B | " ML12136
Rev. -

FIRESERD 5000
USER'S GUIDE

JANUARY 1992

!.. ﬁg‘
RERE I
}\l??ﬂ Fa e

AR

3% W N

. @Telecommunications Technlques Corporation

TELECOMMUNICATIONS TECHNIQUES CORPORATION
20410 Observation Drive
Germantown, MD 20876 USA

Tel: (800) 638-2048 or (301) 353-1550 (MD) Fax: (301) 353-0731



https://www.valuetronics.com/

www.valuetronics.com



& »'.IE 3!l \‘.‘-.f‘&...,"!"{'. & q‘i} . i 'f,'f',' Ef"v'ﬂ'?'fm'qe"ﬂ"“"f"w{' TR T A e T

PREFACE

The FIREBERD 6000 User's Guide is designed for all users of the FIREBERD 6000 Communications Aralyzer. It

cerves to describe how the instrument is set up in a vastety of applications and interfaces, including:

. RS$-232-C/V.24 (built in)

. V.35 (Model 40202)

. RS-449/V.10, V.11 (Modei 40200}

. RS-449/530/MIL {Model 41400)

. DDS Local Loop (Model 41131)

. DDS DSOA/B (Model 30678)

. DS1/T1/D4/ESF/SLC-96 {Mode! 40540)
. TI1/FT1 (Model 41440}

. DS3 (Model 41945)

o CCITT G.703 64 kb/s {Model 30608)

. CCITT G.704 2048 kb/s (Model 30609)
d CCITT Fractional 2048 kb/s.(Model 418C0)

This document won'ttell you everything about the FIREBERD 6000; the instrument’s features and capabilities are fully
described in the FIREBERD 6000 Reference Manual, Butif yourequire quick access to step-by-step set-up procedures,
you’ll find the FIREBERD 6000 User’s Guide a handy tool.

Welcome to the FIREBERD 6000 User's Guide. All of us at TTC hope it makes your job easier.
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FIREBERD 6000 Set-ups

SECTION 1
FIREBERD 6000 SET-UPS

1.1 SECTION SUMMARY

ow the FIREBERD 6000 Communications Analyzer is set up in a variety of common test

This section describes b
onous, DDS, DSOA/B, DSI/TI, and G.703

scenarios. Step-by-step instructions are provided for synchronous, asynchr

applications.

. 12 RS-232-C/V.24 TESTING

The RS-232-C/V.24 Data Interface is a built-in feature of the FIREBERD 6000. The interface meets EIA RS-232-C,
CCITT V.24 and V.28, and 1SO 2110-1980 standards.

PATTERNS: AlL

GEN CLK SOURCE: SYNTH, INTE, and BNC.

DATA RATES: Asynchror&oqs —to 20 kb/s.

TIMING MODES: Synchronous, asynchronous, and recovered. -

FRONT PANEL CONTROL? Yes.

CABLES/CONNECTORS: RS-232 6 male-to-male and RS-232 10" male-to-male.

1.2.1 Basic RS-232 Synchronous Test Set-Up

Table 1-1 describes how the FIREBERD 6000 can be setupto perform an synchronous test using the instrument’s built-
in RS-232 Data Interface.

YRR PR SRR T,
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RS-232 Menu Tree
Table 1-1

RS-232 Synchronous Test Set-Up

Step

Activity

Press the POWER switch to apply power to the FIREBERD 6000.

NOTE: Ifthe FIREBERD 6000 is in Self-Loop mode after power-up, disengage the SELF LOOP switch.

Setthe DATA SWi-[Ch 1o the 63, 511, or 2047 position, as appropriate for your test.
Set the GEN CLK switch to the INTF position.
Set the TIMING MODE switch to the SYNC position.
Using the MENU switch:
a. Configure the RS-232 Data Interface using INTF SETUP. Select these softkeys:

1. INT 232 to select the built-in R5-232 Data Interface,

,v," | L
www.valuetronics.com
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Table 1-1 )
RS-232 Synchronous Test Set-Up (Continued)
Step Activity
5. 2. EMLATE 1o access the emulation menu.
(cont.} 3. DTE or DCE 10 select DTE or DCE emulation, as appropriate.
b. Configure the FIREBERD for a TIMED or CONTINUOQUS test using the TEST INTERVAL switch (sce
Appendix C).
¢. if hard-copy test results are desired, set the print event criteria using PRINT EVENT, then enable the printer
control block {located to the left of the POWER switch) by setting the OFF/ON switch to the ON position. (See
Appendix D for a sample print event set-up for 4 synchronous RS-232 test.)
6. Iltuminase the RTS and DTR switches located above the POWER switch to set both signaling leads HIGH.
7. Using the appropriate cables, connect the FIREBERD 6000 to the equipment under test,
8. Check that the SYNC LED (upper right corner of the unit} is illuminated.
RESULT: The FIREBERD has achieved pattern synchrenization and is gathering test results. {Section 1.6 lists
ail synchronous test results,) '

1.2.2 Basic RS-232 Asynchronous Test Set-Up

Table 1-2 describes how the FIREBERD 6000 can be set up to perform an asynchronous fest using an RS-232 Data
Interface. Note that asynchronous testing can also be performed using the V.35 and R$-449 Data Interface Modules.

Table 1-2
RS-232 Asynchronous Test Set-Up

Step Activity
I. Press the POWER switch to apply power to the FIREBERD 6000.
NOTE: Ifthe FIREBERD 6000 is in Selfff;oop maode after power-up disengage the SELF LOOP switch,
2 Select a test data pattern using the DATA switch.
NOTE: The recommended pattern for asynchronous testing is FOX.
3 Set the GEN CLK switch to the SYNTH position.
4,

Set the TIMING MODE switch to the ASYNC position.




]

www.valuetronics.com



FIREBERD 6000 User's Guide

Table 1-2
RS-232 Asynchronous Test Set-Up (Continued)

Step Activity

5. Using the MENU switch:

a. Set the synthesizer frequency to the desired baud rate using SYNTH FREQ and the appropriate softkey. Use
the keypad to specify any baud rate not offered in the softkey menu.

b. Configure the RS-232 Data Interface using INTF SETUP, Select these softkeys:

L T VI W W V00 T D7 W e T T

1. INT 232 to select the built-in RS+232 Data Interface.

T
r

E 2. EMLATE 1o access the emulation menu.

’; 3. DTE or DCE to select DTE or DCE emulation, as appropriate,

3 '

%& ¢. Select the desired asynchronous character format using CHAR FORMAT.
b

E‘a__—' Sample Character Format Sef-Up:

?gg 1 DATA 1o secess the data bit menu,

| 2 2 7 to select seven data bit format.

?; 3 PARITY to access the parity menu.

b 4. A EVEN o select EVEN parity.

= 5 STOP to access stop bit menu.

%’" 6 A 1 toselectone stop bit.

e.':i'- d. Configure the FIREBERD for a TIMED or CONTINUOUS test using the TEST INTERVAL switch

{see Appendix C).

e. If hard-copy test results are desired, set the print event criteria using PRINT EVENT, then enable the printer
control block (located to the left of the POWER switch) by setting the OFF/ON switch to the ON position. (See
Appendix D for a sample print event set-up for an RS-232 asynchronous test.)

Iiluminate the RTS and DTR switches located above the POWER switch to set both signaling leads HIGH.
7. Using the appropriate cables, connect the FIREBERD 6000 10 the equipment under test.

8. Check that the SYNC LED (upper right comer of the unit) is illuminated.

WL L
)8

RESULT: The FIREBERD is gathering test results. {Section 1.6 Hsts all asynchronous test resuits.)

el S

Legend: A = Pressthe UP ARROW key MORE = Pressthe MORE key
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1.3 V.35/306 DATA INTERFACE MODULE

3
L e - - - . [ U—— i
@ HORMAL  NORMAL 06 1
-0 9O 9w e ® l
i VERT INVERT V.38 i
3 AN l
| figa- TX CLK ~=RCY C1K NON STD TIMNG.
DCE—ACY Cik-— X CLK TIMING HOBE
8 E OO U _mm‘:{-’soe DTE/DCE WTERFACE ADAPTOR
3 The V.35/306 Data Interface Moduie meets CCITT V.35 Recommendations and Bell System Technical Reference PUB

41304 (306-type wideband data set} specifications. The module also meets PUB 41450 (DDS Data Service Unit)
specifications.

PATTERNS: All
GEN CLK SOURCE: SYNTH, BNC, and INTF.
DATA RATES: Asynchronous: to 20 kb/s.

Synchronous: to 10 Mb/s,
Recovered: to 520 kb/s.

TIMING MODES: Synchrenous and asynchronous standard. Recovered timing is available with the
Clnck Recovery Option.

FRONT PANEL CONTROL? No. Interface only.

CABLES/CONNECTORS: V.33 34-pin male-to-male connectors (6' and 107).

Since the V.35 Data Interface Module is set up exclusively through its switches, no menu tre¢ is shown.

1.3.1 Basic Synchronous Test Using the V.35 Data Interface Module

Table 1-3 describes how the FIREBERD 600¢ can be set up to perform a basic synchronous test using the V.35 Data
Interface Module.

IMPORTANT: If your test fails to run, Section 1.7 offers additional information about asynchronous testing.

sbbo bbb ubsaboubodbodb Y. 8. &
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Table 1-3
V.35 Synchronous Test Set-Up
Step Activity
1. With the power to the FIREBERD turned off, insert the V.35 Data Interface Module in the designated rear-panel slor.
2. Press the POWER swiltch to apply power to the FIREBERD 6000,
NOTE: 1f the FIREBERD 6000 is in Self-Loop mode after power-up, disengage the SELF LOOP switch.
k% Select a test data partern using the DATA switch.
4. Set the GEN CLK switch 1o the INTF position,
3. Set the TIMING MODE switch 10 the SYNC position.
8. Using the MENU switch:
a. The V.35 Data Interface Module is not controflable via the FIREBERD s front panel. Selecr V.35 lesting using
INTF SETUP. Configure the V.33 Data Interface Module using the switches on the interface as follows:
Standard Set-Ups:
1. TRANSMIT CLOCK INVERT switch to NORMAL.
2. RECEIVE CLOCK INVERT switch NORMAL,
3. TIMING SWITCH switch to 306,
b. Cenfigure the FIREBERD for a TIMED or CONTINUOUS test using the TEST INTERVAL switch (see
Appendix C).
c. If hard-copy test results are desired, set the print event criteria using PRINT EVENT, then enable the printer
control block (located 1o the left of the POWER switch) by setting the OFF/ON switch to the ON position, (See
Appendix D for a sample print event set-up for a V.35 synchronous test.)
7. Hluminate the RTS and DTR switches located above the POWER switch to set both signaling leads HIGH.
8. Using the appropriate cables, connect the FIREBERD 600C to the equipment under test.
9, Check that the SYNC LED (upper right corner of the unit) is illuminated.
RESULT: The FIREBERD has achieved pattern synchmmzauon and is gathering test results. (Section 1.6 lists
all synchronous 1est results.)
1-6
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1.4 RS-449 DATA INTERFACE MODULE

TR TRT R NV TREVY TXWVERT
W (M) 8L OFF DEETT [ 1 (—jLL OFF

R > e

{mm) L1 GFF

\KxpDOE MODE
i

P x; ROV NOR
LTRG RL O]

T Rew HOEML S CBGY) TX NORM pgaay OTEDCE ADEETOR
LY RL OR oCE ST [ b ON

The RS-449 Data interface Module meets RS-449 standards and CCITT V.10/V.11 Recommendations. The interface
offers three modes of operation: RS-423 {unbalanced), RS-422 (balanced) terminated, and RS-422 (balanced)
unterminated.

PATTERNS: AlL

GEN CLK SOURCE: SYNTH, INTF, and BNC.

DATA RATES: Asynchronous: 10 20 kb/s.
Synchronous: to 130 kb/s for R§-423/V.10 drivers/receivers 0 520 kb/fs for
RS-422/V.11

TIMING MODES: Synchronous and asynchronous standard. Recovered timing is available with the
Clock Recovery Option. '

FRONT PANEL CONTROL? No. Interface only.

CABLES/CONNECTORS: RS-449 37-pin D male-to-male connectors (6' and 10°). RS-449 DTE 37-pin D to

X.21 DTE 15-pin D (6.
Since the RS-449 Data Interface Module is set up exclusively through its switches, no menu tree is shown.

1.4.1 Basic Synchronous Test Using the RS-449 Data Interface Module

Table 1-4 describes how the FIREBERD 6000 can be set up to perform a basic synchronous test using the RS-449 Data
Interface.

IMPORTANT:  If your test fails to run, Section L.7 offers additional information about synchronous testing.
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Table 1-4
RS-449 Synchronous Test Set-Up

Activity

With the power to the FIREBERD wmed off, insert the R5-44% Data Interface Module in the designated rear-panel
slot.

Press the POWER switch 10 apply power to the FIREBERD 6000.

NOTE: if the FIREBERD 6000 is in Seif-Loop mode afler power- up, disengage the SELF LOOP switch.
Select a test data pattern using the DATA switch.

Set the GEN CLK switch to the INTF position.

Set the TIMING MODE swiich 10 the SYNC position.

Using the MENU switch:

&. The R5-449 Data Interface Module is not controllable via the FIREBERD s front panel. Selecr RS-449 testing
using INTF SETUP. Canfigure the RS-449 Data Interface Module using the switches on the interface a3
follows:

Standard Set-Ups:

422 TERM/422 UNTERM/423 switch 1o 422 TERM.
TRANSMIT CLOCK INVERT switch to RCV NORM/RL OFF,
DCE TT/DTE/DCE ST switch 10 DTE.

RECEIVE CLOCK INVERT switch to TX NORM/LL CFF.

o=

b. Configure the FIREBERD for a TIMED or CONTINUOUS test using the TEST INTERVAL swirch {see
Appendix C).

¢. If hard-copy test results are desired, set the print event criteria using PRINT EVENT, then enable the printer
controi block {located to the left of the POWER switch) by setting the OFF/ON swisch to the ON position. {See
Appendix D for a sample print event set-up for an RS-449 synchronous test.)
Hluminate the RTS and DTR switches located above the POWER switch to set both signating leads HIGH.
Using the appropriate cables, connect the FIREBERD 6000 to the équipmem under 1est.
Check that the SYNC LED (upper right comer of the unit) is illuminated.

RESULT: The FIREBERD has achieved pattern synchronization and is gathering test results. (Section 1.6 lists
all synchronous test results.)

