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SECTICON 1
 GENERAL TNFORMATION

1.1 INTRODUCTION )
This Operating Manual contains information required to install

and operate the FIREBERD 1500 Data Error Ana]yzér. This section contains

general information relating to the FIREBERD 1500. This information in-
--¢ludes-instrument-identification, -specifications, -instrument -description,.

options, accessories and initial inspection procedure. Other sections

contain information on front and rear panel tontro]s, indicators and

connectors, operation, printer interfaces, data interface modules, optiens,

accessories, and service.

1.2 INSTRUMENT IDENTIFICATION

An identification sticker is attached to the rear panel of each
instrument. The serial number on this piate should be quoted in any cor-
respondence with TTC. This manual is applicable to all instruments with
serial number 005 and up.

1.3 SPECIFICATIONS
s Test Patterns: Pseudorandom sequences of length 63, 511,
2047, 215-1, and 220-1. Constant mark, constant
space and alternating mark-space.

¢ Bit Rate: 300 Hz to 10 MHz

e Internal Standard
Clock Frequencies: 1.2, 2.4, 4.8, 9.6, 19.2, and 56 kHz

# Internal Optional
Clock Frequencies
(up to 3): 300 Hz to 10 MHz

¢ Internal Clock
Accuracy (std. or

opt: clocks): 50 PPM accuracy 0 to 50°C (optional: 1 ppm
: accuracy at 25°C and 5 ppm stability from
0 to 40°C)
h - & Block Length: 103 10% ;) or 105 b7Es T

o BER Test Length: 10%, 106, 107, 108, 109 or 1010 bits

1-1
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® BER Range: 1 to 10710 errors/bit
Error Insertion: Single error or constant 10"3 grror rate

o LED Indicators:  Sync, Sync Lost, Receive Data Invert,
Receive Clock Activity, Transmit Clock
Activity, Receive Data Mark, Receive Data
Space, DSR (DM}, CTS (CS), RLSD (RR)

o Input/Qutput Signals
via Interface
Modules: TX Clock Out, TX Clock In, TX Data,
' RCY Data, RCY Clock, DSR (DM), CTS (CS),
RLSH (RR)}, RTS (RS), DTR (TR)

® Signals at Rear
- Test Points (TTL

Levels): TX Sync, RCV Sync, RCY Data, RCV Clock,

RCY Data Error :

s Interfaces: RS-232, V.35, MIL-188C, RS 449 (RS 423 or RS-422),
Ds1, WECO 303 Lab

e Size: 6" x 12" x 12"

o MWeight {approx.): 9 1bs, '

s Power: Switch selectable 100/120/220/240 VAC. + 10%
50/60 Hz

e Environmental: @ to 50°C operating range

1.4 DESCRIPTION

The FIREBERD 1500 is designed to aid in troubleshooting and evaluating
digital communication systems. It generates a variety of test patterns which
are transmitted through the system. The receiver counts discrepanciés between
what is received and what was transmitted. The FIREBERD 1500 has an independent
transmitter and receiver which can be used to either provide Toop-around or
end-to-end testing capability.

The FIREBERD 1500 measures bit error rate, bit errors, block errors,
error seconds and total seconds of test at any data rate between 300 bps and
10 Mbps. Additional measurement features include automatic polarity detection,
automatic synchfonization and the ability to count through error bursts.

These capabilities will be described Tater in more detail.
A1l data and ciock sigpais interface with the FIREBERD 1500 via

e e PG ged- plug-in-modules whichinsert-through-the rear panel—-Each-module-meefs— - - - - ..

a d1fferent standard interface specification and includes the standard connector.
Full self-test capability is provided. This .feature ailows the
entire FIREBERD 1500 and the interface module in use to be tested without any
additjona1 test egquipment.
1.2
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The FIREBERD 1500 provides an RS-232 printer interface and printer
controls as standard equipment. An IEEE 488 printer interface is also
available. This interface can be used to output directly to a 488-compatible
printer. Aiternatively, this interface aliows the FIREBERD 1500 to act as

n "addressable talker” in a 488 bus configuration.

A six digit display and a variety of front panel indicators provide

measurement resuits and the status of the system under test. Rear panel test
“points allow data from the system under %test to be further analyzed with'an
. osc111oscope

1.5 OPTIONS
The following options extend the usefulness of the 1500,
Option No. Description
001 RS-232C Data Interface Module
002 V.35 Data Interface Module
003 _ MIL-188C Data Interface Module
004 . WECO 303 Data Interface Module & Cable
005 RS-445 (422/423) Data Interface Module
i) DS1 Data Interface Module
007 Lab Data Interface Module
008 Thermal Printer with Serjat RS-232 Interface
{with cable)
009 IEEE 488 Interface (Addressable Talker Only)
0190 Rack Mount Assembly - FIREBERD & Printer
011 Thermal Printer Paper (12 rolls)
012 High Stability (1 PPM) Internal Clock
G13A One Additional Internal Clock Rate* - 50 PPM
0138 One Additional Internal Clock Rate* - 1 PPM
014A Two Additional Internal Clock Rates* - 50 PPM
014B - Two Additional Internal Clock Rates* - 1 PPM
0154 Three Additional Internal Clock Rates* - 50 PPM
0158 . Three Additional Internal Clock Rates* < 1 PPM
016 Carrying Case - {holds FIREBERD, Pr1nter, cables

and spare: 1nterface modules)

. ———— A N MA  — w 3 R A P AR W A AR A RS M B A T A A G A B RS WA S A e T e

* Customer Specified Frequencies

- 16 ACCESSORIES—SUPPLIED - e
The following accessories are supplied with each FIREBERD 1500:

Power cord
Operating Manual

1.3
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1.7 ACCESSORIES AVAILABLE
The following accessories are available:
RS-232 Interface Cable, & ft. long with a male connector
at each end.
V.35 Interface Cable, 6 ft. long with a male connector
on each end.

RS-449 Interface Cable, 6 ft. Tong with a male connector
on each end.

1.8 INITIAL INSPECTION _

Inspect the shipping container for damage. If the shipping
container or shipping material is damaged it should be kept until the contents
of the shipment have been checked for completeness and the instrument has
been checked mechanically and electrically. Procedures for checking electricail
performance are given in Section 4.6. If the contents are incompiete, if
there is mechanical damage or defect, or if the FIREBERD 1500 does not pass
the performance tests, notify TTC. If the shipping container is damaged,
notify the carrier as well as TTC. Keep the shipping materials for the
carrier's inspection,

1-4
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SECTICN 2
PREPARATION FOR USE

2.1 INTRODUCTION

This section provides operating warnings and power requirements.

2.2 WARNINGS _ _

The f0110wfng precautions must be observed before and during

' a11uéﬁéées of operation of the instrument. Failure to comﬁf&WWffﬁwiﬁééé

precautions or specific warnings elsewhere in the manual may cause physical
harm to the operator or to the instrument. TTC assumes no liability for
the customer's failure to comply with these requirements .

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis must be connected

to an electrical ground. The instrument is equipped with a three-conductor
AC power cable. The power cable must either be plugged into an approved
three-contact electrical outlet or used with a three-contact to two-contact
adaptor with grounding wire (green) firmly connected to an electrical groand
(safety ground) at the power outlet. 7

USE PROPER LINE VOLTAGE SETTING AND FUSE SIZE

Before connecting the AC power cord, verify that the 1ine voltage
selector card is positioned for the correct operating voltage. Never operate
the instrument with the incorrect fuse size. See Section 2.3 for detailed

information on setting the Tine voltage selection card and proper fuse size.

KEEP AWAY FROM LIVE CIRCUITS

" Do not remove instfument covers or insert fingers or other objects

through rear panel holes while power is applied to the instrument.

DO _NOT SERVICE THE INSTRUMENT '

Component replacement and internal adjustments must be made only by
quaiified maintenance personnel authorized by TTC.

TURN OFF POWER BEFORE INSERTING OR REMOVING INTERFAGE MODULES

R _ DQANDIAQEERAIEWLNWANWAMﬁLENT TEMPERATURE ABOVE 50°C . .

2.3 PGWER REQUIREMENTS
The instrument requires a power source of 100, 120, 220 or 240 volts
AC + 10%, single phase, 48 to 66 Hz that can deliver 60 volt-amperes (maximum).

2-1
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The instrument §s normally shipped from the factory set to operate from
a 120 volt power source. To operate the instrument from a different source
voltage, proceed as follows:

a.

b
c.
d.
e

Remove the input power cord.

Slide the plastic door to the left.

Remove the fuse.

Pull the voltage select card straight out.

Change the orientation of the voltage select card and

_reinsert so the appropriate operating voltage is visible

on the card after it has been installed.

Install the appropriate size fuse {See Table 2-1).
§1ide the plastic door to the right and reinsert
power cord.

2-2
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FUSE SIZE
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Operating Voltage Fuse Size Fuse Type
120 3 amp 250V 3AG
220 L amp 250V 3AG
2490 L amp 250V 3AG
2-3
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SECTION 3
INSTRUMENT DESCRIPTION

3.1 INTRODUCTION
This section provides a detailed description of each control,
indicator, connector and test point on the FIREBERD 1500. This is followed

by a functional description for each of the major elements which make up
the instrument.
3.2 CONTROLS, INDICATCRS, CONNECTORS and TEST POINTS

Figures 3-1 and 3-2 are photographs of the 15800 front and rear
panels, respectively. The numbers on these figures correspond to the
numbered descriptions which follow.

3.2.1 Selector Switches
1. PATTERN SELECT
Selects the transmitter and receiver test patterns from:

constant mark, constant space, alternating mark-space {1:1), or one
of the five pseudorandom patterns (63, 511, 2047, 215~1, i.e, 32767,
or 2291, 1.e. 1088 575). S
2. CLOCK SELECT

Selects the transmit clock from: one of the six standard
internal frequencies (1.2, 2.4, 4.8, 9.6, 19.2, or 56 kHz),:one of
the opticnal user selected internal frequencies (Fy, Fg, or Fgls
or the external input on the plug-in interface module.
3. ERROR INSERT: SINGLE/NONE/10-3

One error is inserted in the transmit data pattern each
time this switch is depressed. In the center position, (NDNE) no
errors are inserted. In the top position, (10-3) a continuous error
rate of one error per 1000 bits is inserted intc the transmit data
stream. .
4. RTS: ON/OFF . .

Controls the state of the Request to Send signalling lead
cutput on the V.35/306, RS-232, RS-449 or WECO 303 Interface Modules.
Not applicable when a DS1, Lab or MIL-188 Interface Module is used.

3-1
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5. AUTO SYNC: ENABLE/DISABLE

When the automatic synchronization cfrcuitry is enabled
the FIREBERD 1500 receiver automatically locks onto the receive data
this mode, the receiver will automatically resynchronize and
restart the test when synchronization is lost or momentariiy
interrupted. In the DISABLE pesition, the receiver is inhibited
from resynchronizing when the error rate exceeds 1071, This
alTows the unit to perform measurements on channels with high

error rates which would normally cause the unit to resynchronize
and restart the test. The ENABLE position should be used unless
error bursts or error rates greater than 1071 are expected. Section

. In

4.5.5 provides additional information on the synchrdnization circuitry.

