 27th and 28th
seconds. I the 29th second, the BER improves to better than or equal (o 107, Al 29 seconds are a part of available time and are,
therefore, counted as AVE SEC.

sec | sec | sec | sec | sec | sec | sec | sec | sec | sec
20 | 21 22 | 23 | 24 | 25 | 26 | 27 | 28 | 29
BER | BER | BER | BER | BER | BER | BER | BER | BER | BER

Figure F-2
Sliding Window After 29th Test Second Still in Available Time

Lven though there were 3 consecutive seconds (the 26th, 27th, and 28th) which cach had a BER worse than 107, 10 such con-
secutive seconds are required to make the transition o guavailable time. Those 3 individual seconds are still in available time
and they arc counted as AVL SEC,

The 3seconds with a BER worse than 10~ are also included inthe count of severely errored seconds (SES), which are those seconds
with a BER worse than 107 that oceur in available time. A signad loss second or a second in which pattern synchronization is fost
ts 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 = .

F-2
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sec | sec | sec | sec | sec | sec | sec | sec | sec | seC
79 | 80 | 81 82 83 84 | 85 86 | 87 88
BER | BER | BER | BER | BER | BER | BER | BER | BER | BER

Figure F-3
Sliding Window After 88th Test Second Still in Available Time

The same test continnes to run and remains in avaitable time. In the 80th second, the BER for that second is worse than 1~ as
shown in Figure -3, The BER for the 8 1st through the 85th seconds is also waorse than 107, In the 86th second, pattern syn-
chronization is tost. This also continues for the 87th and 88th seconds, We now have 9 consecutive seconds each of which has
a4 BER worse than 107, As each of these seconds occurs, we are still in avaitable time, so they are counted as AVL SEC and SES.
The transition has not been made from available time to unavailable time.

Figure -4 shows the 89th second also has a BER worse than 107*. 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
) Af this point the transition is made to unavailable time.

sec | sec | sec | sec | sec | sec | sec | sec | sec | sec
80 | 81 | 82 | 83 | 84 | 85 | 86 | 87 | 88 | 89
BER | BER | BER | BER | BER | BER | BER | BER | BER | BER

Figure F-4
Sliding Window After 89th Test Second Transition to Unavailable Time

Those 10 seconds which had been counted as AVE SEC are deducted from the AVL SEC count and are added to the UNA SEC
count; the AVL SEC count becomes 79, and the UNA SEC count becomes ). 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 10%; 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 unavailable time, ali seconds are counted as UNA SEC until 10 consecutive
seconds occur each with a BER better than 10-. As the sample test continues, the 90th through 150th seconds each have a BER
worse than or egnal w 107, We are still in unavailable time, so these sceonds are counted as UNA SEC; now the total AVL SEC
count = 79 and the total UNA SEC count = 71.
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Sec | sec ; sec | sec | sec | sec | sec | sec | sec | sec
151 [ 152 | 153 | 154 { 155 | 156 | 157 | 158 | 159 | 160
BER | BER | BER | BER | BER | BER | BER | BER | BER | BER

Figure F-5
Sliding Window After 160th Test Second Transition to Available Time

Beginning with the 15 1stsecond, the BER for that second falls below 107 as showin in Figure F-5. 1t is still counted as an UNA
SEC since we are stifl in unavailable time and the transition has not heen made o available time. A BER better than 10 ' also occurs
for the 152nd through the 160th seconds. Since there are now 10 conseeutive seconds with w BER better than 107, the transition
is made from unavailable time 10 available time,

As each of these 10 sceonds occurred, it was added to the UNA SEC count (UUNA SFC =81, AVLLSEC = 79, and SES = 3). Now
that those consecutive seconds have triggered the transition (o available fime, they are deducted from the UNA SEC count and
added to the AVL SEC count. Now the UNA SEC count = 71 and and the AV SEC count = 89,

The monitoring of available and unavatlable time continues 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 than 10 occurs. The 1-minute intervals are derived by removing
UNA SEC and SES from the total rest time and then consecutively grouping the remaining seconds into blocks of 60. The average
BER is caleulated for the block of 60 scconds and, £ it is worse than 10, the block is counted as a degraded minute.