NN N W N WY W W W W WYV ¥y ewrvrvwywe vy vy ey erTrersreyriTeereTeTe Ty
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FIREBERD 6000 Set-ups

1.5 RS-449/530/MIL DATA INTERFACE MODULE

ELA-530 / WH 08D RS-448 ; MR 188114

e S RN . e g 30
# N ™ - . ~
RS-44p ¢ WIL x@fﬁ f LY ‘ E7-) fr "\
t I(giHFACE -
ADARTOR : . bt
i R Lon TX DATH TXCLR DUt EXT TX SLR M HODEL 41400

The RS-449/530/MIL Data Interface Module meets CCITT Recommendations for V.10and V.11, EIARS-422-A, EIA
RS-423-A, EIA RS-449, EIA RS-530, ISC 4902, MIL-STD-188-114, MIL-STD-188-100, and MIL-STD-188C. Tt
enables the testing and analysis of RS-449, MIL-188-114, EIA-530, and MIL-188C circuits and equipment. A 235-pin,
D-type connector is used for testing EIA-530 and MIL-188C; a 37-pin, D-type connector is used for testing RS-449 and
MIL-188-114.

PATTERNS: All

GEN CLK SOURCE: SYNTH, INTF. and BNC

DATA RATES: MIL-188C:
Synchronous: to 64 kb/s
Asynchronous: o 20 kb/s
Recovered: 10 64 kb/s

EIA-530, MIL-188-114, RS-449 Balanced:

Synchronous: 10 15 Mb/s
Asynchronous: to 20 kb/s

Recovered: to 520 kb/s

EIA-530, MIL-188-114, RS5-449 Unbalanced:

Synchronous: to 128 kb/s
Asynchronous: to 20 kb/s

Recovered: to 128 kb/s

TIMING MODES: Synchronous, asynchronous, and recovered. (Clock Recovery Option required for

recovered timing.)
FRONT PANEL CONTHOL? Yes

CABLES/CONNECTORS: RS-449 DTE 37-pin D 1o X.21 DTE 13-pin D (87"
RS-232/E1IA-530/V .24 male-to-male connector {107
RS-449/530/MIL-188 37-pin D-type male-to-male {10
MIL-188 37-pin D-type male 1o 25-pin D-type male (6)
MIL-188 37-pin D-type male to 25-pin D-type female (67)
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Figure 1-2
RS-449/530/MIL Menu Tree (Type 118114)
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FIREBERD 6000 User's Guide

1.5.1 EIA-530 Synchronous Test Set-Up

Takle 1-5 describes how the FIREBERD 6000 can be set up to perform a basic synchronous iest using the RS-449/53)/
ML Data Interfiee Module,

IMPORTANT: H your test fails to run, Section .7 offers additionad information ubout synchronous testing.

Table 1-5
EI1A-530 Synchronous Test Set-Up

Step Activity

I, With the power to the FIREBERD turmed off insuert the RS-440/330/MIL Data Interfuce Maodule in the designuted
pear-pane] sTol ’

e Press the POWER switch toapply power to the FIREBERD 6000,
NOTE: ifthe FIREBERD 600 i in Self-Loop mude alter power-up, disenguge the SELF LOOP switch,

ER Setthe DATA switeh tothe 311 or 2047 position when transmitting duta to a near-end or far-end modem, or the 2047
or 2151 position when westing a 645 Kby subrate channed.

4. Setthe GEN CLK switeh to the INTF position.
s. Set the TIMING MGODE switch to the SYNC position.
6. Using the MENU switch:

a. Configure the RS-449/530/MIL Duta Interfuce Module using INTF SETUP. Select these softkeys:

Standard Set-Ups:

. MIL449 1o select the RS-445/530/MIL Data Inmerfuce Module,

2. E1AS530 1o select the interface-type.

3 EMULATE 1o select DTE or DCE emulation, as appropriate.

4, SiGnaling to POSitive.

5. LL (Lccal Loop) and RL (Remote Loopback) ON or OFF based on test requirements,
6. A MODE 1o select the mode menu.

7. BAL for balanced mode.

2, IMPEDANCE as required (78. 100, 124, or UNTERM}.

b. Configure the FIREBERD for a TIMED or CONTINUGCUS test using the TEST INTERVAL switch {see
Appendix C}. ’

c¢. If hard-copy test results are desired, set the print event criteria using PRINT EVENT, then enable the printer
control block (located to the left of the POWER switch) by setting the OFF/ON switch 1o the ON position.

Legend: A = Pressthe UP ARROW key MORE = Pressthe MORE key

7-12
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Table 1-5
EIA-530 Synchronous Test Set-Up (Continued)

Step Activity
7. Hluminate the RTS and OTR switches locuted above the POWER switch 1o set both signaling leads HIGH.
X Using the appropriate cables. conpect the FIREBERD 6000 to the equipment under test,
9, Cheek that the SYNC LED (upper right corner of the unit) is Hiuminated.

RESULT: The FIREBERD hus achieved pultern synchronization and is guthering test resufts. (Section 1.6 fists
all synchronous test results.)

1.5.2 MIL-STD-188C Asynchronous Test Set-Up (DTE Emulation)

Table -6 describes how the FIREBERD 6000 can be set up to perform an asynchronous test of MIL-8TD-188C circuits
and equipment using the RS-449/330/MIL Data Interface Module. These procedures assume DTE emulation.

IMPORTANT: If your test fails to run, Section 1.7 offers additional information about asynchronous testing.

Table 1-6
MIL-STD-188C Asynchronous Test Set-Up

Step Activity

b With the pawer to the FIREBERD turned off, insert the R$-449/530/MIL Data Interface Module inthe designated rear-
panel siot.

2, Press the POWER switch to apply power 1o the FIREBERD 6000.
‘NOTE: If the FIREBERD 6000 is in Self-Loop mede after power-up, the SELF LOOP switch,

3. Set the DATA switch to the FOX position.
NOTE: This pattern is recommended rather than required.

4, Set the GEN CLK switch to the SYNTH position.

5. Set the TEIMING MODE switch to the ASYNC position,

6.

Set the MENL switch to the SYNTH FREQ position. Set the synthesizer frequency 10 the desired rate.

‘&}‘ﬁ'ii““i'“L-&"&0‘&UJ&W&&vé%w&tvﬁbw.éh-—wb-‘-ﬁ—-_}w
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Table 1-6
MIL-STD-188C Asynchronous Test Set-Up (Continued)

Step Actfvlty

7. Uising the MENU swich:

4. Configure the RS-439/330/MIL Dats Interfuce Medule using INTF SETUP. Select these softkeys:

Standard Set-Ups:

MILA4Y 1o select the RS-449/330/MIL Daa Interfuce Module.
MORE  1¥8C 10 select the MIL-188C interface-1ype.
DTE. DCE-TT. or DCE-ST emulation. as appropriate,
SiGnaling to POSitive.
1L (Local Loop) and RL (Remoie Loopback) ON or OFF based on test requirements.
6. A MODE 10 select the MODE menu.
BAL for balanced mode.
IMPEDANCE as reguired (78, 100, 124, or UNTERM).

LA s I

=~

b. Set data, parity. and stop bits using CHAR FORMAT.

. Configure the FIREBERD for a TIMED or CONTINUGUS test using the TEST INTERVAL switch {see
Appendix Cl

d. If hard-copy test resulis are desired, set the print event criteria using PRINT EVENT, then enable the printer
control block (located to the left of the POWER switch) by setting the OFF/ON switch to the ON position,

A 2 4 s s 4 e ae Al A A i Al o AR SRS B RUIR
el

8, Using the appropriate cables. connect the FIREBERD 6000 to the equipment under test.
9. Iluminate the RTS and DTR switches located above the POWER switch to set both signaling leads HIGH.
10. If performing a toopback test. establish a loop by performing the procedures which are appropriate for your DCE.

11, Check that the SYNC LED (upper right comer of the unit) is illuminated.

RESULT: The FIREBERD has achieved pattern synchronization and is gathering test results. (Section 1.6 lists
all synchronous test results.)

Legend: A = Pressthe UP ARROW key MORE = Press the MORE key

1.6 SYNCHRONOQUS/ASYNCHRONOUS TEST RESULTS

Tables [-7 and 1-8 list the synchronous and asynchronous test results that are available when using the RS§-232, V.35,
RS-449, and RS-449/MIL Data Interface Modules, These results can be collectied via printer or can be viewed at the
ANALYSIS display windows.

Appendix B offers a glossary of all test results offered by the FIREBERD 6000.

1-14
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Synchronous Test Results

FIREBERD 8000 Set-ups

Category Switch

ERROR BER BLOCKS BLK ERRS AVG BLER
PAT SLIP BIT ERRS AVG BER

PERFORMANCE DEG MIN % DEG MIN SES % SES
UNA SEC AVL SEC % AVL SEC ERR-SES
BER-SES GERR SEC G EFS G %EFS

TIME ERR EAS EA SEC EFEAS PATL SEC
UPAT SEC ELAP SEC TIME DATE

SIGNAL DELAY GENFREQ RCV FREQ

T-CARRIER Not applicable.

ALARM PAT LGSS DAT LOSS CLK LGSS C-DCHA
PWR LOSS

Table 1-8
Asynchronous Test Results

Category Results

ERROR BIT ERRS AVG BER BER BLOCKS
BLK ERRS AVG BLER CHAR ERR

PERFORMANCE DEG MIN RDEG \/ILN SES % SES
UNA SEC AVL SEC %AVL SEC ERR-SES
BER-SES GERR SEC G EFS G %EFS

TIME ERR EAS EASEC E FEAS PATL SEC
%PAT SEC ELAPSEC TIME DATE

SIGNAL DELAY GEN FREQ

T-CARRIER Not applicable.

ALARM DAT LOSS PWR L.OSS

PAT LOSS

1-15
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1.7 NOTES ON SYNCHRONOUS AND ASYNCHRONOUS TESTING

If your test fails 1o run after completing the set-up procedures for your synchronous or asynchronous test, the sections
that follow may lead you to the solution. Note that only the most likely poientiul problem areas are addressed: if your
rest still fuils to run after exploring these problem areas. call TTC's toll-free number (1-800-638-2049) for technicul

assistance.

1.7.1 Flow Contirol

Duta pattern transmission can be inhibited when the out-of-band flow control setting on the FIREBERD 6000 conflicts
with the requirements of your specific application,

Out-of-band flow control is specified using Auxiliary Function 08. If your test does not require the implementation of

aut-of-band flow control, make sure Auxiliary Function 08 is turned OFF. If your test requires cut-of-band flow control,
rurn Auxiliary Function 08 ON and identify the signals that enable data transmission.

1.7.2 Non-Availability of the Selected Timing Source

If the GEN CLK switch is illuminated when set to the INTF position, it means that the selected timing source is not
available. Check your cables to ensure that they are properly connected. If. after checking your cables, the switch is stiil
illuminated. do the following:

1. Reset the GEN CLK switch to the SYNTH position.

2. Using the MENU switch, set the synthesizer frequency to the desired rate using SYNTH FREQ and the
appropriate softkey.

1.7.3 Setting Auxiliary Functions

Sometimes the setting of one of the auxiliary functions may not be appropriate for your specific test. Use Auxiliary
Function 99 to reset all of your auxiliary functions to their default states,

CAUTION: THE USE OF THIS FUNCTION RESETS ALL AUXILIARY FUNCTIONS VALUES.

1-16
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1.8 DDS DSOA/B DATA INTERFACE MODULE

CLOTRS Ix R

Q ouTRT WPUT DCE H
BSTAR WIERFACE ASAPTOR WODREETE

The DDS DSOA/B Data Interface Module meets Bell System Specifications for DDS testing, analyzing DSOA or DSOB
circuits ransmitting at 2.4, 4.8, 9.6, 19.2, or 56 kb/s as well as 64 kb/s clear channel. It provides alternating and latching
loopbacks and controls MJUs for multipoint network testing.

Using the DDS DSOA/B Data Interface Module, the FIREBERD 6000 can isclate DDS circuit problems occurring at {or
between) various DDS network components (e.g., DSUs, CSUs, QCUs, DSO-DPs, MJUs, SRDMs, etc.). Error analysis
can be performed via straightaway tests, and latching or alternating loopback tests.

NOTE: An 8 kHzbyte clock and a 64 kHz bitclock are required forall DDS testing. Both are normally obtained
from the DDS channel bank, and are typically accessed using an A-5 connector or 9-pin D connector;
the DDS DSOA/B Interface accepts the 3-pin D connector.

" PATTERNS: All except FOX. Byte encoder included.
GEN CLK SOURCE: INTF only.
DATA RATES: 2.4, 48,96, 19.2, 56, and 64 kb/s, and respective secondary channels,
TIMING MODES: SYNC only, (Switch is disabied.)
FRONT PANEL CONTROL? Yes.
CABLES/CONNECTORS: D50 clock cable (169

9-pin D to 9-pin office D male OIU (10') adapter
Transmit and receive bantam jacks
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Figure 1-6
DSCA/DSOB Menu Tree

1.8.1 Far-End OCU Loopback Test Set-Up

Table 1-9 describes how the FIREBERD 6000 can be set up to perform a far-end OCU loopback test using the DDS
DS0A/B Data Interface Module,

IMPORTANT: If your test fails to run, Section 1.11 offers additional information about DDS testing.
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FIREBERD 6000 Set-ups

Table 1-9
Far-End OCU Loopback Test Set-Up

Step

Activity

[ 2]

fad

di

With the power 10 the FIREBERD turned off, insert the DSOA/DSOB Data Interface Module in the designated reur-
panel stot.

Press the POWER switch to apply power 1o the FIREBERD 6000,
NOTE: 1fthe FIREBERD 6000 is in Self-Loop mode after power-up, disengage the SELF LGOP switchy
Select a lest data paliern using the DATA switch,
SUGGESTION: The recommended paztéms for this test are 63, 311, or 2047,
Set the GEN CL.K switch to the INTF pasition.
Using the MENU switch:
a Configure the DDS DSDA/B Data Interface Module using INTF SETUP. Select these softkeys:

A DSOA/B 10 select the DSOA/B Data Interface.
MODE to select the data format.
DSOA 10 select thé DSOA format.
RATE 10 select the desired data rate.
A A INTFC to0 access the data coding.
BIPCLAR to select bipolar data coding.
LCOP 1o access the loop selections.
LATCH 1o select latching loops.
TYPE to select OCU loopbacks,
0. LOCATN to select location .