6. DISPLAY SELECT: ERRORS/ERR SEC/SEC.

Selects the result to be displayed in Single Error Count
mode.
7. DISPLAY SELECT: BLOCK ERRORS/BLOCKS

Selects the result to be displaved in Block Error Count
mode, :
8. DISPLAY HOLD/COUNT/RESET

Depressing this switch into the RESET position resets the
entire instrument and restarts the test when the switch is released.
The COUNT position is the normal operating position for the test set.
In this position, measurements-are performed and'the display is upQ
dated as new results are available. The DISPLAY HOLD position freezes
the result currently being displayed and any other results for the
particular operating mode. Measurements continue but new resuits
will not be displayed until the switch is returned to the COUNT
position. In the DISPLAY HOLD position, the DISPLAY SELECT switches
may be used to view any of the results for the selected cperating
" mode. ' ‘
9. FUNCTION SELECT

left-most switch positions are variations of the BER mode. The
position with an S Tabel is the Single Error Count mode, and the
three right-most positions are varfations of the Block Error Count:
mode.

3-3
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The number over each of the Teft-most 6 positions
indicates the number of bits used %o compute the BER. For
example, in the 107 position, errors are accumulated over a
period of 107 bits and then the number of errors is divided
by 107 to get the BER. '

In the AUTO BER position, errors are counted over
a 105 bit interval. After 10° bits the BER will be displayed
and the test restarted, provided that more than 80 errors have

GEEUTTEd . TF TEES than BO EFYORE have been counted the test
will continue until 105 bits have been received at which time

~the BER will be displayed, provided that more than 80 errors
have been counted. If less than 80 errors are present, the
measurement will continue until 107 bits have been received.
In this manner, the test will continue until a result with at
least 80 errors is available.

In any of the BER mode switch positions, only one
result is available (BER) and both DISPLAY SELECT switches
are inactive. _

In the Single Error Count (S) pesition, errors, errored
seconds and fotal geconds of the test are continuously accumulated.
The ERROR/ERR SEC/SEC Display Select switch determines which
result is displayed.

In the Block Error Count mode (3 right-most switch positions)
blocks and block errors are continuously accumulated. The number -
above each switch position (103, 104, or 10°) represents the block
length in bits. The BLOCK ERROR/BLOCKS Display Select switch
position determines which result is displayed.

10. LQCP TEST ,

When the LOOP TEST switch is depressed, a relay on the
interface modute loops the transmit clock and data outputs back to
the receive clock and data inputs. At the same time, the relay also

be removedf‘ _
11. MODE: - DISABLE/AUTO/PRINT

The DISABLE position inhibits data output from either the
RS-232 or IEEE 488 printer interfaces.

3-4
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In the AUTO position, data will be provided to the
printer 3) upon the occurrence of a loss of receiver synchroniza-
tion in any'operating mode 2) at the end of the measurement cycle in
BER mode, 3} according to the settings of the EVENT and TIME switches
in Single Error Count or Block Error Count mede.

‘ When the MODE switch is depressed into the PRINT position,
an immediate printouf of all present results occurs.
12. TIME: 1/10/30
~Selects-the time in-minutes-between print-outs when the

PRINT EVENT switch is in the TIME or BOTH positions., Not applicable
for BER mode (see switch number 11). '
13, EVENT: TIME/BOTH/ERROR

The TIME position causes printouts at time intervals
selected by the TIME 1/10/30 switch. The ERROR position causes
a printout on the occurrence of an error. The BOTH position causes
printouts both on the selected time intervals and the occurrence
of errors. Not applicable for BER mode (see switch number 11}.
14, PWR: ON

Applies power to, or removes power from the entire
instrument. . ‘
15. [IEEE 488 Bus Switches

This Switch is included only when the IEEE 488 bus
(option 009) is supplied. The right-most switch selects between
ADDRESSABLE and TALKER ONLY mode. TALKER ONLY mode is used when
the FIREBERD 150G is connected directly to a.ﬁrinter such as the HPS150A
operating in the LISTEN ONLY mode. ADDRESSABLE mode is used when
the FIREBERD 1500 is connected on a bus with a 488 Controller on line,
The lefi-most 5 switches are used to set the FIREBERD 1500s. address when
ocperating in ADDRESSABLE mode.
16. AUDIO INDICATOR

Sets the internal Audio Indicator to high volume, off,
or low volume. The Audio Indicator produces a tone burst on the

occurrence of a sync loss. In BER mode, it also ﬁéadﬁces a tone
burst at the end of each measurement cycle. In Single Error Count
or Block Error Count mode it produces a tone burst on the occurrence
of each error.

3.5
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17. VOLTAGE SELECT 100/120/220/240

Used to select AC operating voltage. Selector card
may be removed by: removing power cord, sliding p?astic daor
to the left, removing fuse and finally removing selector card.
Once removed the card may be flipped over and reinserted to
select a different operating voltage range. The operating
voltage selected is visible fthrough the plastic door once
the card is installed.

3.2.2 Indicators
18. SIX DIGIT DISPLAY
Displays test results.
19. SYNC

Indicates that the receiver is synchronized to incoming
data. Must be illuminated for test to proceed.
20, SYNC LOST

In AUTO SYNC ENABLE mode this indicator will be illumiated
if synchronization has been lost and reacquired since the beginning
of the test. In AUTO SYNC DISABLE mode this indicator will flash
if the error rate has exceeded 1071 over any 1000 bit interval since
the test initialization.

21. DM (DSR)

ITluminates when the Data Set Ready Signalling Tead is in
the ON condition for the RS-232, WECO 303 or V.35/306 Interface or
when the Data Mode signa%iihg lead is in the ON condition for the
RS-449 Interface. Not applicable for the DS1, Lab or MIL-188 Inter-
face.

22. CS (CTs)

I1Tuminates when the Clear to Send Signalling lead is in
the ON condition for the R$-232, WECO 303, RS-449 or V.35/306
Interface, Not applicable for DS1, Lab or MIL-188 Interfaces.

23. RR (RLSD)

- I Tuminates when-the Receive Line Signal Detector-isn

the ON state for the RS-232 or V.35/306 Interfaces or when the
Receiver Ready lead is OM for the RS-449 Interface or when the
AGC Tead is ON for WECO 303 Interface.

3-8
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24, DATA INVERT

Indicates the incoming received data is inverted
with respect to the transmitted data.
25, MARK

Indicates that marks or birary ones are present
in the receive data.
26, SPACE

Indicates that spaces or binary zeros are present

in-the receive data. e
27. RECEIVE CLOCK ACTIVITY
"Indicates that a receive clock is present at the
receiver input.
28. TRANSMIT CLOCK ACTIVITY
| Indicates that a clock is present at the pattern
generator input.

3.2.3 Connectors
29. [I1EEE-488 INTERFACE CONNECTOR
Provided when the IEEE-488 Interface (option 009)
is supplied.
30, RS-232 PRINTER CONNECTOR
Used to interface with RS-232 printer.
31. AC INPUT
Power input from AC tine.

3.2.4 Test‘?oints
32. RECEIVE SYNC
Receive pattern sync output provides one pulse for each
repetition of the received pseudorandom pattern.
33. ERROR
Provides one pulse for each error detected in the receive

data.

34. RECEIVE CLOCK , .
Section .6 provides information on the phase relationships

that should exisi hetween the'receive c¢lock and receive data for

normal operation.

3-7
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FIREBERD 1500 REAR PANEL
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35. RECEIVE DATA
36. GROUND

37. TRANSMIT SYNC
. Transmit pattern sync output provides one pulse for _ .
every repetition of the selected pseudorandom pattern.

3.2.5 Interface Module Components (RS-232 Interface shown)
' 38. TRANSMIT CLOCK: NORM/INVERT"
~ The NORMAL position provides for the data/clock phase

relationships specified by the interface specification. The
INVERT position provides the opposite data clock phasing.
39. RECEIVE CLOCK: NORM/INVERT

Same as TRANSMIT CLOCK switch except for the receive
clock.
40. NCN-STANDARD TIMING

ITTuminates when either the TRANSMIT CLOCK QR RECEIVE
CLOCK switch is placed in the INVERT position.
41. RS-232 DATA INTERFACE CONNECTOR

3-9
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3.3 FUNCTIONAL DESCRIPTION
3.3.1 General V

The FIREBERD 1500 can be furctionally divided into six sections:
Transmitier, Interface Module, Receiver, Processor, Printer Interfaces
and Power Supply. Figqure 3-3 1s a block diagram for the FIREBERD 1500.
Refer to this diagram for the following description.

The Transmitter generates the test pattern to be used for the
error analysis measurements. The transmit side of the Interface Module
provides a signal conversion from the TTL characteristics provided by the

~Transmitter to the characteristics appropriate for the interface standard
in use. The ocutput of the Interface Module drives the system under test.
The test pattern passes through the system under test and is received by
another FIREBERD 1500 or is looped back to the same FIREBERD which originated
it. In either case, the receive porticn of the Interface Module converts
the received pattern into a TTL signal and passes it to the Receiver.

The Receiver synchronizes a pattern generator identical to the
one in the transmitter with the incoming data stream. The output of this
pattern generator is compared with the incoming data. An error pulse is
then gernerated for each discrepancy between transmitted and received data

streams. Several counters in the Receiver accumulate error counts and bit
counts.

The Processor periodically adds the data from the receiver sub-
system counters to its internal software accumulators and then resets the
hardware counters. The Processor also computes and accumulates the measure-
ment results and provides them te the Display and Printer Interfaces at
appropriate times.

The R$-232 Printer Interface provides an output compatible
with an RS-232 printer such as TTC's PRI500 aiphanumeric thermal printer.
The IEEE-488 Printer Interface provides an output compatible with the IEEE-488
Standard Digital Interface for Programmable Instrumentation (1978).

The Power Supply provides DC power to all circuitry within the
1500.

3.3.2 Transmitter .

The transmitter generates the digital test pattern using a 20
stage shift register with adjustable feedback taps to an exclusive-0R gate
feeding the shift register input. The configuration of this shift register
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is set by a front panel switch to provide 63, 511, 2047, 218-1 4 20-1
pseudorandom patterns. Alternatively, a mark, space, or alternating mark-
space (1:1) pattern may be selected. |
The clock used to generate the test pattern may be selecféd from
one of the standard internal rates, one of the three optional user speci-
fied internal frequencies, or supplied externally via the interface module.
_Each time the ERROR INSERT switch is depressed to the SINGLE
position, one bit in the transmitted data stream is inverted. When the
“_;wj§ch"isﬂp}§cgqqurtheWEO'S position, one bit in every thousand bits is
rted. ,,m”mwnumm‘wmm”m“m__mmm”mn_nm_mfm"u_m“_ww_u S
A transmit pattern sync output on the rear panel provides one
pulse for every repetition of the selected pseudorandom pattern. This
output may be used to synchronize an oscilloscope to the pseudorandom
pattern while tracing the test pattern through a system or looking for
the presence of errors.
The transmit data and ciock are passed from the pattern generator
to the interface module which provides the electrical characteristics
appropriate to drive the system under test.