In the transition from available time to unavailable time, the DEG MIN resull is unaffected. This is because a switch 10 unavailable
time requires 10 consecutive seconds cach with a BER worse than 10 Any second in available time with a BER worse than 10 i
considered (o be a severely errored second and, therefore, not included in the accumutation of seconds used to calculate DEG MIN.

Moving from unavailable time to available time may affect the DREG MIN count. While in unavailable time, 10 consecutive
seconds each with a BER worse than 10 are required for the transition to available time. When this happens, those 10 seconds
are subtracted from the UNA SEC count and are added 1o the AVL SEC count. Since these seconds are now considered to be a
part of available lime and they are not SES, they wre included in the caleulation of DEC MIN.




Appendix G

APPENDIX G
PRINTER DEFAULT SETTINGS
DEFAULT SETTINGS
Printer Baud Data Bits Parity Term
PR-40 2400 7 Any CRLF
PR-40A 2400 ¥ Nonc CRLF
PR-45+ 9600 8 None CRLF
PR-85 2400 b LEven CRLF
PR-2000) 2400 7 Any CRLF

4 &-pin front panel connector.




Printer Default Seffings
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APPENDIX H

HEXADECIMAL CONVERSION TABLE

Appendix H

BAUDOT BCDIC
HEX LYRS FIGS UPPER | LOWER ASCH EBCDIC
(E1) Blank Hlank Space Space NUE. (Blank) NUL (Nuihy
01 E 3 = H SOH (Stan of Header) SOH {St1art of Header)
02 L¥ 123 < Z STEX (Start of Yext) STX (Start of Text)
03 A 3 X (Eong of Text) EXT (End of Text)
04 Space Space R + EOT (Ead of Transmission) PF ¢ Punch (1)
35 S Cor BELL Hy 5 ENQ {Enquiry) HT (Horizontal Tab)
06 H ® f ACK (Ackuowledpe) L (Fower Case)
o7 U 7 » 7 BEL (Bell) DEL (Delete}
08 R R * R BS {Backspace)
(1153 D WHRU or % { q FEY t Horizontal Tabulation) R
OA R 4 ) 4] 1LE (Line Feed) SMM ( Start Manual Message)
O 1 BELEL or ' " VT {Vertical Tabulation) VI (Vertical Tab)
W N ) 1H2 [T FF (Form [feed) FE {Form Feed)
HY I ! BS RS CR (Carriage Return) CR (Carnage Returng
O ¢ : UPPER UPPER | S {5hift Out) SO (Shitt Oul)
OF K ( EOT EOT SE(Shiit 1n) S1{Shilt In)
10 T 3 CAN (e PYLE (Data Link Escape) DILE {Data Link Escape)
il Z 4 or " i / EXCTL (Device Coutrol 1) DO (Device Control 1)
12 L ) 5 5 D2 {Device Control 2} D2 (Device Control 2}
i3 w 2 T t D3 {Device Control 3) 12C 3 (Device Contral 3}
14 H # t i D4 {Device Controt 4} RIS (Restore
15 Y [ v v NAK (Nepative Acknowledge) NL {New Lineg)
& 1 { w w S5YM (Synchronizalion) BS {Backspace)
17 Q | X X ETH {tnd of Text Block) EL. (Ectle)
L8 8] 4 Y v CAN (Cancel) CAN (Canceh
19 B i Z z EM (End of Medivm) EM (End of Medwm}
1A (&1 & SUB (Substitute} CC{Cursor Control}
1B FIGS FIGS . . ESC {Escape) CUIL (Customer Use 1)
iC M BEL BEIL 8 (File Separator) IES (Interchange File Sep.)
13 X / LF EF G5 (Group Separator) 1G5 (Interchange Group Sep.)
IE ¥ = ETR ETH RS {Record Separator} IRS (Enterchange Record Sep.)
IF LTRS LTRS DC3 ne3 US {Uniil Separator} 1US {Interchange Usnit Sep.)
BAUDOT BCDIC
HEX LTRS FIGS UPPER | LOWER ASCI EBCDIC
20 Blank Blank . 5P DS (Digit Select)
e I 3 i} i ' SO35 (Swart of Significance)
22 L LF K k " FS (Ficld Separator}
23 A L | #*
24 Space Space M m $ BYP (Bypass)
25 3 Cor BUEL N n % LF (Line Feed)
26 1 8 O o & ETB (End Transmission Block)
27 u 7 - P P " {Single Closing Quole) ESC (Tiscape)
8 CR CR Q a (
2l D WRU or $ R r 3
2A R 4 * SM {Set Mode)
B I BEELE or " ' kY + CU2 {Customer Use 2)
P8 N D4 D4 L (Comma)
20 I ! CR R {Hyphen) ENQ (Enquiry)
2E < . BS BS . (Period} ACK (Acknowledge}
F K { DEE DLE / BEL (Belly
30 T 5 + & 0
3 z +or” A a i
32 i 3 B b 2 SYN (Synchronous [die)
33 w 2 C 5 3
34 H # n o 4 PN (Punch On}
35 Y ) E e 5 RS {Reader Stop)
36 P L] ¥ f ] UL (Upper Case)
37 Q 1 G Y i EQT (Ed of Trangmission)
38 Q Y it h R
39 H ',' ] i 9
A O & :
B FIGS FIGS . . : CU3 (Customer Use 3)
ac M Nl DCi < {Less Than) D4 (Device Control 4)
in X / HT HY = NAK (Negative Acknowledge)
JE \'i =or LOWER | LOWER] > (Greater Than)
¥ LTRS L'ERS DEL DEL. N SUB (Substitute)