) i

=N

ERCEIE -
{=

b. Configure the FIREBERD for a TIMED or CONTINUOUS test using the TEST INTERVAL switch (see
Appendix C),

c. If hard-copy test results are desired. set the print event criteria using PRINT EVENT, then enable the printer
control block (located to the Jeft of the POWER switch) by seiting the OFF/ON switch 1o the ON position. (See
Appendix D for a sample DDS print event.}

Using the appropriate cables, connect the FIREBERD 6000 to the DS0-DP, and to the bit and byte clocks.
Once the FIREBERD is properly configured and cabled, initiate a loop code sequence by pressing the LOOP UP switch,

PRESS LOOP DOWN AT THE CONCLUSION OF THE TEST TO RESTORE THE CIRCUIT TO NORMAL
OPERATION.

Legend: A = Pressthe UP ARROW key MORE = Pressthe MORE key

1-19
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Table 1-8
Far-End OCU Loopback Test Set-Up (Continued)

Step Activity

5. Check that the SYNC LED (upper right comer of the unit) is Hieminated.

RESULT: The FIREBERD has achieved pattern synchronization and is gathering test results. (Section 1,10
lHists olE DDS test resudis)

1.8.2 Far-End DSU Loopback Test Set-Up of Multipoint Circuits

Table 1-10 describes how the FIREBERD 600G can be set up to perform a far-end DSU loopback test of multipoint
circuits using the DDS DSOA/B Data Interface Moduls,

IMPORTANT: If your test fails to run. Section 111 offers additional information about DDS testing.

Table 1-10
Far-End DSU Loopback Test Set-Up of Multipoint Circuits

Step Activity
I With the power 10 the FIREBERD tumned off, insert the DSOA/DSOB Dara Interface Module in the designated rear-
panel slot.
2. Press the POWER switch to apply power to the FIREBERD 6000,
NOTE: If the FIREBERD 6000 is in Self-Loop mode after power- up, disengage the SELF LOOP switch.
3. Select a rest data pattern using the DATA switch,
SUGGESTION: The recommended patiams for this test are 63. 511, or 2047,
4. Set the GEN CLK switch to the INTF position.
5. Using the MENU switch:
a. Configure the DDS DSOA/B Daia Interface Module using INTF SETUP. Select these softkeys:
i DSOA/B to select the DSOA/B Data Interface,
2 MCDE 1o select the data fermat.
3. DS0A 1o select the DSDA format,
4, RATE 1o select the desired data rate,
1-20
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FIREBERD 6000 Set-ups

Table 1-10
Far-End DSU Loopback Test Set-Up of Muitipoint Circuits (Continued)

Step Activity
5. S00AA INTFC to access the data coding.
(Cont.} 6. LFAR 1o select far-end loop,
7004 LOOP 10 access the loop selections,
8. ALT to select alternating loop codes,
9 TYPE 10 select DEU loopbacks.

10, AA  MORE  AUX. MU o access MIU controls.
1. BRANCH to identify the desired branch (1-4} for the DSU loopback.
12, SELECT (o select the branch specified.

b. Configure the FIREBERD fora TIMED or CONTINUGUS test using the TEST INTERVAL swiich (see
Appendix C.

¢. If hard-copy test resulss are desired, set the print event criteria using PRINT EVENT, then enable the printer
control black {located to the left of the POWER switch) by seiting the OFF/ON switch ta the ON position. (See
Appendix D for a sumple DDS print event.)

6. Using the appropriate cables, connect the FIREBERD 6000 to the DSO-DP, and 1o the bit and byte clocks.

7. Once the FIREBERD is properly configured and cabled, initiate a loop code sequence by pressing the LOOP UP switch,
PRESS LOOP DOWN AT THE CONCLUSIGN OF THE TEST TO RESTORE THE CIRCUIT TO NORMAL
OPERATION.

8. Check that the SYNC LED (upper right corner of the unit) is illuminated.

RESULT: The FIREBERD has achieved pattern synchronization and is gathering test results. (Section 110
lists all DDS test results.)

Legend: A = Pressihe UP ARROW key MORE =  Press the MORE key

1.8.3 Basic Straightaway Test

A DSOA/DSOB straightaway test requires two FIREBERDs. For example, Figure 1-7 shows a FIREBERD 6000
equipped with a DDS DSOA/DSOB Data Interface Module and a second FIREBERD with its built-in RS-232 interface.
By performing a straightaway test on the primary or secondary channel between the channel bank and DSU, you can
evaluate the perfonmance of the OCU, the local icop, and the CSU/DSU.

1-21




www.valuetronics.com



EIREBERD 6000 User’s Guide

CUSTOMER

PREMISES

CHANNEL CHARNEL EQUIPMENT
BANK 0SX-3 BANK

B

PRIMARY PORT
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¥

psa ooy  csu | osu :
oP gp {
‘ [ ! 1
| SECONDARY PORT
| ! | |
[ ! FIREBERD ! | FIREBERD
| i ] i
1 i |
l ' I iocac ’ CUSTOMER
CENTRAL OFFICE | | CENTRAL OFFICE | woop | PREMISES
Figure 1-7

Stralghtaway Test Configuration

Table 1-11 describes how the FIREBERD 6000 can be set up to perform a straightaway test using the DSOA/DSOB Data
Tnterface Module, (See Section 1.2.1 for information about configuring the internal RS-232 Data Interface.)

IMPORTANT: If your test fails to run, Section 1.11 offers additional information about DDS testing.

Table 1-11
Straightaway Test Set-Up

Step Activity
i, With the power to the FIREBERD turned off, insert the DS0A/DSOB Data Interface Module in the designated rear-
panei slot.
2. Press the POWER switch to apply power to the FIREBERD 6000,

NOTE: If the FIREBERD 6000 is in Self-Loop mode after power- up, disengage the SELF LOOP switch.
3, Select a test data pattern using the DATA switch, '

SUGGESTION:  The recommended patierns for this test are 311 or 2047,

4. Set the GEN CLK switch to the INTF position.
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B
-5 Table 1-11
» Straightaway Test Set-Up (Continued)
B
B i
Step Activity
¥
E: 3 Using the MENU switch:
» a. Configure the DDS DS0A/B Data Interface Module using INTF SETUP. Select these softkeys:
®»
) |3 DSOA/B 1o selert the DSOA/B Interface.
» 2 MODE to select the data format.
3. DSOA 10 select the DSOA format.
B 4, RATE 1o select the desired data rate.
. 5. AA INTFC 10 access the data coding.
2 6. BIPOL, LNEAR. or LFAR, as required.
7. A MORE  AUX to select the interface auxiliary function menu.
-8 8. MORE CHAN ta select the primary or secondary channel function.
2 9. PRI or SEC o select primary or secondary channel testing, as appropriate,
a b, Configure the FIREBERD for a TIMED or CONTINUOUS test using the TEST INTERVAL switch (see
- Appendix C).
o}
n ¢. Ifhard-copy testresults are desired, set the printevent criteria using PRINT EVENT, then enable the printer control
block (located to the left of the POWER switch) by setting the OFE/ON switch to the ON position. (See Appendix
a D for a sample DDS print event.}
<5
a 6. Using the appropriate cables, connect the FIREBERD 6000 with the DSCA/B Data Interface Module to the CCU, and
to the bit and byte clocks. Connect the second FIREBERD to the primary or secondary channel port on the CPE side
= of the DSU.
-~
- 7. Check that the SYNC LED (upper right corner of the unit) is illuminated.
=] RESULT: The FIREBERD has achieved pattern synchronization and is gathering test results. (Section 1.10
b lists all DDS test results.)
=
-a Legend: A = Pressthe UP ARROW key MORE = Press the MORE key
]
a
A
.
.-
<R
-]
)
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]
]
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) 1.9 DDS LOCAL LOOP DATA INTERFACE MODULE

F—ANALYSIS"—"! r‘“DA'{A RATEM”W rSECCHAN-]
hi

e o ?m Lo ?"T“ "3 omrr l - - .
[elriivg Nl ::u.ve L3 "EN
Y06

EDD‘ tOCLL LOOF‘ 1N1E~ CE I-E:-F'lDR MODEL 41131

The DDS Local Loop Data Interface gives the FIREBERD 6000 the ability 1o test and analyze the four-wire DDS local
loop from either the customer premises or the central office. Straightaway, channel ioopback, or network loopback tests
are all possible. The mnterface complies with Bellcore TA-TSY-000033, TA-TSY-000077, TA-TSY-000083, TR-NPL-
000157, AT&T PUB 62120, 62310, CB126, and CB 141

PATTERNS: All except FOX™, USER1™, USER2™, and USER3™.
GEN CLK SOURCE: INTERNAL, INTERFACE, and BNC.

DATA RATES: 2.4,4.8,9.6, 19.2, 36, and 64 kb/s.

TIMING MODES: INTF only. (Switch is disabled.)

FRONT PANEL CONTROL? Yes.

CABLES/CONNECTORS: RJ45 to RJ45 cable (14)

RJ45 cable to four alligator clips (107

*Valid pattern when the Synchronous User Patterns Option (4006) is installed.

1.9.1 Network Loopback Test Set-Up (Primary Channel)

Figure 1-9 shows a FIREBERD 6000 equipped with a DDS Local Loop Data Interface Module at the customer premises.
A manual (i.e., hard) loopback at the OCU sends the transmitted data back to the FIREBERD for analysis. Once the
loopback is established, the FIREBERD can test the network from the customer side {or DROP side) of the OCU 10 the
location of the loopback. .

W W W W W W W W W W W W WY W W W W W W W Y W W YW W T W OW W OT O OFOw
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i Table 112 deseribes how a FIREBERD 6000 cyuipped with a DDS Local Eoop Data Interfuce Module van be setup
W test aprimary channel using network Toophacks. Note that these procedures assume the presence ol a secondary
chimel, and that @ hard loaphack hes heen established: sinee the DBS Lecat Loop Data Interface Madale does not
extablish foophacks, all network foophacks must be extabhished from within the DS network.

IMPORTANT: 11 vour test fuils to run. Section T ET offers additional information about DS esting.

WYVVVVVVVVVEVEVYYEFY FVFWwE sy vweoso s>
fad b2

Table 1-12
Network Loopback Test Set-Up (Primary Channel)

Step Activity

I With the power ta the FIREBERD turned of L insert the DDS Bocat Loop Data Interface Module in the designated rear-
punel slot,

iJ

Press the POWER switch to apply power o the FIREBERD 6000,

NOTE: If the FIREBERD #0010 is in Selt-Loop maede after power- up, disengage the SELF LOOP switch.
RE Seleet wtest dafa paitern using the DATA switch.

SUGGESTION: The recommended patierns Tor this test are 511 or 2047,

NOTE: When using the DDS Local Loop Data Interface Module, the GEN CLK switch is sutomatically set to the
INTF position. Additionaily. the TIMING MODE switch is disubled: therefore, no selting is required.

1, Using the MENU swiich:

a. Configure the DDS Local Loop Duta Interfuce Module using INTF SETUP. Select these sofikeys:

DDSLL 10 access the DDS Local Loop Data Interface Module.
RATE 10 access the data rate menu.

MORE 56.0K 1o test the 36 kbfs circuit shown in Figure 1-9, or any pattern that is appropriate for your
1est,

40A CHAN 1o enter the channet selection menu.

3 ON 1o indicate the presence of a secondary channel.

6. PRI 10 select primary channel analysis.

7 511, 2047, or IDLE as secondary pattern selection, (Primary pattern is selected via DATA

switch.

8 AAA TX LEVEL 10 access the transmit level menu.

9. A MORE 0dB toadd no additional loss to the transmit level,

| TXCLK to access the timing source menu.

1 RECOV 10 recover timing from the DDS network.

1 ERRINS to select the error insert menu.

1 OFF to tum off error insertion.

WY = 2
L

Legend: A = Pressthe UP ARROW key MORE = Press the MORE key

”,
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Table 1-12
Network Loopback Test Set-Up (Primary Channel} (Continued)

Step Activity
1, b. Configure the FIREBERD for u TIMED or CONTINUOUS 1est using the TEST INTERVAL switch
{Cont.y ¢see Appendix €l
c. 1fhard-copy test results ure desired. set the pring event criteria using PRINT EVENT. then enable the prinier

comral block tlocated o the lefi of the POWER switch) by setting the OFF/ON switch 1o the ON position, (See
Appendix D for a sample DDS print event.}

S Using the appropriaie cables, connect the FIREBERD 6000 to the equipment under est.

6.

Check that the SYNC LED (upper right comer of the unit) is illuminated.

RESULT: The FIREBERD has achieved pattern synchronization and is gathering test resuits. (Section 1.10
lists all DDS test results.)

1.9.2 Channe! Loophack Test Set-Up (Without Secondary Channel)

Figure 1-10 shows a FIREBERD 6000 with a DDS Local Loep Data Interface Module connected to the local loop.
Another instrument at the serving fest center sends a channel loopback in the direction of the FIREBERD. The
FIREBERD recognizes and responds to the channel loopback by placing itself ina loop towards the network. The serving
test center performs the bit ertor test; the FIREBERD can provide level, current, and frame analysis in-service.

When performing a channel loopback test, always do the following:

1.

Configure the FIREBERD as described in Table 1-13.

Connect to the local loop. If the FIREBERD is in Self-Loop mode after power-up, disengage the SELF LOOP
switch.

Issue a channel loopback from the instrument in the serving test center.
RESULT: The FIREBERD 6000 establishes a channel loopback; the presence of the channel loopback

is indicated by the illumination of the ALMI indicatcr. Additionally, the message DDS
LOCAL LCOP CSU LOOPBACK momentarily appears in the results display.
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Figure 1-10
Channel Loopback Test

Table 1-13 describes how a FIREBERD 6000 equipped with DDS Local Loop Data Interface Module can be set up to
perform a channel loopback test. Note that these procedures assume that a secondary channel is i1a7 present.
IMPORTANT: If your test fails to run, Section 1.11 offers additional information about DDS testing.

Table 1-13
Channel Loopback Test Set-Up (Without Secondary Channel)

Step Activity

l. With the powerto the FIREBERD turned off, insert the DDS Local Loop Data Interface Module in the designated rear-
panel slot,

2. Press lh-e POGWER switch 10 apply power to the FIREBERD 6000, -
NOTE: Ifthe FIREBERD 6000 is in Seif-Loop mode after power- up, disengage the SELF LOOP switch.

3 Select a test data paﬁem using the DATA switch,
SUGGESTION: The recommended patterns for this test are 511 or 2047,

1-28
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Table 1-13
Channel Loopback Test Set-Up (Without Secondary Channel) (Continued)

Step Activity

NOTE: When usingthe DDS Local Loop Data Interface Modute, the GEN CLK switch is sutomatically set o the
INTF position. Additionuily, the TIMING MODE switch is disabled; therefore, no setting is required.