3.3.3 Interface Module .
The Interface Module shown in Figure 3-3 is a synchronous type.

It provides a transmit clock output along with the transmit data and requires
a recaive clock which is synchronous with the receive data. Self-clocking
interfaces such as the D51 Interface Module are available. These interfaces
recover receive timing from the receive data and do not output. a transmit
clock. This section describes only a synchronous DTE Interface Module
which allows the FIREBERD 1500 to act as Data Terminal Equipment (DTE) when
testing Data Communications Equipment (DCE). Specific information on each
Interface Module available is provided in Section 6. *

The transmit section of the Interface Module contains a line
raceiver which receives an external clock (if one is in use} and preovides
it to the Transmitter's clock select circuitry. It also provides line

i yaps—Ffor—the transmit—clock-and-data--signals.—Mosi-Interface Modules o

provide a driver for the RTS (Request to Send) signailing line. This driver
is controlied by the RTS switch on the FIREBERD 1500 front panel.
The receive section of the Interface Module provides line receivers
for the receive clock and data signals. Most modules provide line receivers for
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the CTS (Clear to Send), DSR (Data Set Ready) and RLSD (Receive Line
Sﬁgnai Detect) signalling leads. The state of each of these signalling
leads is displayed on the FIREBERD 1500 front panel.

Most Interface Modules provide NORM/INVERT switches for both
the transmit and receive ciocks. When the transmit clock NORM/INVERT
switch is in the NORM position, the'phasing hbetween the transmit clock
and data is specified by the applicable interface specification. The
receive clock NORM/INVERT switch works in the same manner for the phasing
between thereceive clock and data. On interfaces whers NORM/INVERT
switches are provided, a red LED i1luminates to warn the operator of non-
standard timing when either of the switches is taken out of the NORM
position.

On all Interface Modules except the Lab Interface, a relay is
provided  for Toop testing. When the LOOP TEST switch on the FIREBERD 1500 front
panel is depressed, the relay on the-ﬁnterfacé board loops the transmit
clock and data outputs back to the receive clock and data inputs. The
relay also disconnects these same lines from the interface connector so
that the interface cable does not need to be disconnected for the test.
This Toop test feature allows the cperator to insert errors with the
ERROR INSERT switch and verify proper operation of both the FIREBERD 1500 and the
Interface Module., On the Lab Interface, a data selector is provided
between the line driver inputs and the receiver outputs. This allows
Toop testing to be performed but does not test the line drivers and line
receivers.  The drivers and receivers may be tested by looping the transmit
data and clock signals to the receive data and clock signals externaliy to

- the Interface Module.

3.3.4 Receijver

The Interface Module provides receive data and clock signals at
TTL levels to drive the receiver. The receiver contains a pattern génerator
jdentical to the one in the fransmitter. On test initialization, the pattern
generator in the receiver is automatically synchronized to the incoming data.
Once synchronization has occurred, the error detecior compé}es the incoming -

data with the iﬁteﬁna??y generated pattern and counts discrepancies as errors.
If the incoming data is inverted, the unit_wi11 automatically correct the
inversion and illuminate a front panel indicator. This allows the measure-
ment to be performed and warns the operaitor of the data inversion in the

3-13
www.valuetronics.com



system under test.

IT a loss of synchronization is detected between the incoming
data and pattern generator after synchronization has been obtéined, the
unit will automatically resynchronize the receive pattern generator,
turn on the SYNC LOST LED and restart the measurement. The SYNC LED
will always be illuminated when the 1500 has obtained synchronization.
It must be illuminated for the test to proceed.

A group of counters in the Receiver accumulate error count
~and _bit count or block error count and block count. The results in.
these counters are pericdically added into software accumulators. After
the addition the hardware counters are reset. This prevents any counter

from ever overflowing, even in the presence of a 100% error rate.

3.3.5 Processor

The Processor periodically scans the front panel controls to
determine the results to be displayed, the operating mode, etc. It accumulates
data from the Receiver, performs computations and formats the results for
output to the display and printer interfaces.

An internal tone generator, driven by the processor, produces a
tone burst on the occurrence of a loss of receiver synchronization. In BER
mode, it also produces a tone burst at the end of each measurment cycle.
In Single Error Count or Block Error Count mode it produces a tone burst
on the occurrence of each error.

3.3.6 Printer Znterfa;es

An RS-232 printer interface and contrels are provided as standard
equipment. An IEEE-488 printer interface is available as an option.

A three-position PRINT MODE switch may be used to disable the
printer entirely, cause the latest results to be printed out, or to provide
automatic printouts on the occurrence of seiected events. In the AUTO
position of the PRINT MODE switch, printouts will occur at the end of each
measurement cycle in BER mode or according to the PRINT EVENT switch in

rm———— S‘i'{}‘g'} 'e"”E'}"T"G”Y‘" CDQ}n't_'or_B‘.i'O’Ci(_E‘WOT_eOﬁ'n't_WOdET_%:he‘PR'INT EVENTSWT“tE”thay“KM e T T
be set to cause the printer fo p%int:

1) on the occurrence of an error

2) periodically at selected time intervals

3) both on the occurrence of an error and periodically

3-14
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The time interval between prints may be set to 1, 10, or 30 minutes with
the PRINT TIME switch. In any operating mode, the printer will print
"SYNC LOSS" on the occurrence of a less of synchronization in the receiver
provided that the PRINT MODE switch is not in the DISABLE position.

A 25 pin "D" connector is provided for the RS-232 printer interface,
A 24 pin microribbon connector is provided for the IEEE-488 interface.
Section 5 provides detailed information on the electrical characteristics
of both types of printer interfaces.

3.3.7 Power Supply

The power supply provides well regulated DC voltages to all circuitry
within the FIREBERD 1500. The instrument case incorporates an internal
metalized coating and 1ine filter to minimize EMI/RFI susceptibility. |
Detailed AC power requirements and instructions for changing the operating

“voltage range are provided in-Section 2.3.
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SECTION 4
OPERATION

4.1 INTRODUCTION -

This section provides operating procedures, followed by
descriptions of measurement capability, measurement configurations, and
opékating considerations. Fina31y, a detailed self-test procedure is
provided in Section 4.6.

4.2 OPERATING PROCEDURE -

The following step by step sequence may be followed to perform
error analysis measurements with the FIREBERD 1500. It is intended to
act as a guide and is not the only operating sequence. A brief self
check is included in the test.

1) Select a measurement ¢onfiguration. If local modem
testing or full dﬁplex Toop-around teéting is. to be performed, only

- one FIREBERD 1500 will be required. If half duplex end-to-end or
full duplex end-to-end testing is deésired, two FIREBERD 1500's will
be required. In this case, the procedure should be foliowed for the
FIREBERD 1560 at each end of the link. Section 4.4 provides more
details on measurement configurations.

2) Set the FIREBERD 1500 for the appropriate line voltage.
See Section 2.3 for details.

3) Select the appropriate Interface Module for the system to
be tested. Insert the moduie in the.FEREBERD 1500 with the power off,

4) Set the CLOCK SELECT switch to the appropriate position.
Choose the EXT position if the clock s to be supplied externaily through
the interface; otherwise, select one of the internally generated frequencies.

5) 1f they exist for the Interface in use, set the CLOCK INVERT
switches to the NORM position. Set any other Interface switches to their
appropriate positions, See Sectiogn 6 for more details on individual Interface
Modules,

6) Select one of the pseudorandom patterns. For full or half duplex

end-to-end testing; both FIREBERD 1500s must have their PATTERN SELECT
switches in the same position. Section 4.5.4 provides more detailed informa-
tion on pattern selection,

4.1
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7) Place the FUNCTION SELECT switch in the "S” position.
8) Connect the system to be tested to the Interface Connector.
9) Set other switches as follows:

AUTO SYNC - ENABLE

DISPLAY HOLD/COUNT/RESET - COUNT

ERROR INSERT - OFF

RTS - ON |

PRINT MODE - DISABLE

POWER - ON

DISPLAY SELECT - ERRORS

10) Hold down the LOOP TEST switch. The XMT CLOCK ACTIVITY,
RCY CLOCK ACTIVITY, MARK and SPACE LEDs should all flluminate.

11) With LOOP TEST held down, momentarily depress the DISPLAY HOLD/
COUNT/RESET switch in to the RESET position {reset the instrument). About
one second after the switch has been released the SYNC LED should illuminate
and the display should indicate zero errors. Insert single errors with the
ERROR INSERT switch and verify that they are counted. Once successful opera-
tion has been achieved in Joopback, you are ready to cperate through the
system under test, |

12) Release the LOOP TEST switch and reset the instrument. After
one second the SYNC LED should iljuminate to indicate that data is getting
through the system. For local modem or full duplex loop around testing, '
errors inserted with the ERROR INSERT switch should be ccunfed by the unit
which originated them. " For half or full duplex end-to-end testing, errors
inserted at one location should be counted at the other location. A 1073
error rate may be inserted through the system under test to verify the data
path, provided that the system error rate is significantly less than 1073,

13} Now that the units are operating through the system the FUNCTION

 SELECT switch may be switched to any position desired for the actual measure-
ments. Be sure to set the ERROR INSERT switch to NONE before starting the
actual measurements. If a printer is in use, set the printer controls ap-
propriately and verify proper coperation of the printer by depressing the
____________ PRINT MODE switch into the PRINT position.

14) Reset the FIREBERD 1500 to start the test. Once the test is
started, only the DISPLAY SELECT, PRINT CONTROL, AUDIO INDICATOR, and DISPLAY
AQLD switches should be moved.

42
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4.3 MEASUREMENT CAPABILITY ‘

Each of the three measurement modes, BER, Single Error Count and
Blcck Error Count, provide different sets of measurement results.

BER mode provides bit error rate data which is the number of bits
received in error divided by the total number of bits received. The number
of bits used to make the measurement may be sent té a fixed numbér equal to
105, 108, 107, 108, 109 or 1010, Alternatively, AUTO mode may be used.

In AUTO mode, the BER is measured over the smallest number of bits in the
‘ set“lﬁsy 106, 101;“i08;”509“Or”iﬂlgmwhfch“HFUdUtES”afmTéESt"8@'é?ﬁﬁf?“faﬁﬁ
is thus a statistically valid result).

In Single Error Count mode, single errors, error seconds and
seconds of test are continuously accumulated. An error-second is counted
each time the second counter is incremented if one or more errors have
occurred since the last time the second counter was incremented.

In Block Error Count mode, blocks and block errors are continuously
accumulated. The block Tength may be set to 103, 104 or 10° bits. One
count is added to the block er%or result each time a block of bits has been
received which contains one or more errors.

4.4 MEASUREMENT CONFIGURATIQNS
' Figure 4-1 shows four possibie measurement configurations for

system testing with the FIREBERD 1500.