Hexadecimal Conversion Table

HEXADECIMAL CONVERSION TABLE (CONTINUED)

BAUDOT BCDIC
HEX LTRS HGS UPPER | LOWER ASCH EBCDIC
40 Blank Blank Spirce Space i 5P i Space)
41 3 3 == 1 A
42 Ly 11 < 2 1
43 A : i IS
44 Space Space : 4 I
45 8 “orBELYL % 5 | A
4 1 8 : & ¥
47 [§] ? > 7 G
48 CR CR * B i
44 |3} WRU or % { 4 1
A R 1 ) 0 1 ¢
48 ) BELL ur’ " # K - (Period)
4" N . 12 12 I < {Less Than)
ap I * RS RS M {
4k [ UPPER UPPER I N +
41 K { EOT EOT [3) I (Logical OR)
S( T 5 CAN 1] r &
51 Fa +or ? / O
52 L ) 5 5 R
53 w 2 ¥ 1 5
54 H # ] u 1Y
55 Y f v v U
56 P [ w w \d
57 Q i X % W
by 0 9 Y ¥ X
59 B i A P Y
5A G & Z '
5B FIGS FIGS . . i {Opening Bracket) 3
SC M R BEL BEL ~ (Reverse Slanty *
A X i Lt LE | (Closing Brackery )
5K v = ETR E1R ACirepmiex) ;
SE 1LERS I.TRS Bne D {Undertine) ¢ (1.ogical NOT)
BAUDOT BCDIC
HEX LTRS FIGS UPPER | LOWER ASCH EBCDIC
0 Blunk Blank “{Opemng Single Quote) {Hyphen)
6 E ki J i i /
62 1LE [%E K k b
63 A k. | ¢
64 Space Space M &3] d
h5 B “or BELL N i 5
6 1 & 183 o f
a7 U 7 P [ ®
68 CR R Q 1 h
6Y 0] WRL or ¥ R r i
6A R 4 i | {Verticat Line)
6B ¥ BELL or® ' h k AComma)
il N . 1174 ne4 | %
60> ¥ ' R CR m __{Underdine)
[ « HBS BS " > (Gircater Than)
6l K ( DLE 1IE o N
70 T 3 + & ]
71 Z +ar S q
12 I ) B §] r
13 w 2 C ¢ 5
14 H # > d 1
75 Y f } 3 B
h p 0 F f ¥
17 Q3 | G B w
8 [¢] 9 H h X
9 H i | i v “ {OGipening Quote}
TA I & ¢ :
T FIGs FIGS . H{Opening Brace} #
ke M . D1 DL | ¢Vertical Line) 2
0D X ! i H1 H{C losing, Brace) ‘
TE ¥ = o LOWER | LOWER {Overline Tilde} =
1F LTRS LTRS DEL DEL DEL (Delete/ Rubour) "
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Appendix H