4. Using the MENU switch:

a. Configure the DDS Local Loop Data huerfuce Module using INTF SETUP. Select these softkeys:

DDSLL 10 access the DDS Local Loop Duta Imerfuce Module.
RATE 1o access the data rate menu.

13—

9.6K 10 tesi the 9.6 kb/s ¢ircuit shown in Figure 1-10.
A CHAN 1o enter the channel selection menu.

OFF to indicaie that secondary channel is not present.
A TX LEVEL 10 access the transmit level menu.

0 dB 10 add no additional loss 1o the transmit level,
A MORE TXCLK 10 access the timing source menu,
. RECCV 10 recover timing from the DDS network.
0. A ERRINS to select the error insert menu,
i CFF to turn off error insertion,

o P N G A e

1

b. Configure the FIREBERD for a TIMED or CONTINUQUS 1est using the TEST INTERVAL switch (see
Appendix O).

¢. If hard-copy test results are desired, set the print event criteria using PRINT EVENT, then enzable the printer
control block (located to the left of the POWER switch) by setting the OFF/ON switch to the ON position. (See
Appendix D for a sample DDS prim event.)

5. Using the appropriate cables, connect the FIREBERD 6000 to the equipment under test.

6. Check that the SYNC LED (upper right comer of the unit) is illuminated.

RESULT: The FIREBERD has achieved pattern synchronization and is gathering test results. (Section 1.10
lists all DDS test resuits.}

Legend: & = Pressthe UP ARROW key MORE = Pressthe MORE key

1.10 DDS DSOA/DSOB AND DDS LOCAL LOOP TEST RESULTS

Tables 1-14 and 1-15 show the test results that are available with the DSOA/DSOB and Local Loop Data Interface

Modules, respectively. These results can be collected via printer or can be viewed at the ANALYSIS display window
at the conclusion of any test,

1-29
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Appendix B offers a glossary of all test results offered by the FIREBERD 6000

Table 1-14
DDS DSOA/B Test Results

3

. Category Results

’ ERROR BER BLOCKS BLK ERRS AVG BLER

. PAT SLIP BIT ERRS AVG BER

' PERFORMANCE DEG MIN 5 DEG MIN SES %SES

» UNA SEC AVL SEC o AVL SEC ERR-SES

) BER-SES GER SEC G EFS G %EFS

' TIME ERR EAS E A SEC EFEAS PATL SEC

! %PAT SEC ELAP SEC TIME DATE

]
SIGNAL RCV FREQ GEN FREQ RCV BYTE RCY CODE
T.CARRIER™ FRA ERR FE RATE AVG FERR FRA LOSS
ALARM PATLOSS DAT LOSS CLK LOSS PWR LOSS

* Applicable only when receiving DSOB or DSOA at 19.2 kb/s.

Table 1-15
DDS Local Loop Test Resulls

Category Results

ERROR BER BLOCKS BLK ERRS AV(G BLER
PAT SLIP BIT ERRS AV( BER

PERFORMANCE DEG MIN %DEG MIN UNA SEC AVL SEC
%AVL SEC G %EFS

TIME ELAP SEC TIME DATE PATL SEC

SIGNAL. RLVLV RLVL dB DAT RATE SIMPX CUR

T-CARRIER BPV AV(G BPVR BPV Rate FRA ERR
AVG FER

ALARM PAT LOSS PWR LOSS S1G LOSS

1-30
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1,11 NOTES ON DDS TESTING

If your test fails to run after completing the set-up procedures for your DDS application, the sections that fellow may
lead you to the solution. Note that only the most likely potential problem areas are addressed; if your test still fails after
exploring these problem areas, call TTC's toll-free number (1-800-638-2049) for technical assistance.

1.11.1 Non-Availability of the Selected Timing Source

if either the GEN CLK switch or the NO CLK LED is illuminated, the FIREBERD 6000 cannot receive the clock from
the seiecied timing source. In such instances, check your cables to ensure that the bit and byte clocks are properly
connected.

1.11.2 Setting Auxiliary Functions

Sometimes the setting of one of the auxiliary functions may not be appropriate for your specific test. Use Auxiliary
Function 99 to reset all of vour auxiliary functicns to their default staies.

CAUTION:

THE USE OF THIS FUNCTION RESETS ALL AUXILIARY FUNCTIONS VALUES,

1.11.3 Latching Loopbacks

Larching loopbacks have only recently been introduced into the Digital Data System. Many circuits do not respond to
Jatching loop codes. When this condition occurs, use alternating loop codes.
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1.42 T1/FT1 INTERFACE MODULE

E T1.FTY INTEREACE 6 DARIGR

MODEL 47440

The TI/FTT Interface Module complies with AT&T Publications 41541, 62411, 54016,54019,and 54C19A for T],ESF,

and Fractional T1. It provides the ability to test T1, Fractional T1, veice, or the ESF data link. Other modes of operation
include test Joopback (TLB), line loopback (LLB), and RS-232 receive/transmit.

PATTERNS: All except FOX™, USER1™, USER2*, and USER3".
GEN CLK SOQURCE: INTRNL. INTF, and BNC.

DATA RATES: 1.544 Mb/s, 1.536 Mb/s, 64 kb/s, and 36 kb/s.
TIMING MODES: Recovered only.

FRONT PANEL CONTROL? Yes.

CABLES/CONNECTORS: WECO plug to bantam plug (10"

Bantam plug to bantam plug (109
Bantam plug to alligator clips (7")

Dual bantam plugs to 15-pin D-type male connector (10)
RJ45 10 R8-232 cable (16)

RJ48C to bantam plugs (18
TJ458 to bantam plugs (107

*Valid pattern when the Synchronous User Parterns Option (4008) is installed,

1.12.1 End-To-End Fractional T1 Testing

IVVVVUUVVUYVVY IV VT Ve vVeYy sy ey g g 5§ s s s e o= vs

Figure 1-12 shows two FIREBERD 6000s, each equipped with a T1/FT1 Interface Module. Using these two
FIREBERDs, it is possible to evaluate the performance of a Fractional T1 circuit end-10-end. Both sides of the circuit
are tested with a pattern that is transmirted from both ends of the span.

7-32
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Figure 112
End-To-End Fractional T1 Testing
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Table 1-16 describes how the FIREBERD 6000 can be et up 10 perform an end-to-end Fractional T1 test using the
T1/FTI interface Module. For purposes of example. these procedures verify the performance of a 384 (6 x 63 Kbps)
Fractional T1 circuit where channels 1-6 are used for data trunsmission.

L
]
)
b
4
-}
E
]
¥
;E- 5 IMPORTANT: [§ vour test fails to run. Section 1.16 offers additional infermation sbout T-Carrier testing,
- = .
E, 4
Table 1-16
3 End-To-End Fractional T1 Test Set-Up i
Step Activity - o
I. With the power (o the FIREBERD 6000 wrned of . insert the TH/FT1 Interface Module in the rear-panel interface slot. -
L 2 Press the POWER swirch to apply power o the FIREBERD 6000, e
o
t NOTE: if the FIREBERD 6000 is in Self-Loop mode after pow er-up. disenguge the SELF LOOP switch. g
' i Select a test data pattern using the DATA swich. (Suggestion: QRSS.) -
4. Set the GEN CLK switch to the INTF position. o
i A, Using the MENU switch: s
- _ om
a. Configure the TI/FT! huerface using INTF SETUP by selecting these sotkeys: -
i THFETI 1o select the TI/FTT Interface Module, o
2. CONFIG 10 access the configuration menu. -
, 3 FRAME 1o select framing. (Example: ESF)
4, CODE to select coding. (Example: B8ZS)) -
‘ 5. INPUT 10 TERM, -
6. A MODE 1o access the MOBDE menu. -
7. FRACT] for Fractional T1 testing. )
3. Select T1 channels 1-6 using the CHAN# UP or CHAN# DOWN softkey. Press the TX/RX -
softkey to designate each channelas an active transmit and receive channel (Example: CHOL: e
TX/RX). .
9. MORE Select the Nx64 channel data rate using the 56/64 sofikey. )
10. A A ERRINS 10 access the error insert menu, -
11. OFF 10 tumn the emror insert off. o
12. A MORE IDLEoselectthe idle code. Select the idle code using the > and < keys and the 1 and Gkeys -
on the keypad. Press the ENTER key 1o save the changes. Common idie codes: 0111 111
or 1131 1111, -
-
b, Configure the FIREBERD for a TIMED or CONTINUQUS test using the TEST INTERVAL switch (see -
Appendix C). “
Legend: A = Press the UP ARROW key MORE = Press the MORE key (]
o
o
1:34 -
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Table 1-16
End-To-End Fractional T1 Test Set-Up (Continued)

Step Activity
3. . I hard-copy tess results are desired. setihe print event eriteria using PRINT EVENT, then enable the printer
(Cont.) control block (located 1o the leftof the POWER switch) by seuting the OFF/ON switchtethe ON position, (See

Appendix D for a sample print event sef-up foraTites)
6. Using the appropriate cubles. connect the FIREBERD 6000 1o 1he equipment under test.

7. Check that the SYNC LED (upper righi corner of the ynit) is iuminated.

RESULT: The FIREBERD is gathering test results. (Section 1.E53 lists alt T-Carrier test resulis)

1.12.2 Installing and Troubleshoeting Customer Premise Equipment

Figure 1-13 shows two FIREBERD 6000s accessing both the DTE and T1 network sides of the Fractional T1 DSU/CSU.
EIREBERD #1 is equipped with a V.35 Data Interface Module: FIREBERD #2 is equipped with a TU/FT1 Interface
Module. By accessing both sides of the Customer Premise Equipment (CPE), the FIREBERD can test for proper T1
timing and signaling using slips, level, frequency, and jiller measurements, and perform bit error analysis on the
designated bandwidth.

- FRACTIONALTI

FIRERERD |y e[| DSU/CSU
A__* E
V.3

FIREBERD
#2

Figure 1-13
Installing and Troubleshooting Customer Premise Equipment

Tables 1-17 and 1-18 describe how each FIREBERD 6000 can be set up 1o test CPE equipment; Table 1-17 describes
the set-up procedures for FIREBERD #1, and Table 1-18 describes the set-up procedures for FIREBERD #2. For
purposes of example, these procedures assume the testing of a Fractional TI DSU/CSU as stand-alone equipment, and
that 256 kb/s (4 x 64 kb/s) bit error analysis i$ performed on four non-contiguous channels.

IMPORTANT: If your test fails to run, Section . 16 offers additional information about T-Carrier testing.

1-35
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Table 1-17
CPE Test Set-Up (FIREBERD #1)

Activity

With the power to the FIREBERD 6000 turned off, insert the V.35 Data Interface Module in the rear-panel interlice
stot

Press the POWER switch 1o apply power 1o the FIREBERD 600G,

NOTE: I the FIREBERD 6000 is in Scif-Locep mode ufter power-up. disengage the SELF LOOP switch.
Select a test data pattern using the DATA switch,

Set the GEN CLK switch 1o the INTF position 1o receive the clock from the DCE.

Since the V.35 Data Interface is not controllable via the FIREBERD 6000 frent punel, configure the interface using
the switches on the interface as follows:

2. TRANSMIT CLOCK INVERT switch to NORMAL
b. RECEIVE CLOCK INVERT switch to NORMAL
¢. TIMING MODE switch 10 306

Uluminate the RTS and DTR switches located just above the POWER switch to set both signaling leads HIGH.

Set the MENU switch to SYNTH FREQ and set the synthesizer frequency 10 256 kbps.

Tahle 1-18
CPE Test Set-Up (FIREBERD #2)

Step

Activity

With the power to the FIREBERD 6000 tumed off, insert the T1/FT1 Interface Module in the rear-panei interface slot.

Press the POWER switch 1o apply power to the FIREBERD 6000.

NOTE: if the FIRERERD 6000 is in Self-Loop mode after power-up. disengage the SELF LOOP switch,
Select a test data pattern using the DATA switch. (Example: QRSS).

Set the GEN CLK switch to the INTF position to obtain the transmit clock from the DCE.

Using the MENU switch:

a. Configure the T1/FT1 Interface Module using INTF SETUP. Make these softkey selections.

1-36
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Table 1-18
CPE Test Set-Up (FIREBERD #2) (Continued)

Step Activity

T1/FT! 1o select the TI/FT! Interface Module.
CONFIG 10 access the configuration menu.

I —

KR FRAME to select framing (Example: ESF).

4. CODE to select coding (Example: AMI).

5. INPUT as required {TERM, BRIDGE, or DSXMON).

6 A MODE to access the MODE menu.

7. FRACT! for Fractional T1 testing.

8. Scroll through the channels using the CHAN# softkey. Press the RX and TX softkeys to select

channels 1,3, 5, and 1.

5. MORE Select the Nx64 channel data rate using the 56/64 softkey.

10, AA ERRINS to access the error insert menu.

il OFF 1o tum off error insertion.

3. A MORE IDLE 1o set the idle code. Select the idie code using the > and < keys and the 1 and O keys on
the keypad. Press the ENTER key 10 save the changes. Common idle codes: 0111 1131 or

%%@NW\%%%%W%E@Wﬁi%ﬁﬁ&%%wﬁ&a&auﬁauﬁaa%adae%&w@

IRSRNARNE
Legend: A = Pressthe UP ARROW key MORE = Press the MORE key
i
|
i
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1.13 DS1/T1/D4/ESF/SLC-96 INTERFACE MODULE

IN"JT—-? E—C‘J‘-F‘L‘T ;—-—wmzuuaumv 0.:?.’:;15#»—-—-"-5

i o EX Ty DEx.Y CEx-1 (281 iy
i
| @ L ® & O

3
DSL Da-Fe INTEAFACE tLAFTOR

n et it e Rl B B AL

The DST/T1/D4/ESF/SLC-96 Interface Module meets Bell T (DS 1) and CCITT 1.544 Mb/s recommendations. The
interface also meets AT&T Publication 34016 specifications for extended superframe. Inaddition to its transmit/receive
pair, the interface includes three auxiliary outputs that are capable of providing multiple DS1 signals.

PATTERNS: All except FOX.

GEN CLK SOURCE: SYNTH. INTF, and BNC.

DATA RATES: 1.344 Mb/s.