Figure 4-la shows local modem'testing.' One FIREBERD 1500 test set
is used to test a modem which has its transmit output looped back to its
receive input,

Figure 4-1b shows a half duplex end-to-end test. This configukation
requires two FIREBERD 1500 test sets Tocated at opposite ends of the link.

Figure 4-1c¢ shows a full duplex end-to-end test. This test is
similar to the half duplex test except that testing is simultaneously performed
in both directions. Whenever two test sets are used for measurements, each
test set displays the results measured by its receiver,

Figure 4-1d shows a full duplex Toop around test. The data is Tooped

around at the digital side of the modem at the remote end of the link.l

1. The total arrors counted will be equal to the sum of the errors caused by
each pass through the link unless the error rate is extremely high. If the
error rate is very high, the measured error rate will be slightly Tess than the
sum of the error raies in the two directions. This is because errors in one
direction will occasionally cancel errors in the other direction.
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FIGURE 4-1
MEASUREMENT CONFIGURATIONS
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4.5 OPERATING CONSIDERATIONS

4.5.1 Synchronous Timing Modes

The FIREBERD 1500 is designed to act as Data Terminal Equipment
(DTE) in testing Data Communications Equipment {DCE). Figure 4-2 shows
various timing modes for synchronous operation.

Figure 4-2a shows the FIREBERD 1500 providing transmit timing
and data at one of the standard internal rates or with an optional frequency
provided by Fps Fg, or Fpi  Receive timing and data ave provided by the DCE.

Figure 4-2b shows the FIREBERD 1500 receijving external transmit
timing from the DCE. The external timing is used to generate transmit
timing and data which is sent back to the DCE. The DCE provides receive
data and timing. '

Figure 4-Z2c shows the FIREBERD 1500 receiving external timing from
the DCE and generating transmit data with this timing. This mode of opera-
tion is similar to the mode shown in 4-2b except the DCE does not accept '
the transmit timing which accompanies the transmit data. Care must be
used with this timing mode. The delay caused by the cable along with the
delay in generating transmit data from the external transmit clock causes
a phase shift between the transmit data received at the DCE and the transmit
timing sent out by the DCE. At high speeds, this delay may become a signifi-
cant fraction of a data period and cause invalid clock-data phasing at the
BCE. The individual interface specifications in Section & provide actual
vaiues for the delay between the received external clock and transmitted
data. This information along with cable Tength may be used to compute the
maximum cperating frequency for this timing mode.

Any of the timing configurations shown in Figure 4-2 may be used
for half-duplex as well as fuli-duplex or loop-around testing. In half-
duplex operation, either the transmit or the receive clock and data will not
be used,

When the LOOP TEST switch is depressed, the outgoing transmit clock

in Figure 4-2d and e. This allows the Toop test to be performed with one of
the internal standard frequencies (Fig. 4-2d) or an external transmit clock
(Fig. 4-2e). If a loop test is performed with CLOCK SELECT switch in the
EXT position and no external clock is provided, no data wiil be generated
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and the test will be unsuccessful. In this case, the TRANSMIT CLOCK
ACTIVITY LED will be off, indicating the lack of a transmit clock.

When the TRANSMIT CLOCK INVERT switch {on the Interface Module)
is in the NORM position, the phasing between the external transmit clock
and transmit data, and the phasing between the outgoing transmit clock
and data is specified by the interface specification in use.* When the
switch s in the INVERT position, both of these clock-data phase relation-
shipé are reversed,

- When the RECETVE CLOCK INVERT switch is~in the NORM position;
the FIREBERD 1500 expects to see receive clock-data phasing consistent with
the interface specification in use.2 In the INVERT position the FIREBERD 1500
expects to see opposite phasing. '

In Toop test, both the TX and RCY CLOCK INVERT switches should be
in the same position (either NORM or INVERT)'to assure valid results.

4,5.2 Se1f-Clocked Timing Modes

The FIREBERD 15Q0 is capab]e'of performing measurements on certain

types of systems where timing information.is.not transmitted separately from
- the data. The DS1 Interface is capable of recovering receive timing from the

incoming receive data stream at 1.544 Mbps. This interface does not provide
a transmit clock output or a receive clock input.

The FIREBERD 1560 is not capable of performing measurements on asyn-
Chronous data streams employing start and stop bits and non-continucus data
streams .

4.5.3 Measurcment Modes

£.5.3.1 BER Mode .
When operating in BER mode, the test length should be chosen such that

enough errors are accumulated during the measurement interval to produce a
statistically reliable result. If the errors in the received data are statisti-
cally independent, a test length which collects more than 80 errors will provide

a result withing + 20% of the true error rate with approximately a 90% confi-

Most interface specifications require transm1t data to be valid on the
falling edge of the transmit clocks.

2. Most interface specifications require receive data to be valid on the
falling edge of the receive clock.
. 4-7
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dence level. In some systems, errors may not be statistically independent.
Differential encoders, self-sychronizing scramblers or other devices in
the communications system or channel characteristics may cause errors

to occur in groups. If this is the case, the test length should be chosen
to accumulate a larger number of errors to insure reliable results. Gener-
ally if AUTO mode is used or if the test length is set to be two orders

of magnitude above the recdprocal of the anticipated BER, reliable results
will be produced. ’

'4[5[éfé“”EfSEQMEFES;MtaJnf Mdééhw” T

Block error measurements are useful in determining information
about the statistics or distribution of errcrs. If BER measurements are
performed on the channel and block and block error measuremsnts are also
performed, information cn the error distribution may be deduced. For example,
if the BER is 10-5, and 100 105~bit blocks are received with only two block
errors, it can be inferred that the errors are occurring in bursts. If the
test were repeated with 10,000 103-bit blocks and only several block errors
were counted, it can further be inferred that the errors are occurring in
relatively short bursts (< 1000 bits). L

The errored-seconds measurement may be used to obtain a block Wéngth
equal to the number of bits per second received. For example, at 56,000 bps,
each second counted corresponds to a block of 56,000 bits and each error-
second is a block error for the 56,000 bit block length.

4.,5.4 Pattern Selections

The FIREBERD 1500 provides three patterns which are not pseudorandom
in nature: Mark, space and 1:1 (alternating mark-space). These patterns may
be used for signal tracing or error analysis. It shouid be noted that some

communication systems may not function normally with some of these non-randem
patterns,

Due to the nature of the 1:1 pattern, the receiver may iight the
DATA INVERT LED when receiving a 1:1 pattern even though no inversion exists
- in-the-system—under-test.—Ignore-the -DATA-INVERT-LED when-using-the 1:1

pattern,

Five different pseudorandom patterns with the following lengths
(in bits) are provided: 26-1=63, 29.1-511, 21l.1=2047, 215-1=32767, 220.1=
1048575. Each of these patterns repeats with a time period egqual to the
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pattern length (in bits) times the bit period {in sec/bit). Each 2N-1

length pattern also has the property that no more than N sequential

ones or N-1 sequentiai zeros will ever occur. Thus the Tonger pattern

lengths will occasionally produce longer sequences of identical bits

and thus Tohger sequences of data with no transitions. This is important
 for testing certain systems with clock recdvery since long sequences

of data with no transitions will streés clock recovery loops and may cause

clock recovery problems.

4.,5.5 Synchronization Modes

The FIREBERD 1500 should normally be operated in AUTO SYNC ENABLE
mode. This allows the unit to synchronize to the incoming data and measure
error rates up to 107 1n this mode, the unit will resynchronize and restart
the fest when the receiver detects more than 100 errors in any group of 1000
bits. Any true loss of synchronization will cause a 50% error rate to be
detected by the receiver and will thus cause a resynchronization.

AUTO SYNC DISABLE mode is used when bursts of errors may produce
error rates higher than 10-1 over 1000 bit intervals. In this mode, resyn-
chronization is inhibited once. synchronization has initially been obtained,
Internal counters will not overflow even at 100% error rates until the result
becomes Targer than 6 digits (display size) for Single Error Count or Block

Error Count mode. The internal counters will not overfiow under any circum-
stances in BER mode. The disadvantage of using AUTO SYNC DISABLE mode 1is

that if a true Toss of synchronization occursl it will not cause a resynchroni-
zation. In this event, the measured BER will be .5. As a warning of possibie
loss of synchronization, the SYNC LOSS Tight will start flashing if the error
rate exceeds 1071 in AUTO SYNC DISABLE mode. Once this indicator starts
flashing, it will not stop until the RESET switch is depressed.

4.5.6 Display

Errors, error-seconds, seconds, blocks and block errors are all

displayed in six digit format with no decimal point or exponent. If the =
internal counter for any of these parameters overflows the Teftmost digit
will become a backwards "E" to indicate the overfliow.

1. Such as would happen if & clock slip occurred.
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BER is displayed in the format X.XXE-X. For measurement
tesults with more than 99 errors the display format will be scientific
notation; for example, 1.03E-6. If the result has more than nine but
less than 100 errors, the result will only be displayed with a two digit
mantissa; for example, .99E-6. If the result has less than ten errors,
a one digit mantissa is provided; for example, .09E-6. The intent of this
method of display format is to warn the operétor that the resuli may not
contain enough'errOPS to be statistically reliable.

4.5.7 Interfaces

The FIREBERD 1500 is intended %o act as DTE {Data Terminal Equipment)
when testing DCE (Data Communications Equipment). To use the FIREBERD 1500
to test DTE, an adaptor cable will be required in order to provide the clock

and data signals on the appropriate interface pin numbers. Section 6 provides
interface pinouts for each type of interface.

4.5.8 Operation Above 10 MHz

Although the unit is only guaranteed to run to 10 MHz, it will
typicéiiy run to about 15 MHz., To operate above 10 MHz, the interface must
be a high speed type (V.35, RS-449 or Lab). The cables used for high speed
operation should be as short as possible and twisted pair or coaxial cable
should be used. The 10° bit block Tength should not be used above 10 MHz
since it may yield invalid resuits.
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4.6 SELF TEST

4.6.1 Introduction -

This procedure is designed to offer a quick method of determining
the operating status of the FIREBERD 1500. Each section will ask the
operator to perform a specific action {AY on the FIREBERD 1500. Fach action
is followed by an cbservation (0}, If the designated observation is not
made, an operator serviceable diagnostic (D) is availabie. To increase

ine thoroughness of this procedure- cach-section-may-be tested in every
possible combination of CLOCK, PATTERN, and FUNCTION SELECT positions.

Each test section is directly related to the interface module.
1f a failure occurs insert another interface and repeat entire test.

1f the interface module has clock invert switches they must
be placed in the NORMAL position. Other interface module switches should be
set appropriately. Refer %o Section 6 if necessary. If servicing is
‘required, it is helpful to note the section of the self test.procedure
where your FIREBERD failed.
4.6.2 Preparation :

1) Any of the FIREBERD 1500 Data Interface Modules may be used
for this self test procedure. - Be.sure +q install the interface module with
the AC power off.

2) Verify that the AC line voltage card 15 set appropriately for the
existing 1ine voltage (see Section 2.3}, Then, turn the power (PWR) ON.