BAUDOT BCDIC
HEX LTRS FIGS UPPER | LOWER ASCH EBCDIC
RO Blank Bank Space Space NUL (Blank)
R B 3 2= I SOH (S1art of Header) a
82 23 LI < 2 SEX (Stan of Texy) M
83 A e < 3 EXT (End of Text) ¢
%4 Space Space : 4 EOT (End of TransnHssion) d
85 b cor BELL b1 5 ENG (Eoyuiry) ¢
86 1 8 ) [ ACK (Acknowledie) H
87 18] T > 7 BEL (Belh #
iR CR CR * 8 BS {Hackspace) I
89 [ WRU or § { 9 HT {Horivontal Tabulation) i
XA R 4 )] 0 1K1 ae Feed)
8B J BELL or’ - ¥# VT . ertical Tabulation)
#C N . D2 DO FF (Form Feed)
812 ¥ i RS RS CR (Carriage Relumn)
Bk < : UPPER UPPER [ 50 (Shift Qut)
/¥ K ( EOT EOT | $1(Shift In)
90 T 5 CAN b DLE ([>ata Link Escape)
a1 Z +oor” M ! DCH {Device Conteol 1) i
£ 1 ) 5 5 12 {Device Control 2} k
93 w 2 T 1 DC3 (Device Control 3) !
44 H # u u D4 {Device Control 4) m
95 Y 6 v v MAK {Megative Acknowledpe) n
96 r 0 w w SYN {Synchronization) ©
17 Q i X x ETR (End of Text Block) p
B O 9 Y y CAN {Cancel) [
99 B i ¥a 3 EM (Lnd of Medinm) T
9A O & S1B (Substitute)
9B FIGS FIGS . . ESC {Escape)
a9¢ M . BEL BEL F§ (File Separator)
96 X / LF LF G 8 (Group Separator)
75} v =or; ETH ETB RS {Record Separator)
9F LTRS LTRS DC3 DC3 US { Linit Separator)
BAUDOT BCDIC
HEX LTRS FIGS UPPER | LOWER ASCl EBCDIC
A0 Blank Blank - —_ SP{Spacc)
Al K 3 I i 1 ~
AZ LF %2 K k " &
Al A i ! # ]
A4 Space Space M m % 1t
A% 5 Cor BELL N n % v
Al 1 8 O ) & w
AT o 7 p P " (Single Clostng Quote) x
A8 CR CR Q g ( y
AY » WRU or § R T ) *
AA R 4 *
AB i BELL or’ ' $
AC N . ¢4 1424 A{Comma)
AD 3 ! CR CR (Hyphen)
AE LS : BS BS . (Period)
AF K ( DL DLE /
BG T 5 + & 0
B s +or” A a ]
B2 1. ) B b b
B3 w 2 LS c 3
B4 H # D d 4
BS Y ] E 3 5
Bé6 3 ] ¥ f 6
B7 Q) 1 € B 7
BH (8] 9 H h L]
BY B N 1 3 9
BA G & :
BB FIGS FHGS . . B
BC M 11 N < {Less Than)
BD X ! HT HT =
BE v = or; LOWER LOWER | > {Creater Than)
BE LTRS LTRS DEL DEE !
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HEXADECIMAL CONVERSION TABLE (CONTINUED)