TIMING MODES: Recovered only. (Switch is disabled.)
FRONT PANEL CONTROL? Yes,

CABLES/CONNECTORS: WECO plug to bantam plug (10

Bartam plug to bantam plug (107
Bantam plug to alligater elips (7

INTERFECE: ERED
INT232 DS1TY
IS -
INTERFACE: DI T
RESULT THRU iwPUT ERRING CODING FRAMED 120
TR T T T T
f r 1 ' ¥ ¥ ¥
RESULT: XXX THRU: XXX INPUT: XXX | | ERRING: XXX CODING: FXK] [ FRAMED: XEX 180: XXX
57D iwE OFF WA T8 | | TEAM BRIDGE DSIMON OFF SIWGLERATE 1~ WORE p BPY LOGIC L+ BPY | a1 BSZS OFF Fe Dt |l WORE pSLCS 048 7308 Asug
T0T 98T BB O B OB TE ST d3T T oo T ETTT
Figure 1-14
DS1/T1/D4/ESF/SLC-96 Interface Module Menu Tree
1-38
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1.13.1 Remotie Loopback Testing

Fiaure 1-15 depicts a EIREBERD 6000 equipped with & DS 1/T1/D4/ESF/SLLC-96 interface Module. The instrument
? rerminates the nearend of the T1 network and transmits datato, and receives data from. the far-end CSU. Whenequipped
with this interface. the FIREBERD sends a loop-up code 1o the far-end CSUL the far-end CSU goes into loopback toward
the T1 network and the FIREBERD 6000. By analyzing the received duta for errors. the FIREBERD analyzes the
performance of the network up 1o and inctuding the far-end CSUL

.

LY

iy MULTICHANNEL
] NETWORK
] csu [
] i  ——
MULTL- csu WMULTLE-
PLEXER | g et PrE— PLEXER
' L oophack E
DS |
NEA&R END FAR END
FIREBERD e

Figure 1-15
Remote Loopback Test

Tabie 1-19 describes how the EIREBERD £000 can be set up 10 perform this T1 foopback test. &
procedures assume D4 framing and AMI coding.

IMPORTANT:  If your test fails {0 run, Section 1.16 offers additional information about T-Carrier testing.

Table 1-19
T1 Loopback Test Set-Up

Step Activity

i. With the power to the FIREB ERD 6000 wumed off, insert vhe DS 1/T1/D4/ESF/SLC-96 Interface Module in the rear-
panel interface slot.

2. Press the POWER switch 10 apply power to the FIREBERD 6000,

NOTE: If the FIREBERD 6000 s in Self-Loop mode after power-up, disengage the SELFLOQP switch,

1-39
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Table 1-19
T1 Loopback Test Set-Up (Continued)

Step Activity

s

Seloct g test data putiers using the DATA swich. (Exampler QRSS.

4. Set the GEN CLK switch rothe SYNTH position to obtun dming trom the FIREBERD S internul svnthesizer.

s

Using the MENU switch

a. Configure the THFT! Interfuce Module using INTF SETUP. Muke these sofikey selections,

DS/ THio select the DSUTI/DHESF/SLC-96 Interfuce Moduie.
RESULT 1o accoss the RESULT menu.,
STD o sefect standard test results.
THRU 1o access the THRLU menu.
OFF 10 select standard interface operation.
INPUT to gecess the INPUT menu.
TERM 10 select the 100-ohm line terminator.
A MORE ERRINS o access the error insert menu.
OFF 10 wurn off error insenion.
CODING 10 access the CODING menu.
AMI o select AMIE coding.
FRAMED to access the FRAMED menu.
4 1o select D framing.
A MORE LBO 1o sclect the LBO menu.

0dB 1o select no line buildout.

g Tad b —
L

IR
[

e G
O S =
b b

b. Configure the FIREBERD for a TIMED or CONTINUOUS test using the TEST INTERVAL switch (see
Appendix C).

¢. 1f hard-copy test results are desired. set the print event criteria using PRINT EVENT., then enable the printer
control block (located to the left of the POWER switch) by senting the OFF/ON switch to the ON position. (See
Appendix D for a sampie print event set-up for 2 T1 test.}

Using the appropriate cables, connect the FIREBERD 6000 1o the equipment under test. ,

7. Press the LOOP UP switch (Jocated above the POWER swilch} to send a foop code to the far-end CSU.

RESULT: The message LOOP CODE TRANSMISSION SUCCESSFUL appears in the MENU display. Press zhe
LOOP DOWN switch to return to normal operation at the conclusion of the test.

8. Check that the SYNC LED located at the upper right corner of the FIREBERD 6000 is illuminated.

RESULT: The FIREBERD has achieved pattern synchronization and is gathering test results. (Section 1.13 lists
all T-Carrier test results.)

Legend: A = Press the UP ARRCW key MORE = Press the MORE key

WY VWYVVVVYYVVYVYVVIYIVYVFVYTP Vv SV v ve 7 v g g F 3788 8 8 8 38 3 % % = o
[# 8
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™ 1.13.2 Engd-to-End Testing

Fioure =16 depicisiwo FIREBRERD 6004, cachequipped witha DS1/T/DHESF/SLC-96 Interfuce Module. FIREBERD
» #1 connects to the 1343 Mb/s near-end CSU: FIREBERD #2 connects 1o the far-end CSU. The instruments

* simultanecusly senerate test data and analyze the received data for errors in both directions.
»
MULTICHANNEL
L ] NETWORK E
-~ > e P e - e [
] MULTE e84 i csu MULT
» PLEXER g = =] J e $ , o]m o d  PLEXER
] [Tosus | ! DSt | E
) FIREBERD FIREBERD
#8 #7
NEAR END FAR END
L4
®
™ Figure 1-16
= End-to-End Testing of a Near-End and Far-End CSU
» Tabla 1-20 describes how the FIREBERD 6000 can be set up to perform an end-to-end T1 test. Please note that these
- procedures assume D4 framing and AMI coding.
H
3 IMPORTANT:  If your test fails 1 run, Section 1.16 offers addiricnal information about T-Carrier testing.
™
' Table 1-20
3 End-to-End T1 Test Set-Up
- Step o Activity
» :
j I With the power 10 the FIREBERD 6000 tumed off, insert the DS /TH/D4/ESF/SLC-96 Interface Module in the rear-
panel interface siot.
—t .
2 2 Press the POWER switch 10 apply power to the FIREBERD 6000.
|
o NOTE: If the FIREBERD 6000 is in Self-Loop mede after power-up, disengage the SELF LOOP switch.
]
)
#
- 1-41
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.’
?
Table 1-20
' End-to-End T1 Test Set-Up (Continued)
»
(3
] Step Activity
»
kN Selecta testduta pattern using the DATA switch, (Exumple: RSS

"
B 4. Setthe GEN CLK switeh to the INTF position 1o seleat the network as a Himing souree.
»
N NOTE: Unless there is asource of network g in the cirguil (eg.. 1 DACS), only one FIREBERD 6000 cun use
v,- the network as a timing sourcer as suchothe GEN CLK switch on the sevond FIREBERD should be set o
? SYNTH.
-
L . Using the MENU swilch:
i
» a. Conligure the THFTH Interfuce Module using INTF SETUP. Make these soltkey selections,
»
. i DSH/TE w select the BSI/TUDI/ESE/SLC-Y6 Interfuce Module.

2. RESULT to access the RESULT menu,
» 3. STD to select stundurd test results.
» 40004 THREU 10 sevess the THRU menu.
» 5, OFF w0 select stundurd interfuce operation,

hooA INPLUT to access the INPUT menu,
» 7 TERM to ~elect the [0-0hm line terminutor,
[ 8. A MORE  ERRINS 1o uccess the error insert menu.
» 9. OFF 10 wrn off ¢rror insertion.

A CODING o access the CODING menu.
b It AMIto seiect AMI coding.
» 2. 4 FRAMED to access the FRAMED menu.
» i3, 34 to <elect D4 framing.

4. A MORE LBO wselect the LBG menu.
,. 13 0dB 1o select no jine buildout,
b b. Conhgure the FIREBERD for & TIMED or CONTINLOUS test using the TEST INTERVAL switch isee
b Appendix C).
b ¢. if hard-copy test results are desired, set the print event criteria using PRINT EVENT. then enable the printer
’ conwrol block (located to the left of the POWER swilch) by setting the OFF/ON switch to the ON position. (See
) Appendix D for a sample print event set-up fora T} test.)
] 6. Using the appropriate cables, connect the FIREBERD 6000 1o the equipment under test.
: 7. Check that the SYNC LED locazed at the upper right comer of the FIREBERD 600G is iMluminated.
) RESULT: The FIREBERD has achieved pattern synchronization and is gathering test results. {Section 1.15 lists
) all T-Carrier test resuits.}
J Legend: 4 = Press the UP ARROW key MORE = Press the MORE key
)
b 1-42
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1.13.3 In-Service Manitoring

Figure 1-17 depicts one-half of a typical multi-office interfintra-LATA T1 circuit, In-service monitoring cun be

o performed at locations |-5.
»
CUSTOMER ‘
b PREMISES I LoCAL LOO? CENTRAL OFFICE B
¥
O, ® © ® ©; To/FROM

LONG-HAUL

o cPE csy << OR BACS Mi3  feee FACILITIES -
FIBER, MICROW AVE

™ OR SATELLITE

FIREBERD
00

Figure 1-17
In-Service Monitoring

Table 1-21 shows how the FIREBERD 6000 can be set up for in-service monitoring. Please note that these procedures
assume D4 framing and that the circuit is being monitored at a DSX patch bay.

IMPORTANT: If your test fails to run, Section 1.16 offers additional information about T-Carrier testing.

Table 1-21
in-Service Monitoring Set-Up

Step Activity

1. With the power to the FIREBERD 6000 turned off, insers the DS /T 1/D4/ESF/SLC-96 Inerface Module in the rear-
panel interface siot.

v‘v“-&%'h"ﬁ;'“;qvﬁv—d&wJ‘.....‘bd

2. Press the POWER switch to apply power to the FIREBERD. 6000.
NOTE: If the FIREBERD 6000 is in Self-Loop mode after power-up, éi:sengage the SELF LOOP switch.
3 Using the MENU switch:
a. Configure the T1/FT! Interface Module using INTF SETUP. Make these softkey selections.
1-43
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\ __

i Table 1-21

: in-Service Monitoring Set-Up

]

] Step Activity

’ i | DS1/THwo ~elect vhe DS TI/DYESF/SLC96 Inerface Module.

* (Cont.) 2 RESULT 1o aceess the RESULT menu.

» 3, LIVE 1o sefect sundard test resuliy,

» 400A INPUT 1o aceess the INPUT menu.

» s DSXMON 1o receive signals from the DSX momitar.

- 6. A MORE  ERRINS w sccess the error inserl menu,

: 7. OFF towrn off error insention,

" h IR FRAMED 10 access the FRAMED menu.

» Y. D4 o select D4 fruming.

»

» b. Configure the FIREBERD for a TIMED or CONTINUOUS test using the TEST INTERVAL switch {see

» Appendin CY,

b

> . i hard-copy test resulls are desired. set the arint event ¢riteris wning PRINT EVENT. then enable the printer
control block tocated to the fefrof the POWER switchs by setting the OFF/ON switch 1o the ON position. (See

» Appendix D for 1 sumpie print event seteup fora Tl test)

[

] 4 Using the appropriate cables. connect the FIREBERD 6000°s receiver 1o the DSX-MON fack at the DSX patch bav.

: . Check that the SYNC LED located i the upper right comer of the FIREBERD 6000 is illuminarted.

: RESULT: The FIREBERD s monitoring live data. (Section 1.15 lists all T-Carrier tesi resulis.)

» Legend: A = Pressthe UP ARROW key MORE = Press the MORE key

[ 3 "

]

b

) :

)

)

)

)

)

)

)

)

)

)

J
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1.14 DS3 INTERFACE MODULE

The DS3 Data Interface Module meets ANS{ Specification T1.102 Bell Publication CB 119, and CCITT 44.736 Mbps
Recommendations (applicable sections of G.703).

PATTERNS: Eixed: 1111, 1100, 1010, 3-t0-24 bit programmable
Pseudorandom: 213-1,220-1, 223-1

GEN CLK SOURCE: INTE, SYNTH. and BNC.

DATA RATES: 44736 Mb/s.

TIMING MODES: SYNC only. (Switch is disabled.)

FRONT PANEL CONTROL? Yes.

CABLES/CONNECTORS: 240A to BNC adaptor plug

338 1o BNC adapror plug

440A to 440A cable (107

140A 10 440A cable (17

440A to 358 adaptor cabie (107

1.14.1 in-Service Monitoring at a DSX-3 Patch Bay

To perform in-service monitoring at a DSX-3 Paich Bay. follow the procedures described in Table 1-22.

O S Y

sluvlustssbussvobobbobocboevsbeabosbonb i v

|
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Figure 1-18
DS3 Interface Module Menu Tree

Table 1-22
DS3 in-Service Monitoring Set-Up Procedure

Step Activity
With the power 10 the FIREBERD 6000 turned off, insert the DS3 Interface Module in the rear-panel interface
slot,
2. Press the POWER switch to apply power to the FIREBERD 6000.

NOTE: if the FIREBERD 6000 is in Setf-Loop mode after power-up. press the SELF LOCP switch to extinguish
the LED inside the switch. '

3 Using the MENU swiich:
a. Configure the D33 Interface Module using INTF SETUP. Make these selections using the softkeys undemneath
the MENU display:
L. D83 1o select the DS3 Interface Module,
2. CONFIG to aceess the configuration menu.
3, FRAME 1o select framing (OFF. M13. or CBIT).
4, INPUT 1o select DSX input gain and equalization.

Legend: A = Pressthe UP ARROW key MORE = Press the MORE key
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Table 1-22
DS3 In-Service Monitoring Set-Up Procedure {Continued)

Step

Activity

k3
(Cont.}

p ]

3, A MODE o enter the mode menu,
6. NORMAL 10 select normal mode of operation.

b, Configure the FIREBERD for 1 TIMED or CONTINUOLUS test using the TEST INTERVAL switch {see
Appendix Ch.

c. I harde-copy test resaits are desired. set the print event criterfa using PRINT EVENT. then enable the printer
control block Hocuted to the left of the POWER switch) by setting the OFF/ON switch to the ON position.

Connect a cuble from the DS3 IN juck on the DS3 Interface Module 1o the MONITOR fack on the DSX patch bay.
Press the FIREBERD s RESTART switch to clear all results counters.
Verify that the FRM SYNC LED (helow the SYNC LOST LED onthe FIREBERD s front panel) is illuminated.