3) The LOOP TEST switch must be depressed throughout entire test
unless otherwise specified.

4.,6.3 Procedure
1) CLOCK | |
A {Action): Set the CLOCK SELECT switch to the desired frequency.
0 (Observation): The XMT and RCY CLOCK ACTIVITY detectors are now on.
D (Diagnostic): The CLOCK SELECT must be set at an available clock
N ____freguency. Lf the CLOCK SELECT switch is set in the EXT position, the clock
signal used -for the test must be input through the interface module. —

4-11

www.valuetronics.com



2} DATA _

A: Set the CLOCK SELECT switch to 56 kHz and the PATTERN
SELECT to MK.

0: The MARK LED is now on. Both the DATA INVERT and the
SPACE LEDs are off.

A: Set the PATTERN SELECT switch to SP.

0: Verify the SPACE LED is on and both the MARK and DATA
INVERT LEDs are off, B
Set the PATTERN SELECT switch to 63.

 0: Both the MARK and SPACE LEDs are on and the DATA INVERT
is off.

D: The RCV CLK ACTIVITY LED must be on for proper Mark and
Space combinations. If the DATA INVERT LED is f!ashing,'
synchronization has not occurred. Be sure you are in
LOOP TEST and check the interface module,

3) SINGLE ERROR COUNT MODE
A: Initial conditions. Set:

PATTERN SELECT to 220.1

CLOCK SELECT to 56 kHz

ERROR INSERT to NONE

DISPLAY to COUNT

AUTO SYNC to ENABLE

DISPLAY SELECT to ERRORS and BLOCK ERRORS

RESET

0: The display now reads zero {0) the SYNC LED is on and
the SYNC LOST and DATA INVERT LEDs are off.

Depress ERROR INSERT (SINGLE) 10 times.

0: Verify the display has counted at least one err sec,

~l o N W N

10 errors. and is counting seconds ‘via the DISPLAY
SELECT switch. _

D: The display cannot function without the RCV CLK ACTIVITY
and SYNC LED on.

----- : 4)- -BLOCK-ERROR--COUNT-MODE- (103,104, 108) —

A: Set the FUNCTION SELECT switch to the 103 COUNT mode position:
Set the CLOCK SELECT to 56 kHz and depress ERROR INSERT {SINGLE)
10 times.

1-12
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0: Verify the display has counted 10 block errors and
is continuously counting blocks via the DISPLAY SELECT
switch,

D: Note: At Jower clock rates or Tonger block Tengths you
may insert several errors into one block. These errors
will be counted as one block error.

5) BER mode (105-101C, Auto) _

A: Set the FUNCTION SELECT switch to 105 BER and the ERROR

INSERT to NONE. Set CLOCK SELECT to 56 kHz Depress and

release RESET switch. R

0: Within 2 seconds of the Reset the display will read 0.0CE-3.
Set the ERROR INSERT switch to 10-3. Depress and release
RESET.

0: Within 2 seconds of the reset the display will read 1,00E-3.
At other operating freguencies or test lengths the results may
take longer to appear. In BER mode the display update'rate-is
dependent cn the c10ck rate and the BER test iength

~ BER update time _ test length (bits) -
in seconds clock frequency (bits/sec)

If the resu]t,doesn t appear at the appropriate time, make sure
~ that the SYNC indicator is ON. . Results will not be displayed
if synchronization has not occurred
6) AUTC SYNC
A: Initial conditions: Set: ;
1. FUNCTION SELECT %o S
2. AUTO SYNC fo DISABLE
3. ERROR INSERT to NONE
4, PATTERN SELECT to 220-1
5, RESET
0: The SYNC LED is now on-and both the SYNC L0ST and DATA
INVERT LEDs are off.
A: Release the LOOP TEST switch, the depress and hold down
again,
0 1; The SYNC LED went off, then on again.
2. - The SYNC LOST LED s now on and flashing.
3. Errors are counting at a high rate.
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A: Set the AUTD SYNC switch to ENABLE.
0:
1. The SYNC LOST LED is stiil flashing.
2. The SYNC LED turns off and back on again
within one second, and the display reads
(0) errors.

1. Be sure not to exceed the maximum data rates
. inherent to your particular interface module:

V.35 - 10 Miz TTL - 10 MHz
RS-232 - 100 kHz 303 - 500 kHz
faaan - e | DS1 - 1.544 MHz + 100 Hz
2. Synchronization may not be lost in the MARK
or SPACE patterns by toggling LOOP TEST.
3. Data may be inverted 50% of the time in the 1:1
- pattern.
7} Printer -

A: Connect the cable provided between the PRI5CO printer
and the RS-232 PRINTER connector on the rear panel of
the FIREBERD 1500, ‘

A: Initial conditions. Set:

1. CLOCK SELECT to 56 kHz.
2. FUNCTION SELECT to 10°.
3. ERROR INSERT to 1073.
4., PRINT CONTROL (EVENT) to TIME.
5. PRINT CONTROL (TIME} to 1.
6. PRINT CONTROL {MODE} to AUTO.
7. RESET.
0; Within two seconds after the reset the printer will output
1.00E-3.
A: Set the FUNCTION SELECT switch to S and depress the MODE
switch to PRINT ¢nca,
0: The printer will output the %gfjewing format immediate?yﬁw

ERR SEC X
. SEC Y
ERR L
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- A: Set the FUNCTION SELECT switch to GGUN?/}Os mode and the
PRINT CONTROL (EVENT) switch to ERROR. _
0: The printer will output the following format continually:
~ BLK ERR X
BLK Y
PRINT CONTRCL {MODE) switch to DISABLE. _
0: The printer will stop printing after the last format is
printed.

1. Be sure the PRINT CONTROL (MODE) switch is not in the
DISABLE position. _
The printer.must be plugged intc an AC power ocutlet.
Yerify the printer has paper and that the cable is
secure.

4-15

www.valuetronics.com



www.valuetronics.com



SECTION 5
PRINTER INTERFACES

5.1 INTRGDUCTION

' This section describes the data output format and interface
electrical characteristics of the RS-232 and IEEE-488 Interfaces. The
interfaces are not intended to be operated éimu1taneous]y. If a device
connected to the R$-232 connector holds the Data Terminal Ready line ON,
this device will get data and the IEEE-488 Interface will.be ignored by
the instrument. Thus, devices connected to the RS-232 Printer Interface
should be turned off or disconnected if operation of the IEEE-~488 Interface is
desired. Since the RS-232 Interface is given prfority, instrumentation does not
need to be disconnected from the IEEE-488 Interface for operation of the RSQZSZ
Printer Interface. See Section 7.2 for information on specifications, use and
installation of the PR1S00 thermal printer. '
5.2 EVENTS INITIATING DATA QUTPUT

Data output and events initiating data output are the same for
either the RS-232 or IEEE-488 Interfaces, The events which trigger a data
output are dependent on both the Printer Controls and the operating mode of
the intrument as determined by the FUNCTION SELECT switch. '

For any operating mode, dafa will not be sent to either printer
interface if the PRINT MODE switch is in the DISABLE position. In any
mode, data will immediately be output to the printer interface if the
PRINT MODE switch is depressed into the PRINT position or if a loss of
receiver synchronization occurs,

In BER mode, data will be provided to the printer interfaces at
the completion of each measurement cycle (as determined by the FUNCTION
SELECT switch) if the PRINT MODE switch is in the AUTO position.

In Single Error Count or Block Error Count mode, data will be provided
to the printer interfaces according to the PRINT EVENT and PRINT TIME controls
(see Section 3.2.1 for details) and on the occurrence of an overflow of any
result accumulator.

5.3 DATA BUFFERING

Once the FIREBERD 1500 has decided to initiate a data output, and has
determined that a device is connected to the printer interface and ready
to accept data, all data to be output is transferred from the internal result

5.1
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accumulators to a pfint buffer. The data in the buffer will not change
until-all of the data in the buffer has been output. If, during the time
it takes to completely output the data in the buffer to the printer, multiple
new results have been accumulated and are ready to output, the most current
result will be loaded into the print buffer and cutput.

If a loss of synchronization occurs, the words "SYNC LOSS" will
be output immediately if a print operation is not in progress, or will be output
at the completion of an on-going print-out, independent of the presence of any
other-data to-be -printed. - ' '

5.4 DATA FORMAT

The seven-bit American Standard Code for Information Intérchange
(ASCII) is used to code each character. Each data outpul consists of a
number of 1ines between one and three. Each Tine is less than .20 characters
Tong and ends with a carriage return {ASCII character CR}. A Linefeed {ASCII LF)
is sent after each complete data output to cause a blank Tine to be printed
for RS-232 operation. Table 5-1 shows exactly which characters are output for
various operating conditions and how these would be printed by a typical printer
.such as TTC's PRI5S00 alphanumeric thermal printer.

5.5 ' RS-232 PRINTER INTERFACE

5.5.1 Genera] Description

This interface provides serial asynchronous data with levels,
connector, and pin-outs as specified by EIA standard RS5-232C. The interface
is set up such that the FIREBERD 1500 acts as Data Communications Equipment
sending data to Data Terminal Equibment (the printer). Four signal lines
are supported: signal ground, protective ground, Receive Data and Data
Terminal Ready {DTR}.

When the FIREBERD 1500 is ready to output data, it looks at-the
DTR line for an ON condition. If DTR is not ON, the printer is not connected
or turned on and the cuftpui is aborted. If DTR is ON, one data byte is output
on the receive data Tine. If the DTR line stays in the ON condition after
this byte has been fully output, another byte will be output. In this
manner, the FIREBERD 1500 will continuously output data bytes to the receive
data Tine, inserting pauses whenever the DTR Tine goes to the OFF state.
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CHARACTERS OQUTPUT PRINTED
(HEX) DATA
20,45,52,52,20,53,45,43,23,20,20,20,20,20,20;33,DD ERR SEC 3
20,53,45,53,20,28,20,28,20,20,29,20,20,23,20;33,39 SEC 3
20,45,52,52,20,20,20,20,20,20,20,20,20,31,33,31,0D0,0A | ERR 131
.20,43,46,48,20,45;52,52,20120120,20,28,31,38,3?,097rr~ BLK ERR... . 187
20,42,4C,48,20,20,20,20,20,20,20,20,20,33,38,33,0D0,0A{ BLK 383

20,42,45,52,20,30,2€,30,30,45,2D,33,00,0A

BER 0.0CE-3

20,53,59,4F,43,20,4C,4F,53,53,0D, OA

SYNC LGSS

TABLE 5-1
DATA FORMAT
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This allows the printer or DTE to stop the data flow while it takes time
to print a 1ine or store the data. Once the last byte has been cutput
and DTR goes to the ON condition, the data output is complete.

5.5.2 Signal Format :

Each FIREBERD 1500 is shipped with the R5-232 printer interface
configured to run at 2400 baud. Each data byte consists of one start bit,
followed by 7 data bits, one even parity bit and 2 stop bits.

... . _The FIREBERD 1500 may be modified to run at 300, 600, 1200 baud, to
provide only only stop bit or to provide odd parity. Consult TTC if it is
necessary to change the signal format.
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5.5.3 RS-232 Connector Pin Assignments

The 25 pin "D" type connector has the following pin assignments.