BAUDOT BCDIC
HEX | LTRS FIGS UPPER | LOWER ASCI EBCDIC
(4] Blank Blank Space Space (o '
1 13 3 = i A A
2 L ¥ < 2 B EH
3 : 3 € 8
4 Space : 4 N 13
[N b “or BELL k) 5 ¥ E
Ch i K : @ ¥ 2
<7 9 7 > 7 {r G
(81 R CR * 8 11 H
(] n WERU or § { 9 [ 1
CA R 4 ) 0 ¥
B 1 BELL or’ . # K
(N N . 1D B2 f.
D + ! ’S RS M
CE ( : HPPIIR UPPER | N
CF K { EOT O [
0 1 5 AN ter P !
31 é +oor' ! / Q 1
N2 1. ] 5 5 R K
[»3 W 2 T t S [
" H # L) u T M
5 Y 1 v v U ]
B34 P 0} w w v Q)
07 Q t X w P
3% 18] 9 Y v X Q
ny B * 2 b4 Y R
DA O & Z :
B33 FIGS FRGS . . [ (Opening Brackey)
D M BEL BEL. * (Reverse Slant)
DB x / EF 1L.E F({ losing Brackel)
388 v =0r) EETH F'TR A ChHeumilex)
DF LTRS L'ERS 1C3 3 __(Undertiney
BCDIC
HEX LTRS FIGS UPPER | LOWER ASCII EBCDIC
E0 Biank Riank . S {Opening Single Quate} { (Reverse Slash)
El E 3 J i a
E2 LE LI K k b 5
k3 A L. 1 C T
E4 Space Space ] m 3] U
5 5 Lor BEILLL N n ] v
E6 [ I O o f W
E7 u 7 p p e X
CRt CR Q q h v
D WRU or § R r i Z
R 4 I
i BELL o1’ ' % k
N . D4 DC4 1
3 4 R “R m _ (Underine)
< : BS Bs n
K { DLE DLE QO
O T 5 + P Q
Fl Z +or'’ A a q |
¥2 L ) B b ; 2
3K W 2 [ © $ 3
F4 H #* 3} d t 4
K5 Y 6 E [d u 5
[ P 0 B { v 6
7 Q i (& i w 7
¥y (] 9 H It X &
ry B '_' [ i v 9
FA G & 4
F1i FIGS FEGS . . L{Opening Bracey
F( M . DCI D0 ! {Vertical Line)
Fi3 X / Hl HT H{Closing Brace)
FE v =or. LOWER | LOWER | - (Overline Tiide)
I+ 1.FRS L'ERS DEL DEL DEL (Delete/Rubout)
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Commands 4-1, 4-5
AUXILIARY 4-19
COMMON 488.2 4-31
CONFIGURATION 4-43
PRINT 4-6t
REMOTE CONTROL  4-71
RESULTS 4-73
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common 488.2 queries  4-31
communications  3-12
Computer Mode
Error messages
RS-232 4-2
IEEE-488 4-3
RS-232 4-2
Computer mode
Error messages
IEEE-488 4-4
operations 4-13
RS-232
ending 4-9
initiating  4-8
operations 4-9
configuration
name 2-39
recatl  2-39
store 2-39
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Connector
GENCLKIN 2-28
GEN CLK OUT 2-28
contention 4-16, 4-47, 4-49, 4-53
Asynchronous frequency  2-51
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control fead  2-45
Cover Installation  A-3
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CRLF 3-9
CS 2-45
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dala loss 2-57
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K1



FIREBERD 6000 Reference Manual

DTE emulation  1-21
DTR 2-45
dumb terminai  2-16
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E2 3-14

EAV 4.4, 4-101

EAV bit 4.2

EMULATE 1-16

EMULATE DCE 2413

EMULATE DTE 2-13

emufation 1-13

enable registers  4-95

ENTER 2-21, 2-49

Error Available bit  4-4

Error Available Buffer  4-101

Error Buffer  4-99, 4-106

error messages  4-106, D-1

ESB 4100

ESR 4101
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Event Status Enable Register 4-102
Event Status Register 4-2, 4-101
Event Stalus Register group  4-101
execution errors  4-107
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fixed 2-28
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framed data 2-58
front panel  2-1
full-duplex 2-56
functions
IEEE-488 4-3
fusehoider module  1-3
fuses 1-3, 14
replacement
line fuse 1-4
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GENCLKIN 2-16
GEN CLKOUT 2-18

H

Hard Shipping Case 5-2
hexadecimat data bits  2-37
histogram printout  3-5
Histogram result 2-43
history registers  4-95
HOME 2-18, 2-20

PR-45 5-1

IEB  4-100, 4-105, 4-106

IEC 2-16

IEEE-488

software 4-3

computer mode
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software 4-4
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IEEE-488 Controlier interface
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tEEE-488 Interface
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installing  4-12
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IEEE-488 Interface capabiliies  3-14
IEEE-488 Interface Installation  3-15
IEEE-488 Remote Control/Printer Irterface  3-13
IEEE-488.2 Specification  4-14
IN BAND FLOW 1-16
In-warranty equipment A-5
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IEEE-488 remote controf  4-13