RESULT: The FIRERERD is monitoring five data. +Section 115 lists all T-Carrier test results.;

1.14.2 DS3 Far-End Loophack Test

To set up the FIREBERD for a far-end loopback test, follow the procedures described in Table 123,

Table 1-23
DS3 Far-End Loopback Test Set-Up

Step

Activity

With the power 1o the FIREBERD 6000 tumed off. insert the D33 Interface Module in the rear-panel interface slot.
Press the POWER switch (o apply power to the FIREBERD 6600,

NOTE: If the FIREBERD 6000 is in Seif-Loop mode after power-up, press the SELF LOCP switch to extinguish
the L.ED inside the switch. :

Set the GEN CLK switch to the SYNTH position (o derive the transmit clock from the interface’s internal crystal.
Using the MENU switch:

a. Configure the DS3 Interface Module using INTF SETUP. Make these selections using the softkeys undermneath
the MENU display:

vliowblowitvilosvbowitbwbbeblaclhesw.sBbB_ s 8e_8C_&_ ¥
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A1N ’

Tabile 1-23
DS3 Far-End Loopback Test Set-Up (Continued)

. 3
]
.
[
r
[ d
5- Step Activity
I
r 4 b DS3 o sctect the DSA hueriuce Module.
r (Com.) A CONFIG 1w iceess the configuration menu.
RN FRAME to select fruming (OFF, M13 or CBIT)
" 1 ENPUT toselegt DSX mput gain and equatization.
hS OUTPLT 1o select DSN vutput rermination.
b A MODBE 10 enter the mode menu.
7. NORMAL 10 select nonmaf moede of operation.
NoA PATTRN to enter the pattern menu.
Y. SA23-1 oselect the 272341 patiern, #
' HO. A MORE AL X 1o enter the aunilisey menu.
P I FEAC w xelect the Far-End Alarm Control mene,
» 12 Enter the vwo siv-bit FEAC loop codes 1o esiabfish fur-cod loopbuck. , I
.. b. Configure the FIREBERD for a TIMED or CONTINUOUS tast using the TEST INTERVAL switch (see )
> Appendix O,
» _
» ¢ [ hard-copy test results are desired. set the print event criteria using PRINT EVENT. then enable the printer
: control hloek tlocated to the feft of the POWER switci) by setting the OFF/ON swirch o the ON positicn.
»
'. 5. Connect a cable from the DS3 IN jJack on the DS3 interface Module to the IN jack on the DSX-3 patch bay. Connect J
. another cuble from the B33 OUT juck on the Module 10 the OUT jack on the DSX-3 patch bay, J
b 5. Set the lefthalfof the ANALYSIS RESULTS switch 1o the BIT ERR position (in the ERROR category): set the right J
[ half of the ANALYSIS RESULTS swiich 10 the RCV FREQ position (in the signal category). j
b 7. Check frame and patiern synchronization by verifying that the FRM SYNC and SYNC LEDs on the FIREBERD s ]
t front parel are tHuminated, and by reeding the patiern slips result in the ERROR category.
: 8. Press the FIREBERD s RESTART switch to clear alt results counters. q
RESULT: The FIREBERD is gathering test results. (Section 1,13 lists all T-Carrier test results.) q
? Legend: 3 = Pressthe UP ARROW key MORE = Press the MORE key - ‘l
) 1.14.3 DS3 Point-To-Point Testing
) To set up two FIREBERD: for a point-to-peint loopback test. follow the procedures described in Table {-24.
J IMPORTANT: These procedures apply to both instruments, except when senting the GEN CLK switch (see
) Step 3). ’
-

f
!
[
H
3
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»
- Tabte 1-24
Point-To-Point Test Set-Up
B
Step Activity
B ! With the power (o the FIREBERD 6000 turned off. insert the DS3 Interface Module in the rear-panel interfuce siot.
2. Press the POWER switch 1o apply power 1o the FIREBERD 6000.
; NOTE: [fthe FIREBERD 6000 Iy in Self-Loop mode after power-up,'pr-e.\'u;‘lhe‘ SELF LOOP switch to extinguish
the LED inside the swiich,
- Al the near-end DSX-3, set the CEN CLK switch to the INTF position 1o recover timing from the D33 network. Al
» the far-end DSX-3. set the GEN CLK switch o the SYNTH position to derive timing from the FIREBERD s internal
synthesizer.
oy 4 Using the MENU switch:
-} ‘
a. Configure the DS3 Interface Module using INTFSETUP. Make these selections using the softkeys underneath
the MENU display:

»
- I 353 10 ~elect the DS3 Interface Module.

2. CONFIG 1o access the configuration menu.

1 FRAME 1o select framing {OFF. M13, or CBIT).
[} 4, INPUT to select DSX input gain and equalization.
o 3, OUTPUT 10 select DSX output termination.

6. A MOQDE 10 enter the mode menu.

7, NORMAL 10 select normal mode of operation.

3.0 A PATTRN 1o enter the patiern menu.
- 9. MORE  2723-1 to select the 2223+ patterm.

! b. Configure the FIREBERD for a TIMED or CONTINUQUS test using the TEST INTERVAL switch (see
Y Appendix C).

: ¢. If hard-copy test results are desired, set the print event criteria using PRINT EVENT, then enable the printer
- control block (located to the left of the POWER switch) by serting the OFF/ON switch to the ON pasition.
]

3. Connect acable from the D83 IN jack on the DS3 Interface Module to the OUT jack on the DSX-3 patch bay. Connect

‘ another cable from the DS3 OUT jack on the Module 10 the IN jack on the DSX-3 patch bay.

- .
» 6 Set the left half of the ANALYSIS RESULTS switch to the BIT ERR position (in the ERRCR category); set the right
half of the ANALYSIS RESULTS swiich to the RCV FREQ position (in the signal category).

H
- 7. Check frame and pattem synchronization by verifying that the FRM SYNC and SYNC LEDs on the FIREBERD''s
& front panet are iliuminated, and by reading the pattern slips result in the ERROR categery.

: 8. Press the FIREBERD s RESTART switch to clear ali results counters.

L
=, Legend: A = Pressthe UP ARROW key MORE = Press the MORE key
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1.15 T-CARRIER TEST RESULTS

1.15.1 DS1 Test Resulis

Table 1-25 lists the testresults thatare availabie when performing T1 testing. Note thutsome of these results ure intertuce-
specific (Le., apply only to either the DS /T or the DSH/TI/D4/ESFH/SLC-96 Interface Module), and that only a subset

of these results are available when monitoring in-service.

Table 1-25
DS1 Test Results

Category Results

ERRCR AVG BER BER BIT ERRS PATSLIP

PERFORMANCE ERR SEC EFS G EFS DEG MIN
G%DEG MIN SES % SES UNA SEC
AVL SEC FAVL SEC SYNL SEC %SYNSEC

TIME GPAT SEC DATE EASEC EF EAS
ELAP SEC ERR EAS PATL SEC TIME

SIGNAL “eMASK VLY LVE Y +L.VL dB
-LVL JB +WNDR BPWNDR -WNDR
ISECJTR i5m WNDR 24 WNDR B8ZS DETECTED
DELAY GEN FREQ JITR HITS LVL dBm
MAX ITR PPLVLV RCV BYTE

T-CARRIER %VF EAS AVG BPVR AVG CRC AVG FER
BiT SLIP BPVs BPV Rate CRC ERR
CRCER: FE Rate FRA ERR FRA LOSS
MAX ZERC RCV BOM Rx ABCD YF EAS ;

ALARM 1sDEN S AlS SEC PAT L.OSS PWR LOSS
SIGLOSS XS0 SEC YEL SEC

1.15.2 DS3 Test Resulls

Table [-16 lists the test results that are available when performing DS3 testing. Note that only a subset of these results
are available when monitoring in-service.

1-50
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Table 1-26
DS3 Test Results

Category Resuits

ERROR AVG BER BIT ERRS BER PAT SLIP

PERFORMANCE FEBES A FEBESB FEBESC CPES A
CPESB CPESC

TiME DATE ERR EAS E A SEC EFEAS
GEFEAS SIGL SEC PATL SEC %PAT SEC
ELAP SEC TIME

SIGNAL GEN FREQ RCV FREQ

T-CARRIER BPVs AVG BPYR BPV Raie BPY SEC
BPV GEFS FRA ERR AVG FER FERATE
FRA LOSS PAR ERR AVG PER PARE Rt
RY NN CPAR ERR AVG CPER CPERt
FEBE AVG FEBE FEBE Rt RCV FEAC

ALARMS PWR LOSS PAT LOSS SIG LOSS NEOFF S
FEQOF ‘

1.16 NOTES ON T-CARRIER TESTING

If vour test fails to run after completing the set-up procedures for your T-Carrier test, the sections that follow may lead
you to the solution. - Note that only the most likely potentiai probiem areas are addressed: if vour test still fails after
exploring these problem areas, cait TTC's toll-free number (1-800-638-2049) for technical assistance.

1.16.1 Incorr Line Build Out

Selecting the correct line build-out value is determined by the distance between your FIREBERD and the nearest line
or office repeater. 1f line build out is set incorrectly. your FIREBERD may signal a yellow alarm condition before your
test begins. :

To ensure correct setting, check the line build-out value for the CSU that you are testing. !f the setting differs from that
specified for your test, change the line build out as appropriate for your interface.

1-51
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1.15.2 Non-Availability of the Selected T1 Timing Source

i the GEN CLK switch is illuminated. and st to the INTF position. be sure that a source of network timing exists for
vour specitic T1 application: the switch iifuminates when the FIREBERD cunnot receive the clock from the selected

tming source.

I the GEN CLK switch is iHluminated. de the following:

L.

Tad

Check cables to make sure they are connected correctly.

[f the GEN CLK switch is still illuminazed. make sure that a network timing source exists for your
appiication.

If 3 network timing source does not exist. use the FIREBERD 60007s frequency synthesizer as the
tinung source. as foliows:

4. Set the GEN CLK switch to the SYNTH position.

b, Using the MENU switch. set the synthesizer frequency 1o 344 using SYNTH FREQ and the
appropridte softkeys.

SUGGESTION: Check the GEN FREQ measurement {under the SIGNAL analysis category) to ensure
that vour current generator clock frequency is 1.344 Mb/s. This confirms the presence
and accuracy of a network clock seurce.

1.16.3 Setting Auxiliary Functions

Sometimes the setting of one of the auxiliary functions may net be appropriate for your specific test. Use Auxiliary
Function 99 to reser all of your auxiliary functions to their defauit states.

CAUTION:

THE USE OF THIS FUNCTION RESETS ALL AUXILIARY FUNCTIONS VALUES.
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PATTERNS:
GEN CLK SOQURCE:

DATA RATES:

TIMING MODES:
FRONT PANEL CONTROL?

CABLES/CONNECTORS:

comprise the 2 Mbps circuit.

FIREBERD 6000 Set-lips

117 2MB/S/NXB4K INTERFACE MODULE

The 2Mb/s/Nx64 Interface Module meets CCITT "Blue Book ™ specifications G.703, G.704. G.732,G.821,G.823, and

AlL

SYNTH. BNC. INTF (Receiver), and INTF (2.084M Reference).

36/64 kbps, N x 36/64 kbps (N = 1, ... 3D 2.048 Mbps framed or
unframed.

SYNC only. (Switch is disabled.)

Yes.

BNC to BNC cable {2.0 m}

Siemens 3-pin connector to Siemens 3-pin connector

Siemens 3-pin connector o Bantam Plug cable (2.0 m)

BNC (75Q Unbalanced) connector to Siemens 3-pin connector (12042
Batanced) adaptor (2.0 m)

1.17.1 Qut-of-Service Nx64kbps Testing

Table 1-27 describes how the FIREBERD 6000 can be set up to perform an Nx64kbps out-of-service test using the
2.048M/Nx64k Interface Module. This setup can be used to test any combination of the thirty-one 64Kbps timeslots that

e d el oW oo S e Bd WL P W@ W
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Figure 1-19
2 Mbps-Nx64 kbps Interface Module Menu Tree

Table 1-27
2Mbps/Nx64 Qut-of-Service Test Set-Up

Step Activity

i With the power to the FIREBERD 6000 rumed off. insert the 2Mbps/Nx64k [nierface Madule in the rear-panel
interface slot.

2. Press the POWER switch to apply power te the FIREBERD 6000,

NOTE: If the FIREBERD 6000 is in Self-Loop mode after power-up, press the SELF LOOP switch 10 extin-
guish the LED inside the switch.

' 3. Set the GEN CLK switch to the INTF position to derive the transmit clock from the network. (If the network does not
) provide a clock signal to the customer’s equipment, set the GEN CLK switchto SYNTH, If alocal external TTL clock
is desired, set the GEN CLK switch 1o BNC.)

]
) 4, Set the DATA switch to 2!3-1,
]

5. Using the MENU switch, configure the 2Mbps/Nx64k [nterface Module using the INTF SETUP option in the MENU
section. Make these selections by pressing the MENU softkeys undemeath their display.

1-54
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Table 1-27
2Mbps/Nx64 Cut-of-Service Test Set-Up {Continued)

Step Activity
A it I8 nad 1o setedt the 2Mbps/Naodk Interfuce Module,
(Cont.
b, CONFIG 10 acoess the configuraiion meny.,

b Set FRAME 10 FRAMED. und sclect the upp?i:ﬁﬁﬁiémﬁ{ﬁiEii'i’iﬁhli?’lg as it upplies 1o the
network being tested - hoth CRC4 und TS 16 may be toggled on and ofT

2. MORE SclRESULT o STANDARD,

3 Set INPUT 1o TERM.

4. Set LBO 10 OdB.

3. MORE Set1F CLK is~cl o RCVR. (1 the TMbps/Nx6dk Interface uses its 2 Mbpx Reference
input for the Trunsmit Clock Source. then {F CLK should be set 1o REF.;

T MODE wsccess mode seltings,

b MODE Is set to Nubdk,

2. Select the desired number of active timeslots— Limesiots which are provisioned to
curry duta. Timesiots may be scrolied through using the TS# UP and T5# DN Menu
softkeys. Tinmeslots may be set to transmit 1 TX), receive (RX). or both: press the
TXRX Menu safthey repeatedly ta togale through the four possible transmit/receive
setiings for each timesiot,

doA A Set ERRINS 10 OFF if no stress-testing is to be performed.

c. A MOBE IDLE is used to modify the idke codes. Qrdinarily the defaults built into the ZMbps/Nx64k Interface
Module are appropriate. and do not need to be changed. To change the idle codes 10 match those used
by vour network. do the following:

Select the IDLE softkey.