Pin Signal Name Comments

1 Protective Ground

3 Receive Data Output

5 | Cleartosend | Dutput - ot used for

-normal operation

6 Data Set Ready Qutput - Not used for .
normal operation
7 ‘ Signal Ground Pins 1 and 7 are internally
connected
20 Data Terminal Ready Input

A1l other pihs are not used for normal operaticn,

_ _ 5-5
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5.6 IEEE-488 INTERFACE

5.6.1 General Descripticon

The IEEE-488 Interface {Opt. 009) has two basic modes of
operation: Talk Only and Addressable TaTlk Only.

In the Talk Only mode, the FIREBERD 1500 is designed to directly
drive a Listen Only device such as an HP5150A Printer. In this mode, the
FIREBERD 1500 shouid be directly connected to the printer with no other
device acting as a Controller or Talker connected to the bus.

~In the Addressable Talker Only mode, the FIREBERD 1500 should
be connected tc the 488 bus along with a Controlier. When the FIREBERD
1500 has data to output, it will request service from the Controller which
may elect to have it output the data. In this mode, multiple devices may
be connected to the bus. The Controller is responsible for preventing any
two devices from ever simultaneously ouputting to the bus.

¢

For either operating mode, the actual data output is the same.
The data output is as shown in Table 5-1 except the Linefeed (Hex 0A)
is not output at the end of each data output*.

5.6,2 Talk Only Mode

The Talker Only mode is selected by placing the right-most switch
on the rear panel DIP switch in the TALKER ONLY position {(UP). In this
position, the five address switches on the DIP switch are not appiicable.
The printer or other device tc be connected to the FIREBERD 1500's 488
connector should be set for continucus listening. The FIREBERD 1500 acting
as a talker may then be connected to the listener with a standard IEEE-488
type cable. The interface should be ready to operate provided that no
device is holding the DTR line on the RS-232 printer interface in the ON
condition.

Once the FIREBERD 1500 has decided to initiate a data ouput,
the data will be transferred from the FIREBERD 1500 to the listening deivce.
A standard 488 three-wire handshake between the FIREBERD 1500 and listener

‘Mmmmm_will_assuﬁemualidwdaia”traniferwandWdeienminegihﬁ;iransferuraie.m,OHCE”aNWMWmV,WNWWWW o

data transfer has been initiated, the data in the print buffers will not
change until the complete set of data has been output.

*Note that the printer or Tistener should perform a carriage return
and Tinefeed when it receives the CR. Thus a printer such as the
HP5150A should have its CR/LF switch in the CR position.
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5.6.3  Addressable Talk Only Mode

5.6.3.1 Preparatton For Use

To select the Addressab?e Talk Cnly mode, place the rlght ~-mest
switch on the rear panel DIP switch in the "ADBLE"™ (ADDRESSABLE) pos1t10n.
Set the other switches on the DIP switch for an appropriate address.

Table 5-2 shows allowable Talk and Listen addresses. Although the
addresses consists of seven bits, only the lower five bits are switch
setectable sinee-bits-6 and 7 are-always Ol-or 10 for-a talker or listener
respectively. The switch positions labeled 1...5 correspond to bits

1...5 of the address. Once each of the other inits on the bus has had

its address selected and has been prepared for operation, the units may

be interconnected and turned on. '

The FIREBERD 1500 only inputs the ADDRESS and TALK ONLY/ADBLE
switch settings during power up or when the RESET switch is depressed.
Thus always depress RESET if these switches are changed on a unit with
the power applied.

5.6.3.2 Operating Sequence

The FIREBERD 1500 uses the Service Request and Serial Poll feature
of the 488 bus to allow it to alert the controller that it has data to
output. The sequence of events is as follows: _

a) The FIREBERD 1500 decides to initiate a data output and
determines that no device is connected to the RS-232 Printer Interface.
Since the FIREBERD is operating in the Addressable mode it initiates a
488 Service Request by setting the 488 bus SRQ 1ine low.

b) The Controller periodically checks the state of the SRQ and
determines when a Service Request has been initiated.

'c) If a Service Request is present, the controller sets the
Serial Poll meode. The Serial Poll mode is initiated by the controller

transmitting the Universal Command “Serial Poll Enable" (ASCII character "CAN")
in the "Command Mode". '

d) The Controller sequentially polls each of the devices that may
have requested service. Once the Serial Poll mode has been enabled, each of
the devices on the bus in prepared to accept a Serial Poll. The Serial Poll
is performed by setting the 488 ATN line, addressing the device as a talker,
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TABLE 5-2
438 TALK AND LISTEN. ADDRESSES

Listen Addresses

ASCII
Character

R e R TIPSR = B e N Rt

- Talk Addresses

Bits

DA C A D rd I A Ot D A D et T A Ot Ot D e O 0 r O e O et O

GO OO A DO At OO A OO RO O et DO et OO e

B el = P D C Y G PP o B e = B R o e e R e

n,uoG00000111111110090‘00001111111

G EMOOOOOOOOMOECO O ed rt et vl e e e e et e

|
1111111111111111111111111114{“211

yAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAV.AVAVAVAVA

ASCII
Character

-
A HANFLD - ik o m [ Qe IO DO e VA

Bits -

DA ACACHO MO AR A QA HOACHO IO OO

000ﬂ_111100001111900011110000111

COOOOOOD rirdrdrirtrird 1 QOO OQOE Ot et rd et et et

OOOCOOOOOEOODOOCTDE O ed et ef e et vt e e i et e et

n.,i_n.....-l1.{—111111111111111111111111111

uTAXXvAXXXXXX,X\XVAmAXVAXV.AXKXX.X.X.XV.A.XX.YN.XX

X = don't care
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and then removing ATN. If the device being polled was the device that
requested service, it will respond by setting DIO Tine 7 Tow.

e) HNow that the Controller has determined which device
requested service the Controller terminates the Serial Poll mode by
issuing the Universal Command “Serial Pall Disable” (ASCII character TEM"),

- f) The Controller should now address the appropriate devices
to listen {possibly itself) and then address the FIREBERD 1500 to talk.
The FIREBERD 1500 will then perform its data output with the standard three-
wire handshake with each byte. On the last byte output the FIREBERD 1500
will set the EOI line to indicate the end of the data transfer.
| g) The data ouput is now complete, and the Controller may address
another device to talk or send an unaddress command. :

If a FIREBERD 1500 initiates a Service Request and does not receive
a Serial Poll within about 3 seconds of initiating the request, it will clear
the Service Request. It will then update the data in its Print Buffer and
initiate a new Service Request.

The full sequence of polling is not necessary in all cases. For
example, a system may have only one device that requesis service. When the
Controller detects a Service Request, the source of the request and the
appropriate action are known immediately. |

5,6.3.3 Device Clear

When the FIREBERD 1500 is in the Addressable mode it is capable of
responding to the DCL (Device Clear) or SDC {Selective Device Clear). When
it receives either of these commands it performs a total reset of all
counters and reinitializes itself in the same manner as it does when the
front panel RESET switch is depressed.

5-9
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SECTION 6
INTERFACE ADAPTOR MODULES

6.1 INTRODUCTION

Section & describes each of the interface adaptor modules
available with the FIREBERD 1500. A1l signals (data, clock, signalling)
.sent to and from the FIREBERD 1500 will pass through the Interface
Adaptor Module.. An Interface Adaptor is reguired for ail operating
modes of the FIREBERD 1500. The following Interface Adaptors are
SneTidaqa " "o T s e e
RS-232C
¥.35/306
RS-449 (422/423)
DSl
WELO 303

lab
6.2 RS-~232 INTERFACE ADAPTOR QPTION 001

6.2.1 Introduction _

The FIREBERD 1500 RS-232 Interface Adaptor meets the specifications
of the Electronic Industries Associations RS-232C Standard dated August 1969.
This interface adaptor, incorporated with the FIREBERD 15006, is designed to act
as Data Terminal Equipment for use in the testing of Data Communications

Equipment. The data is exchanged in a serial binary format with a synchronous
clock. The Interface Adaptor is contained as a single unit.

A female RS-232 type-D connector is provided with the interface
adaptor. An interconnecting male-to-male cable may be purchased separaté?y,
The following sections will provide a functional, switch, and specification
description of the RS-232 Interface Adaptor.

6.2.2 Functional Description

The RS-232 Interface Adaptor is designed to convert between the

serial binary signals specified by the EIA RS-232C standard and the TTL
signals used in the FIREBERD 15G0. , '

Drivers are provided for the Transmit Clock, Transmit Data, Request
to Send (RTS), and Data Terminal Ready (DTR}. The DTR output is tied ON and
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the RTS output is controlled by a FIREBERD 1500 front panel switch.
There are six receivers, three of which directly drive the
FIREBERD 1500 front panel.ﬂSR, CTS and RLSD LEDs. The Transmission
Signal Element Timing (DCE Source) is sent to the transmit section of
the FIREBERD 1500 where it may be selected for use by the CLOCK SELECT
switch. The other two receiver output signals, Rcv Timing and Rev Data
“are sent to the receive section for error analysis.

. . The interface adaptor also includes a loop test relay. When the
LOGP TEST switch is depressed on the FIREBERD 1500 front panel, this relay
will connect the Tx Data and Clock driver outputs to the Rev Data and Clock
receiver inputs. It will also disconnect the driver and receiver ségnﬁ?s
from the interface connector.

6.2.3 Receive Test PQints _

This section describes the phase relationship between the RS-232C
Interface Adaptor data and clock input signals and the FIREBERD 1500 Rear
Panel Test Points. :

The signal Tevel at the RCY DATA test point is % 3 volts when
the RCY data-at the Interface Adaptor is.a Mark (<-3Y). The RCY Data test
point is <.4Y when incoming data is a Space (>+3V).

The signal at the RCY CLOCK test point is opposite in polarity to
the clock received at the interface. When a signal less than minus 3 volts
is input through the Receive Timing lead of the interface adaptor a signal
greater than 3 volts will be on the RCY CLOCK test point. Therefore, data
received falling edge valid with respect to the Interface Adaptor will appear
rising edge valid at the RCV CLOCK and RCY DATA test points. The action of
the clock invert switch occurs after the RCY CLOCK and DATA test points, thus
no inversion of the Rev Clock will be noticed at the RCY CLOCK test point.

5.2.4 Switch and Indicator Description
RCY CLX (DD)

The RCY CLK (DD Switch controls the polarity of the received clock
inside the FIREBERD 1500. In the normal (NORM) position, FIREBERD 1500 is -
prepared to accept data which is falling edge (ON-QFF) valid as specified
in the EIA RS-232C Standard (Figure 6-2a). In the INVERT position the
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FIREBERD is prepared to receive data that is rising edge (OFF-ON) valid
due to the inverted receijved clock {Figure 6-2b).
TX CLK (DA or DB}
The TX CLK switch controls the polarity of the clock used to
develop the transmit clock and data functions inside the FIREBERD 1500.
The NORM position transmits data-clock phasing as stated in the R$-232C
Specification. In the INVERT postion, the transmit data and clock phasing
will be inverted with respect to the RS-232C Specification {Figure 6-3).
_ ~ NON-STANDARD TIMING - R
This indicator will i1luminate when either or both clock invert
switches are in the INVERT position.