RS-232 remote control  4-10
Installed OPTIONS  2-18
installing the ISU-6000 1-22
INSTRUMENT OVERVIEW  1-1
INT188 1-12, 2-24
INT232 112, 2-24
imteractive remote control  4-2
interface  1-1, 1-12
Interface Event Bit  4-100
Interface History Enable Register 4-105
Interface History Register  4-105
tnterface Loss Enable Register 4-106
Interface Loss Register 4-105
interface slot  2-1, 2-16
Interface Status Register 4-104
interface Status Register Group  4-104
Interface Switching Unit  1-22, 5.2
interfaces  1-1

optional  1-1
internal MIL-STD-188C Interface  1-16
Internal RS-232-C/V.24 and MIL-STD-188C 113
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ISU 1-22, 224
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key
Cursor 2-11
ENTER  2-11
HOME 2-11
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14 3-14
LEB 4-100, 4-103, 4-104
LEDs
ALARMS 257
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CLOCK PRES 2-12
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MK 2-1
PATTERN LOSS 212
PATTERN SLIP 2-12
PATTERN SYNC 2-12, 2-30
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SP 21
SPACE 2-12
SYNC 2-1
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Line History Enable Register 4-103
Line History Register 4-103
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Line Loss Register 4-103
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Line Summary Register Group 4-102
fine termination  2-49
line terminator  3-12
IEEE-488 remote control  4-5
RS-232 remote control  4-2
line voltage selector  1-3
ine width  2-49
LISTEN 4-3
live data 2-57
Loading Printer Paper 3-11
LONG 3-6
LOOP DOWN  2-13
LOOP UP 213
loss of synchronization 2-57
loss registers  4-95
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maintenance  A-1
manuat self-tests  1-7
Master Status Summary  4-100
Master Status Summary bit
and SRQ interrupt  4-4
MAY  4-100
menu
Auxitiary
Auxiliary Print Event  2-40, 2-41
Bit Error Print 2-40
Block Length  2-40, 2-48
Clear Non-Voiatile RAM  2-40, 2-51
Date 2-40, 2-49
Fixed Frequency Editor 2-40, 2-51
IEEE-488 Address 2-40
IEEE-488 interface 2-51
Qut-of-Band Flow Control  2-45
Printer Printout Format  2-40, 2-49
RC/PRINT 2-50
Receiver Action Upon Synchronization Loss  2-40,
2-46, 2-52
Result Printout Format  2-40
Results Printout Content  2-49
RS232 Printer Forma  2-40
R5232 Printer/Controller Interface  2-40, 2-50
Status Message Printout  2-40, 2-49
Synchronization Loss Threshold  2-40, 2-46, 2-57
Time 2-40 '
Timed Print  2-40
User Pattern Synchronization Threshold 2-40, 2-45
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Auxitiary RS232 3-12
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INTERFACE 2-21
NAME PROGRAM 2-39
PRGM 2-35
Printer Printout Format  3-9
PROGRM 2-34
RC/PRINT 3-9, 3-14
RECALL PROGRAM 2-3%
Results Printout Content  3-6
RS5232 Printer/Controller Interface  3-9
Status Message Printout  3-9
STORE PROGRAM  2-39
User Synchronization Threshold  2-37
message
<ENTER> CHANGES?  2-21
ARE YOU SURE? 2-531
ASYNC FREQ CONTENTION 2-51
ASYNC FREQUENCY CONTENTION 2-24
ASYNC PATTERN CONTENTION 1-21, 2-28, 2-52
DIFFERENT INTERFACE 2-38
ENTER 1 - 2048 HEX CODED CHARACTERS 2-35
ENTER PATTERN IN BINARY 3-24 BITS 2-35
ENTER TIME IN HH MM 2-41
N/A  2-52
OPTION NOT INSTALLED  2-26
RCV DATA LOSS 2-57
STORE PROGRAM? 2-39
SYNC PATTERN CONTENTION 2-34, 2-52
Message Available 4-100
MODE 3-9
monitering  2-30
MORE 2-9, 2-19, 2-24
MSS  4-100
MSS bit  4-95, 4-97
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NAME 2-40
9

operation 1-5
option

4001 2-18, 51

4002 2-18, 5-1

4003 2-16, 5-1

4004 2-16, 5-1

4005 2-18, 5-1

4006 2-16, 5-1

MC4000 5-1
Optional IEEE-488 Interface Slot  2-16
OPTIONAL INTERFACE INSTALLATION  1-23
options  5-1
Ordering Information  5-2
out-of-band flow contral  2-52
out-of-warranty equipment  A-5
output queue  4-99
Overflowed results 3-8
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parity 1-16, 3-12
parity bit 2-37