-‘UJ‘uj*ckluﬁ»-ﬂb-‘—»ﬂ-.’&-jw*’&.ﬁktwﬁi.w‘\._..ﬁ_

i
2. Select the TSLOT or ABCD Idle Codes. as appropriate.
3. Key in the appropriate binary digits using the | and 0 keys on the MENU keypad.
4, Press the ENTER key on the MENU keypad.
6. Set the ANALYSIS MODE switch to the CONTINUQOUS position.
7. " Connect the 2 Mbps IN jack on the Network Termination Unit (NTU) to the Transmiz (TX) jack on the 2Mbps/Nx64k
. Interface Module. Connect the OUT jack on the NTU to the Receiver (RX) jack on the 2Mbps/Nx64k Interface
Moduie. '
8. Press the FIREBERD s RESTART switch to clear all results counters.
9. Verify that the FRM SYNC LED (below the SYNC LOST LED on the FIREBERD's front panel) is Hluminated.
Legend: A = Pressthe UP ARROW key MORE = Press the MORE key
1-55
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=' Table 1-27

» 2Mbps/Nx64 Out-of-Service Test Set-Up {Continued)

)

' Step Activity

]

' 1, Verity that the $YNC LED tibove the SYNC LOST LED on the FIREBER D' front panel) is illuminuted: this ensures
» pattern sy nehronizaton.

»

B

* 1.17.2 Basic In-Service Live Data Monitoring

]

» Table 1-78 describes how the FIREBERD 600C can be set up to perform in-service monitoring a 2 Mbps circuit using
» a4 2.048M/Nx 64K Interfuce Module.

}

' Table 1-28

d 2Mbps/Nx64 In-Service Test Set-Up

’

b

Step Activity

. With the power to the FIREBERD 6060 urned off, insert the 2Mbps/N x63k Interface Module in the rear-pane!
interface »lot.

2 Press the POWER <witch t¢ apply power o the FIREBERD 6000,

NOTE: f:he FIRERERD 6000 is m Seif-Loop mode after power-up. press the SELF LOOP swatch to extin-
guish the LED inside the switch.

Using the MENU swich. configure the 2Mbps/Nx6+k Interface Module using the INTF SETUP option in the MENU

3
section. Make these selections by pressing the MENU sofikeys underneath their display.
a. 2M/n64 1o select the 2Mbps/Nx64k interface Module.
b, CONFIG to access the configuralion menu.
i. Sat FRAME 1o FRAMED or UNFRAMED, as appropriate for your network. If FR %\AE
- is selacted. select multiframing as it applies to the network under tesl.
2. MORE Set RESULT 10 LIVE,
kX Set INPUT to MON (for a resistively isolated monitor jack),
4, Press the ENTER key on the MENU keypad.
5. Set the ANALYSIS MODE switch to the CONTINUGUS position.
Legend: A = Press the UP ARROW key MORE = Pressthe MORE key
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Table 1-28
2Mbps/Nx64 In-Service Test Set-Up (Continued)

Step Activity
6. Press the FIREBERD s RESTART switch to cleur el results counters.
7. Yerify that the FRM SYNC LED (helow the SYNC LOST LED on the FIREBERDs front panel) is tHluminated.

1.18 2 MBPS/NX684K TEST RESULTS

1.18.1 Qut-of-Service Test Results

Table1-20 helow lists all the text results available on the 2Mbps/Nx64k Interface Module during out-of-service testing.

'%"W“*-&“v‘&v“bbbﬁv&vw)“u«b“n—&“-“twel-_“s..._U

Table 1-29
2Mbps/Nx64k Out-of-Service Test Results
Category Results
ERROR AVG BER BIT ERRS BER
PAT SLIP (63, 311, 2047, 215-1, 220-1.223-1, QRSS patterns only)
| PERFORMANCE UNA SEC AVL SEC %AVL SEC ERR-SES
BER-SES GERR SEC G EFS G %EFS
‘ DEG MIN %DEG MIN SES %SES
TIME DATE ERR EAS E A SEC EF EAS TIME
ELAP SEC PATL SEC %PAT SEC ;
SIGNAL DELAY GEN FREQ RCV FREQ RCV BYTE
+LVL dB -LVL dB +WNDR -WNDR
- PP WNDR 15m WNDR 24h WNDR
T-CARRIER FAS ERR AVG FAS ‘FASERt MFAS ERR
AVG MFAS MFS E Rt REBE AVGREBE
1 REBE RT AVG CRC CRCERt FRA LOSS
1-57
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; Table 1-29
2Mbps/Nx64k Qut-of-Service Test Results (Continued)

IRRRERRER Y

' Category Results

3

3 T-CARRIER ROV FAS RCV NFAS RCV MFAS BIT SLIP }
CODE ERR AVG CER CER CRC ERR

ALARMS MEAS SEC PWR LOSS PAT LOSS SIG LOSS

AlS SEC Ti6ALS S
FAS SEC

1.18.2 In-Service Test Resulis

Table 1-30 below lists the test results avatlable on the 2Mbps/Nab4k Interface Module during in-service testing.

Table 1-30
2Mbps/Nx64k In-Service Test Results

WWWYWYV VNV VS N UV VVVYy Y YV VvV VY ¥V VF ¥V V W ¥ 9 ¥ T T T

Category Results

ERROR No error results retumed

PERFORMANCE UNA SEC AVLSEC FAVLSEC SVs§
G VFS %SVS G G VFS DEG MIN
%DEG MIN

TIME DATE E A SEC SIGL SEC % ACT SEC
ELAPSEC TIME

SHGNAL PP WNDR GEN FREQ RCV FREQ RCV BYTE
+LVL dB -LVE dB +WNDR -WNDR
13m WNDR 24h WNDR

1-58
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L]
- Table 1-30
ZMbps/Nx64k In-Service Test Results (Continued)

L]
' Category Resuits
» T-CARRIER VEEAS ““VF EAS FRA LOSS FAS ERROR

AVG FAS FASER! RCV FAS RCV NFAS

BIT SLIP CODE ERR AVG CER CER
_ MFAS ERR RCV MFAS CRC ERROR REBES " = =
3 MFME R AVG MFAS CRCER: AVG CRC

REBERT AV REBE
- ALARMS PWR LOSS SHGLOSS AIS SEC
B FAS SEC MFAS S TI6AIS S
1
[ ] 1.13 NOTES ON G.704 2048 KB/S TESTING

[t vour test tails 1o run after completing the set-up procedures for your G.703 or G.704 test. the sections that follow may
® fead vou W the xolution. Note thut only the most tikely potential problem ureus are addressed: # yourtestsull fuils after
» exploring these problem areus, call TTC's toll-free number (1-800-638-2044) for technicul assistance,
» — -
- 1.19.1 Non-Availability of the Selected Timing Source
iNihe GEN CLK switch is Hluminuted, and set1o the INTF position, be sure that u source of network timing exists for
8 sourspecitic applicaton: ihe switch iHluminates when the FIREBERD vannot receive the clock from the selected timing
- SOUFCE. ‘
» Hibe GEN CLK switeh is illuminated, do the following:
i Cheek vabdes 1o make sure they are connected correctly.
Y 2 If the GEN CLK switch is still illuminated, make sure that a network timing source exists for your
application.
d 3. If a network siming source does not exist, use the FIREBERD 6000’s frequency synthesizer a$ the
] timing source, as foilows:
- a. Setthe GEN CLK switch to the SYNTH position:
s b. Using the MENU switch, set the synthesizer frequency to 2048 using SYNTH FREQ and the
appropriate softkeys.

»
=
#
- 1-58
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' SUGGESTION: Check the GEN FREQ meusurement {under the SIGNAL unalysis cutegory) 1o emsure
' that your current generator clock trequency is 2.048 Mbps. This confirms the presence
' and uecuraey of a netwark clock source.
¥
' 1.19.2 Setting Auxiliary Functions
]
4 Sometimes the setting of one of the auXiliury functions may not be appropriate for your specific test. Use Auxiliary
. Function Y9 to reset ail of your auxiiury functions to their default states.
. 4
CAUTION:
»
» THE USE OF THIS FUNCTION RESETS ALL AUXILIARY FUNCTIONS VALUES,
»

T

VWV VVVVVVVVV VYV VVVFF Y Ve v v v w v~
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[
b
SECTION 2
b CONFIGURING THE FIREBERD 6000
. FOR PRINTER OPERATION

21 SECTION SUMMARY

1

This section describes how the FIREBERD 6000 Communicuations Analyzer cun be configured with both the PR-IGA
» and PR-2000 printers.

The PR-40A is u thermal printer that provides 0-column printouts. as well as hit-mapped histograms and jiiter graphs.
) Although any serial printer can be used. the PR-H0A Is highly recommended for its euse of wse und its compatibility with
the FIREBERD 6G00.

The PR-2000 is a miniature alphnumeric printer that uses nen-impact thermal printing for low cost display and
# nstrumentution applications. The PR-2000 features 20-column printing in seif-contained. rack-mountable casing.
including complete control und interface electronics with AC power supply.

w
» 22 - CONFIGURING THE FIREBERD WITH THE PR-40A PRINTER
» The table immediatelv following shows how the FIREBERD 6000 can be configured to operate with the PR-40 printer.
]
Table 2-1
[ Configuring the FIREBERD 6000 With The PR-40A Printer
- Step Activity
¥ i. Using the MENU switch, select the AUXILIARY function.
3. Using the MENU keypad, type the number 38 ang press the ENTER key.
3 RESULT: The sofikey labels BAUD., DATA. and PARITY are displayed.
3. Press the BAUD softkey.
» RESULT: Several bau¢ rates appear in the MENU display.
T 4. MORE  Press the 2400 sofikey to select the 2400 baud rate.
; 5 A Press the DATA softkey. -
-; AESULT: The DATA menu seiections appear ir: the MENU display.
L Legend: A = Press the UP ARROW key - MORE = Press the MORE key
;
F
[
5 2-1
_ e
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Configuring the FIREBERD Sogoa?fj?trf-;he PR-40A Printer {Continued)
Step Activity
f. Press the ¥ softhev w seheet 8 duty his
7, MORE  Pross the PARITY rolthey.

RESULT: The PARITY menu selections appeur in the display.

. Press the NGNE ~ofthey to select no parity,

y, AA Utsing the MENU keypad. tvpe the nember 37 and press the ENTER kRey.
RESULT: The COLUMN. TERM. and MODE woftkevs appear in the disphuy

14, Press the TERM softkey,

v w v ¥ ¥ ZI¥9RR W W VPO OF OWET W OFETYE

RESULT: The TERM menu selections appear in the display.

Pl Press the CR LF ~oftkey 1o terminate o line on a carrfage return/line feed pair.

P2 A Press the MODE sotikey.

RESULT: The sglections associuted with the MODE menu appear in the display.
E3. Press the FAST softkev for standard PR-30A operation and press the ENTER key,
B2 A Press the COLUNN softkev.

RESULT: Severul column widths appear in the in the display.

13, Press the 40 softkey to select the 40-character column width.

16. Press the OFF/ON switch of the PRINTER control block of the FIREBERD 6000,

RESULT: The greerr LED within the GN/OFF switch is illuminated.

Legend: A = Press the UP ARROW key MORE = Press the MORE key

The FIREBERD 6000 is now configured for operation with the PR-30A, Pressing the CONTROLS switch of the PRINTER control
block generates a printout of the current switch settings.

- W w w = - T W WWWUEYWYW W W v w

"
N
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L Configuring the FIREBERD 6000 for Printer Operation
¥
=
b 23 CONFIGURING THE FIREBERD WITH THE PR-2000 PRINTER
B . . : " . .
» The wble immediately following shows how the FIREBERD 6000 can be configured o operate with the PR-2000
prinicr.
»
-
. Table 2-2
» Configuring the FIREBERD 6000 With The PR-2000 Printer
- Step Activity ] St
. B
f Y i Using the MENU switeh, select the AUXILIARY function,
; ﬂ 2. Using the MENU hevpud. 1vpe the number 38 and press the ENTER key.
Ly
) HESULT: The solthey fabels BAUD, DATA. and PARITY are displuyed.
] kS Pross the BALD softhev.
“3
s RESULT: Several baud rates appear in the MENU display.
= -+ MORE  Press the 2400 softkey w select the 240K) baud rate.
»
» 5 A Prossthe DATA softhey.
e RESULT: The DATA menu selections uppear in the MENU display.
]
» 6. Press the 7 softkey 1o select 7 data bits.
- 7 MORE  Press the PARITY softkev.
]
» RESULT: The PARITY menu selections appear in the display.
» b Press the EVEN softkey to select even parity.
»
Y 9. A A Using the MENU keypad. type the number 37 and press the ENTER key.
» RESULT: The COLUMN. TERM, and MODE softkeys appear in the display.
]
Y 1. Press the TERM softkey.
5 “» RESULT: The TERM menu selections appear in the display.
» :
Y H Press the CRLF softkey 10 terminate a line on a carriage retum/ line feed pair.
» 12 A Press the MODE softkey.
)
R FESULT: The selections associated with the MODE menu appear in the display.
» Legend: A = Press the UP ARROW key MORE = Press the MORE key
»
- 5
. "3
RS
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Configuring the FIREBERD 5ooga$§h2:r2he PR-2000 Printer (Continued)
Step Activity
(3 Press the SLOW solthey for stundard PR-2006) operation und press the ENTER key.
= A Pressthe COLUMN softkeyv,

HESULT: Scveral colunm wriths uppear in the in the display.
pp fran

15 Press the 20 softhey 1o select the 20-churacter column width,

6. Press the QFFON switch of the PRINTER contral block of the FIREBERD 6004,

RESULT: The yreen LED within the ON/OFF ~witch is illuminated.