6.2.5 Specifications
General: Maximum Speed -20 Kbits/sec (per RS-232C); normally
functions to 100 kHz.

Data polarity - Data Mark/binary "1"; control lead
0FF: < -3 volts. Data Space/binary "0"; control
lead ON: > +3 volts.

Qutput rise time: >20 us
Generator impedence: < 100 @

Drivers: Signal swing: 10V + 2V into 7K@
Short circuit current: < 100 mA

Receijvers: Load impedence: 3 -7K@
Maximum. input voltage: 25V
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TABLE 6-1

R§-232C CONNECTOR PIN ASSIGNMENTS

l.ead status on FIREBERD

Pin Circuit RS-232C Description 1500 Interface Adaptor
1 AA Protective Ground internally connected to
‘ ' Pin 7
2 BA Transmitted Data output
3 BB Received Data input
4 CA Request to Send output
5 CB Clear to Send inpui
6 vy Data Set Ready { input , .
7 AR Signal Ground (Common internally connected fo
Return) § Pin 1
8 CF Received Line Signal input
Detector
9 -- (Reserved for Data Set | open
Testing) ,
10 -- (Reserved for Data Set | open
Testing
11 Unassigned (see Section| open
2.3)
i2 SCF Sec. Rec'd. Line Signal cpén
Detector
13 SCB Sec. Clear to Send -open
14 SBA Secondary Transmitted open
Data :
15 ng Transmit Signal input
Element Timing (DCE
Source)
15 SB3 Secondary Re'cd. Data open
17 Q) Recv'r, Sig. E7. Timing/| input
(DCE Source)
18 Unassigned open
19 SCA Sec. Request 1o Send open
20 Ch Data Terminal Ready output (tied ON)
21 e Sig. Quality Detector | open
27 ct Ring-Indicator “+-gpen
23 CH/CI Data Sig. Rate Selector! open
~ (DCE/DTE Source)
24 DA Txmt. Sig. E1. Timing output
(DTE Source)
25 Unassigned open
6-5
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Signal Clock~Data Phase Relationship

Normal Invert
Received Data

RCV Clock (DCE Source) __J S—

(oD) |

FIGURE 6-2
RS-232C RCY CLOCK-DATA PHASE RELATIONSHIP
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Signal TX Clock Switch Position

Kormal invert

Transmitted Data ::jxi::::::)(:
(8A) | _

1 TX Clock (DCE Source) _ B T :
(0B) i
TX Clock (DTE Source) —L
(DA) _

FIGURE 6-3
RS-232C TX CLOCK-DATA PHASE RELATIONSHIP:
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6.3 V.35/306 INTERFACE ADAPTOR MODULE OPTION NUMBER 002

£.3.1 Introduction
| The V.35/306 INTERFACE ADAPTOR MODULE is designed to meet
the following interface specifications:
1) CCITT Recommendation V.35 ‘
2) 306 Type Wideband Data Set. Bell System Technical Reference
Publication 41304
e =3y Pigital Data System Data Service-Uniti Bell-System Technical
Reference Publication 41450 '
This interface enabies a FIREBERD 1500 to act as Data Terminal
Equipment {DTE) for use in testing Data Communications Equipment (DCE).
The data is exchanged in serial binary format with a synchronous clock.
The following sections provide functional, switch and specification
descriptions.

6.3.2 Functional Description

7 The V.35/305 Entefface Adaptor converts between fhe signal
characteristics specified by the appropriate interface specifications
and the TTL signals used by FIREBERD.

When the unit is used in a 306 type system, the DCE supplies
timing to the FIREBERD 1500 c¢n the SCT Tead. This signal is selected by
the TRANSMIT CLOCK SELECT switch on the FIREBERD 1500 front panel. The
selected clock is used to generate Send Data (SD) and Serial Clock Transmit

" External (SCTE), which are sent back to the DCE.

When the unit is used in a V.BS or Data Service Unit (DSU) System,
timing is supplied to the FIREBERD 1500 in the same manner as 306 type
systems. However, V.35 and DSU systems do not accept the SCTE signal from
the FIREBERD 1500. The maximum operating speed is limited in this operating
mode due to the cable delay and the 60 ns delay between the incoming SCT
signal and the out-going SD signal.

' Twc high speed balanced V.35 type dr%vers are PTOVTded for the Send Data
. and SCTE differential outputs. Two other drivers, Request to Send (RTS) and Data
Terminal Ready (DTR) are designed according to RS-232C and CCITT V.28
specifications. The DTR ouput is tied ON and the RTS cuput is controlled by a
FIREBERD 1500 front panel switch. There are three high speed balanced V.35 type

6-8
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receivers provided for the Serfal Clock Transmit (SCT}, Rcv Data (RD) and the
Serial Clock Receive (SCR). The SCT signal is sent to the transmit

section of FIREBERD 1500 where it may be selected for use by the

CLOCK SELECT switch. Receive Data (RD) and the Serial Clock Receive

(SCR) signals are sent to the receiver section of FIREBERD 1500 for

error analysis. Three other receivers, Data Set Ready (DSR), Clear

to Send (CTS)-and Receive Line Signal Detector (RLSD) directly drive

the .FIREBERD 1500 frbnt panel LEDs. These receivers are designed

according to the R$-232C and CCITT V.28 specifications.

relay designed to connect the transmit clock and data outputs to the
receive clock and data inputs when the FIREBERD 1500 LOOP TEST switch

is depressed. This relay will also disconnect the drivers and receivers
from the interface connector. LOOP TEST does not affect the TX TIMING
IN (SCT) signal (see Figure 6-4),

6.3.3 Receive Test Points

This section describes the relationship between the data at
the interface connector and the FIREBERD 1500 test points when the
V.35/306 Interface Adaptor is in use,

The RCVY DATA test point-is <.4 volts when the received data -
at the interface adaptor is a differential voltage such that the A input
is more positive than the B input {Space). The'RCV DATA test point is
>3 volts when a differential voltage at the interface consists of input
B being more positive than input A (Mark).

The signal at the RCY CLOCK test point is opposite in polarity
to the clock received at the V.35/306 Interface Adaptor. Therefore, data
received falling edge valid with respect to the Interface Adaptor will
appear rising edge valid at the RCY CLOCK and RCY DATA test points. The
action of the RCY clock invert switch occurs after the RCY CLOCK and DATA
test points, thus no inversion of the Rcv Clock will be noticed at the
RCV CLOCK test point when the RCY CLOCK INVERT switch is changed.

6.3.4 Switch and Indicator Description

RCV CLK {SCR}

The RCY CLK (SCR) switch controls the polarity of the received
clock signat (SCR) as it enters the FIREBERD 1500 from the Y.35/306 Interface

6-10
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Adaptor.

In the NORM position, the data (RD) - clock {SCR) phasing

is accepted according to the interface specifications (Figure 6-5a).
The  INVERT position allows FIREBERD to accept data and clock phasing
inverted with respect to the interface specifications {Figure 6-5b).

TX CLK (SCTE)

The TX CLK (SCTE) switch controls the polarity of the clock
used to develop the transmit clock and data functions inside the FIREBERD
-.1500.... The NORM position transmits the data-clock phasing at the interface

as stated in the interface specfffcations.

In the INVERT position the

transmit data and clock are phased inverted with respect to the speci-

fications (Figure 6-6).

NON-STANDARD TIMING

This fndicator will illuminate when either or both clock
invert switches are in the INVERT position.

£.3.5 Specifications

General:

“Balanced drivers:

Balanced Receivers;

Unbalanced Drivers
{RS-232):

Unbalanced Receivers
(RS-232):

www.valuetronics.com

Maximum speed:
Delay SCT to SD: = 60 ns
Skew SCTE to SD: 15 ns
Signal swing {Bipolar):

(Normally functions to 10 MHz)

55Y + .1 into 100 @

- Short c¢ircuit current: < 100 mA

Rise time: < 20 ns

Generator impendence: 100 Q

Load resistance: 100 &

Rise time: > 20 us

Generator impendence: < 100 @

Qutput Tevel with 7K Toad: + 10V + 2V
Short circult current: < 100 mA

Load impedence: 3 to 7K @

Maximum input voltage: + 25V
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Signal Clock-Data Phase Relationship
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FIGURE 6-5
V.35/306 RCV CLOCK-DATA PHASE RELATIONSHIP
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Signal

TX Clock Switch Position
Clock-Data Phase Relationship

TX Clock DCE Source
{SCT)

TX Clock DTE Source
oo ASCTEY

TX Data
(sD)

Normal "~ Invert

FIGURE 6-6

¥.35/306 TX CLOCK-DATA PHASE RELATIONSHIPS
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PIN CIRCUIT V.36/306 DESCRIPTION COMMENT
A BA Protective Ground internally connected to B
B8 AB Signal &Ground internaily connected to A
c CA Request to Send output
D c8 Clear to Send input .

E cC Data Set Ready input
F CF Receijved Line Signal input

Detector

S -  ¢D .t .Data-Terminal Ready- | output . .

J CE Ring Indicator open
K - e Local Test open
R RD (A) Received Data input
T RD (B) Received Data input
V SCR (A) Serial Clock Receijve input
X SCR (B} Serial Clock Receive input
p SD (A) Send Data output
S sD (B) Send Data 7 output
U SCTE (A) Serial Clock Transmit

External output
W SCTE (B) Serial Clock Transmit

“External output
Y SCT {A) Serial Clock Transmit | input

AA or & SCT (B) Serial Clock Transmit input

TABLE 6-2

V.35/306 CONNECTOR PIN ASSIGNMENTS

www.valuetronics.com
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¥.35/306 INTERFACE ADAPTOR MODULE ERRATA

A few of the V.35 Interface Modules produced have opposite
phasing between Send Data (SD) and Serial Clock Transmit {SCT) to that
shown in Figure 6-6. The phasing between SD and SCTE is as shown in
the figure. These Interface Modules meet the requirements of the CCITT
V.35 and Bell 306-type data sets. They do not meet the Bell DSU require-
ments. The TX Clock switch may be used to invert the phase relationship
or the units may be modified by TTC to correct the inversion. Consult

= PG 3 -you-have-units-that-require modi fication—¥.35 Interface Modules -
with the following serial numbers have inverted phasing: 001, 003, 005,
008, 009 - 012, 014, 017, 019, 020, 021, 023 - 027, 031, 033, 035, 033,
040, 042 - 044, 049 and 054.