Pattern

7 2-30

2047 2-30

21 2-30

3INz24  2-30

511 2-30

63 2-30

Patterns 2-28, 2-37

11 2-30

1020Hz 2-33

201 2-30

291 2.30

DDS-1 2-33

DDS-2 2-33

DDS-3 2-33

DDS-4 2-33

DDS-5 233

DDS-6  2-33

fixed 2-57

tixed data 2-57

FOX 2-31

LIVE 2-30

MARK 2-30

PRGM  2-30
pseudorandom 2-57
QRSs 2-30

S5PACE  2-30

-1 2-31

T1-2 2-31

T1-3 232

T1-4 2-32

T1-5 232

T1-6 2-33

T1-mwW 2-33

USER1 2-31

USER2 2-31

USER3 2-31
PAY  4-101
polling  4-97
Power 2-8
Power Input Module 2-16
power receptacle 1-2
power requirements  1-2
power switch  1-2
PP0O 3-14
PR-35 51
PR-45 3-10
PR-45 printer  3-1
precautions 1-4
Preventive maimenance A-1
PRINT 3-9
print

Automatic Histogram Printout  3-4
CONTROLS 3-2
HISTOGRAM GRAPH 3-6
HISTOGRAM LIST 3-8
LONG 3-8

Manual Histogram Printout  3-4
Power Fail Histogram 3-5

STD  3-7

SUMM  3-7
Print Available Buffer 4-101
print queries  4-61
print queue 4-99
print speed 2-49
printer port  2-50
PRINTERS 5-3
printout  2-2
printouts  1-1, 3-1

analysis results  3-1

automatic 2-41

ERROR PRINT 2-41
program messages 4-5
programmabfe 2-28
PROTOCOL ANALYZERS 53
pseudorandom  2-28
pseudorandom pattern  2-30
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QUERIES 4-17

queries  4-1, 4-5
AUXILIARY 4-19
COMMON 488.2 4-31
CONFIGURATION 4-43
PRINT 4-61
REMOTE CONTROL  4-71
RESULTS 4-73
STATUS 4-81

query errors  4-108

queue operations  4-99
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RA A5

Rack Mounts  5-2

RC 39

RCV CLK SELECT 1-18

read mode 4-3

rear partel 2-1, 2-16

register groups  4-95

register operations - example of 4-97

REMOTE CONTROL  4-1
COMMANDS  4-17
QUERIES 4-17

remote control  2-50
commands - description of  4-5
program messages - description of  4-5
queries - description of  4-5
response message - description of  4-6
responses - description of 4-5

remote control operation  4-6

remote control queries  4-71

response message 4-6

Responses 4.5

result analysis  2-56

resulis 11, 2-11, 2.53

results display  2-52

results queries 4.73

resynchronize 2-57

Return Authorization  A-5

Return Instructions  A-5

Rl 1-16
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RL1 3-14
RLSD 2-45
RR 2-45
RS 2-45
RS5-232
computer mode
ending 4-9
operations  4-9
instaflation testing  4-10
terminal mode
ending 4-8
iniliating  4-7
operations 4-8
RS-232 auto-baud function 4-9
RS-232 computer mode
initiating  4-8
RS-232 Controller Interface
Remote Control Use  4-1
RS-232 Printer/Cantroller Interface  3-12
location 4-6
RS-232 PRINTER/CONTROLLER INTERFACE
Connector 2-16
RS-232 Printer/Controlier Interface Connector Pin
Assignments  3-13
R5-232 remote control modes  4-7
RS-232 Terminat Mode  4-1
RTS 245