Legend: A = Press the UP ARROW key MORE = Press the MORE kev

AR EAERERRRRERRREEEY)

The FIREBERD 6000 ix now configured for operation with the PR-20G0. Pressing the CONTROLS switch of the PRINTER control

block eenerates a printout of the current swiich settings,

vvvvvvvvvvvvwvvv'v WY VY VYV VYV Y YT YV E PO WY T OY W T
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[ -
m
» AUXILIARY FUNCTIONS
o,
)
» Table A-1
o Status-Select Auxiliary Functions
i
» Function Number Name Description
Cenerator 0 GEN CLK POL NORMAL - Generates clock duta phasing per interfuee
Clock Polaray standard.
»
INVERT - Clock data phasing is the inverse ot the
mterface stindird.
& Receiver Clock 03 RCVR CLK POL AUTO - Regeiver clock data phasing is automatically
Polarity detected. corrected. and maintained while erroranalysisisin
progress.
L
- ] NORMAL - Clock Juta phasing is per imterface standard.
INVERT - Clock data phasing is the inverse of the interface
o standard,
n N
Receiver Action On 03 ACT SYNLOSS CLEAR - Clears all results counters and restarts test when
» Synchronization Loss svachronization is reacquired.
= HALT - Freezes all resufts for durarion of synchronization
toss. Test continues when synchronization is reacquired.
’ CONT - Continue to accumulate error analysis results while
) the receiver arternpts to resvachronize. (Valid in SYNC and
RECOVD uming modes oniy.)
) Single Transmit 04 SINGLE TRANS OFF - Transmits data continuously.
ON - Transmits only one pattern or message each time the
RESTART switch is pressed.
»
This auxitiary function is disabled in self-loop mede, and
disabled when Long User Patterns are selected.
} Generator Data 06 GEN DATA INV OFF - Transmitted dala not invered.
Inverter
ON - Transmitted data inverted.
[ -3
» Receiver Clock a7 RCVR CLXK SEL AUTO - ST (a DCE output) is automatically selected if
Select (DCE only) TT (a DCE input} is not present in the interface.
®
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)
]
' Table A-1
y Status-Setect Auxiliary Functions (Continued)
b
' Function Number Name Description
' Receiver Clock Seleat 07 RCVR CLK SEL TT - TV selected.
B iContinued}
] ST - ST selected.
Out-of-Bund Flow (¥ CUT-BAND FLOW OFF - Data transmission ogvurs regardless ofsignaling 4
Controd lead status. '

ON - Date transmission s conditioned upon the receipt of
gne or more of the following signaling leads: TR (DTR). DM
(PSR RS(RTSL CS (CTSy. and RRARLSD). CS s the

detault.
This suniliary function is disabied in seff-loop mode.

fn-Band Flow 09 IN-BAND FLOW OFF - FIREBERD does not respond to XON und XOFF
Coentrol characters in the data received. (Asynchronous ransmission
ts not affected.y

ON - FIREBERD scans the incoming data for XON and

XOFF characters and responds accordingly, XOFF hulis the
transmission of datz and XON resumes the transtmssion of
data. The XON defauits to 11H, The XOFF detault 1s 153H.

This auxiliary function applies w asynchronous USER und
FOX messages only.

Svne Loss 10 SYNCLOSS THR Thresholds for SYNC and RECOVD timing modes are:
Threshold
LOW - Declare sync foss when 100 bit errors are counted in
less than 1000 bits,

MED - Declare sync foss when 259 bit errors are counted in
less than 1000 bits.

HIGH - Declare sync loss whenr 20,000 biterrors are counted
in less than 100.000 bits,

The settings for ASYNC timing mode are:

LOW and MED - Declare sync loss when 30 character errors
are counted in tess than 60 received characters,

HIGH - Declare sync loss when 20,000 bit errors are counted
in less than 100,000 bits.

v'v'v'-vvv'v‘wv“""""v'vw-"."-
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Appendix A

Table A-2

Non-Status-Select Auxiliary Functions

Fungtion

Number

Name

Description

L Driver Seled

Block Lenyth

Signal Delay

Program Common
Freguencies

Programmable
Puttern

Site Identificatien

Resuits Primt

e
[

34

33

i) DRIVER SEL

BLK LEN

DELAY

COMMON
FREQUENCIES

PRGM PATTERN

SITE D

RESULTS PRINT

SELECT - Sets the FIREBERD for hoth printing and remote

control m any combimion of the fotlowing:
Retnote Controls 2320 488, None,
Primtrner 232 s Remote, None,

Selevtthe block length, Theadlowable range s 100 - L 000,000
bats,

Setup the FIREBERD for signal deluy tming. The start
tming and stop fiming signals und edges are selected with Lhis
function.

NOTE: The sturt and stop parameters tha reference signating
Jeads sre only valid for interfaces that use these signals,

Program the most commonty used frequencies ws solthey
settings forthe SYNTHF FREQ lunction of the MENU switch

Program und edit 4 3-10 24- bit duta pattern, 10 e used when

the DATA s itch is set 1o the PRGM posiion. The order of
datz bits iransmitted is ieft-to-right on the dispiay. When this
ausiliary funclion ix selected. the p.mcrn editor 1s 1in "ex-
change’ mode. This means that any binary digits entered
overwrize the digit at the cursor. LUse the INSERT softkey o
toeele injoutof insert mede. ninsert mode. digits are inserted
at 1he cursor without overwriting any others, Digits may be
entered at the end ol the pattern in either mode. The DELETE
softkey deletes the digitat the cursor, The > and < keys onihe
MENU kevpad are used 1o position the cursor. The ENTER
kev is used 1o save and implement ail changes made to the
pattern. The A key causes the FIREBERD to return to the
unedited version of the pattemn.

{densify a site when the FIREBERD is used ina specific
network. The site 1D is entered by positioning the cursor
under each “digit” (using the > and < keys on ihe MENYU
keypad) and using the UP or DOWN softkeys (0 select the
desired ASCH character.

Determine the content of a results printout. STD selects the
standard printout . The LONG print includes all applicable
cesuits. The CUSTOM print allows each resuitio be included
(ON) or excluded (OFF}. Note that each result is included

A-3
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J

b Table A-2

y Non-Status-Select Auxiliary Functions (Continued)

] . .

Function Number Name Description

b

b Resuits Print 35 RESULTS PRINT in the printout only as long i itis upplicable o the operiing

¥ (Continued) Smede in use at the time of the printout,

' Sttus Proy 16 STATUS Epable (ONor disable LOFF) the printing of individual

. Schection PRINT status messages. When enabled, the status message s prined

© each time the status changes G the printerisepabled. the LED
is tHuminated in the OFF/ON switch inthe PRINTER block 12

» whendisabied, the LED inthe ON/OFFswitchis extinguished

» and the status message s not printed.,

. E g . . .

Printout Format 7 PRNT FRMT Spectfy the printout format, as fobiows:

]

’ COLUMN - choose 20-, 40-, or SU-column printouts,

’

R TERM - choose currlage return-linefecd tCRLF L carntuge
return (CR 1 linefeed (LF 1L or no INONE) Tine terminetion.

»

b MODE -choose SLOW (muanimum 20 chuaracters per secondi

> or FAST print speed i full buud rute

LI RS-232 Priny 33 RS-232 Configure the RS-2132 oriprer/remote controfler nteriuce,

» Controller The display for this function appears as:

) " Imerfuce
232: bbbb.d.pppp

»

[ where bbbb ix the baud rate: 110300, 6(¢5 1 200, 23004800,
2600,

b

» d is the number of daiz bits: 7.8,

b oppp is the parity: ODD. EVEN. NONE.

b IEEE-488 Address 39 IEEE-48% View the current address of the IEEE-488 Printer/Remote

b control interface. s follows: '

) 488: ADDR: 20

)

) where 20 is the address of the controiler (range: 0 - 31). Note

) that the controller is only addressable when auxiliary function
11 ¢i/O Driver Select) is used to specify JEEE-488 remote

) control: when [EEE-188 is specified for a printer, the message

) TALK appears in the display in lieu of an address.

' Software Version 40 SOFTWARE Display the current softwure version and the date the soft-

" VERSION ware was revised.

) A-4
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Appendix A

Table A-2
Non-Status-Select Auxiliary Functions (Continued)

Function

Number

Name

Description

Lner Message
Selection

B W B Jd . !

) Recall Pre-Sync
Loss Results

Clear Non-Volatile
RAM Sestings

L |

41

43

LUSER PATTERN

PRE SYNC LOSS

CLEAR NOVRAM

Select fromm g sertes of patterns that wre in addition to those

availuble through the DATA swich: 170 3IN24H Th-1 o
T1-6, Ti-mW. 1020 Hz. and DDS-1 1o DDS-6,

Long User Patterns (LUPs) ) .

Auniliary function +1 can also be used 1o enter or edit up to
three putterns of up 10 2048 churacters each. Any of these
patierns may be wsed when the DATA switch iy set 1o the
USER position. Characters are entered in hexadecimal format
{0-9 und A-F1 irom the MENU kevpad: the > und < keys ure
used to positian the cursor, [nthe hexadecimal formar. 2digis
are required (0 define a character: thus, the cursor is 2 digits
wide.

The INSERT -oftkey is used to insert characters without

overwriting the existing ones. When not inserting. the ¢har-
acters entered overwrite the characters at the cursor. Charac-
ters may be added at the end of the usermessage ineither case.

The DELETE softkev deletes the character at the cursor,
The display for this function is:
XXRKEAXXNRENRHVY VY

where xx is the user message and vyyy is the numernical
position of the byte underiined by the cursor.

After creating a message or editing an existing one, press the
ENTER key to save and implement i,

Transfer the test results recorded from 2 to 4 seconds before
a synchronization or power loss 1o the'resulis display buffer.
In such instances. an automaiic dispiay hold is performed. and
testresutts are automatically sentto a printer. if one is-enabled.
If no sync or power oss has occurred since the test started, the
message Pre sync/power 1oss results not available is
displayed.

Clear the FIREBERD 6000 of i1s current seutings for stored
programs, patierns, and user messages. When selected, all
sertings are returned to their factory-set values. The user must
verify this operation before it is actually performed.

I L
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Tabie A-2

Non-Status-Select Auxiliary Functions (Continued)

Function

Number

Name

Description

Histogrum Sciup

User Message
Synchronization
Threshoid

Asy nchronous
Data Timeout

Time/Date Set

Clear Swatus

i

16

50

99

HISTOCRAM

LUSR SYN THR

ASYNC
TIMEQUT

TIME/DATE

CLEAR FUNC
INUSE

Select the results to be zraphed and the scale 1o be used for
histogram plots,

Seiect the number of unerrored byvtes within the user message
~ it must be received betore patiern synchronizaton is estub-

lished. PATL ~pecifies that the entire pattern fength must be
received unerrored to declare puttern svachronization. The
BYTE sclection s used 1o specify g variable number of
unerrored byvtes (between 1w 2048 byiest that must be
received 1o declare puitern synchronization. This function
only atfects synchronous user messages.

Select the action tuken when no data is received in asynch-
ronous timing mode. ON forces a synchronization loss after
1(rseconds have passed without recerving duta: OFF does not
force a svne loss under identical conditions,

Set the FIREBERD time and date culendar. The display
shows:

HH:MM:00 DD/MMYY

When changing either the data or time, position the cursor
under the field to be changed and emter the correct number
{from the kevpad. All or partofthe tme/date may be modified.
The hours are in 24-hour format und range from 00 w0 24
Setting the minutes awtomatically sets the seconds 10 00. The
ENTER kev implements the setling.

Reset the status-select auxiliary functions (1 1o 10) to their
factory-set (Le.. default) states. When selecied, the AUX
FUNC IN USE panel label is no longer illuminated.

WYYV VVVVVVVYVUYUUYUVYVYV VYV VYV VY VY VY e vy g I~ 8 9 8 s o e e ww sy
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Appendix B

APPENDIX B
ANALYSIS RESULTS AND MESSAGES

B.1 ANALYSIS RESULTS

ERRCR Category

Average Bit Error Rate (AVG BER) - The ratio of the number of bit errors counted 1o the number of data bits
expmined sinee the beginning of the test

Bit Errors (BIT ERRS) - The number of errored data bits counted since the beginning of the test,

Bit Error Rate (BER) - The rutio of the number of bit errors counted over the last test interval to the number
of duta bits examined in the it 1esl interval,

Blocks (BLOCKS) - The number of compiete blocks received since the beginning of the test. The length of
a block is set through Auxiiany Function 50,

Block Errors (BLK ERRS) - The number of compleie blocks received since the beginning of the test that contain
one oy more DIt errors,

Average Biock Error Bate (AVG BLER) - The ratic of the number of block errors counted to the number of
hlocks examined since the bewinming of the test.

Character Errors {CHAR ERR) - In asvachronous testing. the number of characters received since the
beginning of the test that contain one or more data errors.

Pattern Slips (PAT SLIP) - The number of occurrences since the beginning of the test where data bits have been
added w or deleted from the received pattern.

PERFORMANCE Category

G.821 Errored Seconds (GERR SEC) - The number of available seconds in which at least one bit error
occurred.

G.821 Error-Free Seconds (G EFS) - The number of availabie seconds in which no bit errors occurred.

G.821 % Error-Free Seconds (G %EFS) - The ratio of the number of available seconds in which no errors were
detected to the total number of available seconds, expressed as a percentage.

T _FE _ bl _ Bl _ e w8 I8 _BE_BL_0C_FeuBaedBo o
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Degraded Minutes (DEG MIN) - The number of blacks of 60 non-severety-errored avatiabie seconds in which
the uverage BER was worse than 1078 Note that CCITT Recommendation G821 eases this requirement at
64 KHzwhen the average BER over 60 seconds s 64 kM, und tour bit errors ure counted, the minuie is not
considered (o be devraded.

% Degraded Minutes (%DEG MIN) - The ratio of the number of degraded minutes 1o the number of minutes
derived from avarlable. non-severely errored seconds. expressed as o percentage,

Severely Errored Seconds (SES) - The number of uvuilable seconds during which the BER is hmherﬂmn o,

% Severely Errored Seconds (%SES) - The ratio of the number of severely errored seconds to the number of
available sevonds. expressed ux u percentuge.

(.821 Viclation-Free Seconds {G VFS) - The number of available seconds in which BPVs were not detected,

G.821% Violation-Free Seconds (G %VFS) - The rutio of the numberof avaiiable seconds inwhich BPV s were
not detected to the wotal number ot available sevonds. expressed as 1 percentage.

Unavailable Seconds (UNA SEC) - The number of seconds judged unavailuble by CCITT eniteria
Avaitzble Seconds (AVL SEC) - The number of seconds judged availuble by CCITT criteric

% Available Seconds (*6AVL SEC) - The rutio of the number of availuble seconds to the number of test seconds
since initial pattern synefironizadon, expressed as o percentage.

Severely Violated Seconds (SVS) - The number of available seconds during which the BPVirate was higher
than 10-*,

% Severely Violated Seconds (%8VS) - The rutio of the number of severely violated seconds to the number
of avaitable seconds. expressed us a percentage,

Bit Errors Minus Severely Errored Seconds (ERR-SES) - The total number of bit errors. excluding the errors
that occurred during severelv errored seconds.,

Bit Error Rate Minus Severely Errored Seconds (BER-SES) - The bit error rate, exc tuding the errors that
occurred during severely errored seconds. '

TIME Category

Pattern Sync Loss Seconds (PATL SEC) - The number of secorzés during which the receiver was not in
continuous pattern synchronizatiorn.

% Pattern Sync Seconds (%PAT SEC) - The ratio of the number of seconds in which pattern synchronization
was achieved with no synchronization losses to the total number of seconds since initial patiern synchronization,
expressed as a percentage.
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