S

self-loop 2-14
self-loop mode  1-21, 2-52
serial poll  4-99
service A-1
Service Request Enable Register  4-101
Service Request interrupt  4-4
SETUP display 2-9
SETUP panel 2-9
SH1 3-14
SIGNALING 1-16
signaling leads 2-13, 2-52
SLOT1 2-24
SLoT2 2-24
Soft Carrying Case 5-2
softkey 2-9.
#SMPLS  2-43
100BYT 2-46
102 2-49
10BYT 2-46
BAUD 2-50
BNC 2-24, 2-28
DATA 2-50
DELETE 2-35
DOWN 2-28, 2-35
ERROR 2-41
FIRST 2-35
FORMAT 2-43
FREQ# 2-27
HELP 2-35
HIGH 2-46
HST# 2-43
HSTGRM- 2-41, 2-42
INSERT 2-35
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INSRTO 2-35
INSRT1 2-35
INTF 2-24, 2-28
INTRNL 2-24
LAST 2-35
LONG 2-49
MODE 2-49
NORM 2-46
PAR 2-50
PATLEN 2-48, 2-49
PERIOD 2-43
PR2000 2-50
PR40  2-50
PR40A 2-50
PR45 2-50
PRB85 2-50
PRINT 2-35, 2-36, 2-45, 3-4
RESULT 2-43
SCALE 2-44
STD 2-49
SUM  2-49
SYNTH 2-24
TERM 2-49
TIMED  2-41
Uup  2-26, 2-35
USER1 2-35
USER2 2-35
USER3 2-35
WIDTH 2-49
softheys  2-19
software
IEEE-488 4-3
specifications  2-2
SR1 3-14
SRQ 44
SRQ interrupt  4-95, 4-97
Status Byte Register 4-2, 4-97, 4-99
Status Byte Register group  4-99
status messages 3-1, D-1
status queries 4-81
status registers  4-95
status reporting  4-95
STD 36
STOP BITS 1-16
SUMM 3-8
switch
SETUP SELECT 1-21
switches 1-5
ALARM RESET 2-12
CATEGORY 2-2, 2-t1
CONTRQLS 2-2
DISPLAY HOLD 2-2, 2-11, 2-53
ERROR INSERT 2-14, 2-37
MORE 1-5
PR-45
PAPER FEED 3-10
ONLINE 3-10
Print Event  3-1
PRINTER 31
tHR 2-14, 341
15 MIN 2-14, 3-1
AUX SETUP 2-13, 3-2
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CONTROLS 2-14, 3-2 Vv
ERROR 3-1
OFF 2-14, 3.2 vacuum fiuorescent display  2-1, 2.9
RESULTS 2-14, 3-2 Voltage 2-8
ERROR 2414 w
Push-button -5
RESTART 2-2, 2-11, 2-42, 2-53 WARNINGS 1-4 i
RESULT 1.5 2-2 DO NOT OPERATE IN AN AMBIENT TEMPERATURE
RESULT SELECT 2-2, 2-11, 2-52 ABOVE 500 1.5
RESULTS warnings
RESULTS CATEGORY  2-52 GROUND THE INSTRUMENT 1.5
Rocker 1-5 KEEP AWAY FROM LIVE CIRCUITS 1-5
SELF LOOP 2-14, 2.52 TURN OFF POWER BEFORE INSERTING OR REMOV-
SETUP CATEGORY 2.2, 2-17, 218, 2-21 ING INTERFACE 1-5
SETUP SELECT  2-11, 2-17, 2-20 USE PROPER LINE VOLTAGE SETTING AND FUSE
VOLUME 2-14 RATING -5
SYNC 1-16 warramy A-5
synchronization 2-37, 2-53 Weight 2-8
synchronized 2-57 WIDTH 3.9
synchronous 2-34 write mode  4-3

synchronous DCE  1-19
synchronous DTE  1-16
synchronous timing  2-57

T

T5 3-14
TALK 4-3
Taik mode 3-14
TERM 1-22, 3-9
terminat mode
RS-232
ending 4-8
initiating  4-7
operations  4-8
terminator
for IEEE-488 operation  4-6
for RS-232 Computer Mode  4-6
for R5-232 terminal mode  4-6
IEEE-488 remote control  4-5
RS-232 remote contral 4-2
test configuration 1-8
test restart  2-53
tests .
Data Paltern Generator Test  1-11
Error Counter and Error Insert Test  1-10
Generator Clock and Frequency Counter Test 1-8
in-service test  1-6
out-of-service 1-6
Synchronous Transmit and Receive Test 1-9
Time and Date Test 1-12
TIMING  1-13
timing  1-13, 1-16
TO DTE/DCE Connectors 216
TR 2-45
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unframed data 2-57
unit contention 4-16
UNTERM 1.22
UNTERM/TERM 1-22