6-15
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6.4 RS-449 (422-423) INTERFACE ADAPTOR MODULE OPTION 005

6.4.1 Introduction

The RS-449 INTERFACE ADAPTOR has been designed according to the
Electronic Industries Association (EIA) Standard RS-449 dated November 1877.
This interface, incorporated with the FIREBERD 1500 will act as Data Terminal
Equipment to test Data Communications Equipment employing serial data with
a synchronous clock. The interface incorporates a standard 37 pin D-type
connector on its front panel. An optiéna1 37 conductor cable with a male
connector at each end is available at additfsgéf-cdggjmwmwmmmr””'"ui7”7hwwrr'”

The RS-449 specification describes two categories of signals;
category one and category two. The specification allows category one to
be implemented with 422 or 423 drivers and receivers. The 449 MODE switch on
this Interface Module allows category one circuits to be switched between RS-422
TERM, RS-422 UNTERM and RS-423. Category two circuits are always 423 type.

The following sections will provide a complete functional, and
specification description of the RS-449 INTERFACE ADAPTOR.

6.4,2  Functional Descriptien

) The RS-449 INTERFACE ADAPTOR will convert between the 422 or 423
signals as specified, and the TTL signals used by the FIREBERD 1500. This
unit has three basic modes of operation 422 TERM, 422 UNTERM .and 423. The
423 mode drivers and receivers are designed for bipolar unbalanced signals
to operate at a maximum speed of 2 MHz. These drivers and receivers are
designed according to the RS-423A EIA specification {1978). The 422 Termin-
ated (TERM) and 422 Unterminated (UNTERM) operating modes provide drivers
and receivers that operate with high speed bipolar balanced signals. They
will operate to 10 MHz in either mode.

The 422 TERM and 422 UNTERM modes differ in that the terminate 422

mode will place 100 ohm resistors across the Receive Data (RD}, Receive
Timing (RT) and Send Timing {ST)} inputs. In the 422 unterminate mode the
data and clock receivers have a load impedence of >4K ohms. The 422 mode
offers high speed bipolar Tine drivers for the Send Data (SD), Terminal Timing
(TT), and Request to Send (RS). The Send Data (SD) driver will transmit
the serial data generated inside of FIREBERD to SD outputs of RS5-449 interface
connector. The Terminal Timing {TT) driver transmits the synchronous clock

5-16
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selected by the CLOCK SELECT switch on the front panel of the FIREBERD 1500.
The RS driver will be ON or CFF at the cennector dependent on the RTS
switch on the front panel of the FIREBERD 1500. The output Terminal Ready
(TR) is tied ON by a 422 type driver. This will appear as an ON whether-a
422 or 423 receiver is connected to this driver.
There are six high speed balanced line receivers, Send
Timing (ST), Receive Timing (RT), Receive Data {RD} and the three
signailing inputs, Clear to Send (€S}, Receiver Ready (RR} and Data
~ Mode {DM). The three receivers connected to the signalling inputs directly

drive therfront panel signalling LEDs on the FIREBERD 1500. The labels in
parenthesis on the front panel of FIREBERD 1500 are the 449 nomenclature.

" The Send Timing receiver is sent to the transmit section of FIREBERD 1500
where it may be selected for use by the CLOCK SELECT switch as an internal
clock. The synchronous Receive Data and Receive Timing inputs are sent to
the receive section of FIREBERD 1500 for error analysis.

The 423 mode drivers provide bipolar transmit Data, Clock and
RS signals. This mode outputs a serial unbalanced data signal to the SD
(A) output, a serial unbalanced clock signal to TT (A) output and a RS
bipolar signal to the RS (A) output of the 37 pin connector. The (B) leads
of each of these drivers will be grounded internally by the 423 mode switch.
The receivers in 423 mode are the same receivers used in 422 mode except
they are now used to input bipolar unbalanced signals. The Receive Timing

- (RT) will input serial clock signals at the RT input to the RS-449 connector,
The Receive Data {RD) will input serjal data signals to the RD (A) input

~and Send Timing (ST) through the ST (A} input of the connector. The {8)
inputs to each of these receivers will be floating and should be grounded
at the drivers in 423 mode. The three signalling receivers Clear to Send
{€S), Receiver Ready (RR) and Data Mode (DM} receive signals through their
respective (A) inputs CS, RR, and DM at the interface connector. The (B)
inputs will be floating and should be grounded externally.

Also fncluded in the R$S-449 Interface Adaptor is a Toop test relay
designed to cennect the Transmit Timing and Send Data outputs to the Receive
Timing and Receive Data inputs when the FIREBERD 1500 LOOP TEST switch is
depressed. This relay will also disconnect the drivers and receivers from
the interface connector. LOOP TEST does not affect the Send Timing (ST)

.input signal (Figure 6-7).

6-18
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5,4.3 Receive Test Points

This section describes the relationship between the data at
the interface connector and the FIREBERD 1500 rear panel test points
in either the 422 or 423 modes. The RCV DATA test point is < .4 volts
when the Received Data signal at the input to the interface is a Space
and > 3V when a Mark is received by the interface adaptor. The RCY CLOCK
test point is > 3 volts when the Received Timing signal at the input to
the interface is ON and <.4 volts when the Receive Timing input at the
rinterfaceradaptor 15 OFF.  Therefore, the data-clock phase relationship
appearing at the RCY CLOCK and DATA test points of the FIREBERD 1500 will
be equivalent to that detected at the input to the RS-449 Interface Adaptor.
The action of the Receive Clock invert switch occurs after the RCY CLOCK
test point, thus no inversion of the Receive Timing will be noticed at
the RCY CLOCK test point.

6.4.4 Switch and Indicator Description

RCY CLK (RT

The RCY CLK invert switch controls the polarity of the received
clock signal (RT) as it enters the FIREBERD 1500 from the 449 Interface
Adaptor. In the NORMAL position, the data-ciock phasing is accepted
according to the interface specifications {(Figure 6-8a). The INVERT
position allows FIREBERD to accept data-clock phasing inverted with respect
to the interface specifications {Figure 6-8b).

TX CLK (ST or 77)

The TX CLK switch controls the polarity of the clock used to develop
the transmit clock and data functions inside the FIREBERD 1500 for either the
422 or 423 modes of operation. The NORMAL position transmits the data-clock
phasing at the 449 interface adaptor cutputs as stated in the interface
specifications. In the INVERT position the transmit data {SD) and clock (TT)
are phased inverted with respect to the specifications (Figure 6-9).

NON-STD TIMING

This indicator will illuminate when either or both Cleck Invert
switches are in the INVERT position.

6-19
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6.3.5 Specifications _ :
General: Data Polarity: 423 - Data Mark/binary "1";
control Tead OFF; negative,

Data Space/binary "0O";
control lead ON; positive.

422 - Data Mark/binary "1";
control lead OFF; lead A
more negative than B

Data Space/binary "0y e
control lead ON; lead A
more positive than B

423 Drivers: Generator jmpedance: < 50 ohms
Short circuit current: < 150 mA
Qutput rise time: > 20 us
Signal swing: + 5V + 1 into 450 ohms

422 Drivers: Generator impedancé: < 100 ohms
Short circuit current: < 150 mA
Qutput rise time: > 20 us
Signal swing (either output): > 2.5V into 100 o
> 470V unterminated

423/422 UNTERM Receivers: Load impedance: > 4K ohms
Input threshold: + .2 volts

422 TERM Receivers: Load impedance: = 100 ohms
' Input threshold: + .2 voits

6-20
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Signal Clock-Data Phase Relationship
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RCV Timing — -1 .
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FIGURE 6-8
RS-449 RCY CLOCK~DATA PHASE RELATIONSHIP
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Signal Clock-Data Phase Refationship

Normal Invert
Send Data
S OC XX
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FIGURE 6-9
RS-449 TRANSMIT CLOCK-DATA PHASE RELATIONSHIP
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RS-443 CONNECTOR PIN ASSIGNMENTS

TABLE 6-3

PIN CIRCUIT 449 DESCRIPTION COMMENT
1 SHIELD Ground internaliy connected to
_ 20, 37, 19, 30
2 SI. Signalling rate i open
indicator
3 SPARE Spare open
5 ST {A}> cdewn Send Timing input
6 RD {A) Receive Tmirmgbate | input
7 RS (A} Reguest to Send output
8 RT (A): o Receive Timing input
.9 cs (A) Clear to Send input
10 LL Local Loopback 423 output tied QFF
11 DM (A) Data Mode input
12 TR (A) Terminal Ready 4227423 output tied ON
13 RR (A) Receiver Ready input '
14 RL Remote Loopback 423 output tied OFF
i5 IC Incoming Call open
16 SF/SR+ Select Frequency/
Signalling -Rate 423 output tied ON
Selector
17 TT (A) Terminal Timing output
i8 M Test Mode input
i9 SG Signal Ground
20 2 RC Receive Common
21 5 SPARE Spare open
22 + SD (B)wwskur Send Data output
235 ST (B)+ . feus Send Timing input
24 « RD (B) Receive Fiarimg park {1 input
25 7 RS (B) Request to Send output
26 & RT (Blxcw Receive Timing input
27 5 cs (B) Clear to Send input
28 1o IS Terminal in Servicei 423 output tied CN
29 ! SM {B) Data Mode input

www.valuetronics.com
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TABLE 6-3 (Cont'd)
RS-449 CONNECTOR PIN ASSIGNMENTS

PIN CIRCUIT 449 DESCRIPTICN COMMENT
30/ TR (B) Terminal Ready grounded
31:? ' RR (B} Receiver Ready input
32 f 58 Setect Standby 423 output tied OFF
33:7 SQ Signal Quality open
e | NS lew Signal 423 output tied OFF
3507 TT (B)  Terminal Timing =~ | output
36 ¢ S8 " Standby Indicator open
3749 5C Send Common
6-24
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6.5 WECO 303 INTERFACE ADAPTOR MGDULE(OPTIGN 004)

6.5.1  Introduction

The 303 Interface Adaptor Module meets the interface specifications
of the 303 fype Wideband Data Stations, Bell System Technical Reference
Publication 41302 (1974). This interface adaptor, incorporated with a
FIREBERD 1500 is designed to act as Data Terminal Equipment (DTE) for use
in testing Data Communications Equipment (DCE). The data is exchanged in
a serial binary format with a synchranous clock.

- A-cable is provided with each 303 Interface Module. This cable
provides the connection between the 25 pin type-D connector on the inter-
face module (Figure 6-10) and the 303 Data Station.

The following sections provide a functional, switch and specifica-
tien description for the module,

6.5.2  Functional Description

The 303 Interface Adaptor module converts between the signal Tevels
specified in the 303 Interface specification and the TTL signal levels used
in the FIREBERD 1800, '

This interface provides high-speed current-mode drivers for the
Send Data {SD), Serial Clock Transmit External (SCTE) and the Request to
Send (RS) outputs. ‘The SD and SCTE signals are transmitted according to the
303 specification. The RS output is controlled by a FIREBERD 1500 front panel
switch.

There are six high speed current mode receivers, three of which
directly drive the FIREBERD 1500 front panel DSR, CTS and RLSD LEDs. The
other receivers consist of the Serial Clock Transmit (SCT), Receive Data (RD),
and the Serial Clock Recejve {SCR). The SCT signal is sent to the transmit
section of FIREBERD where it may be seiected for use by the CLOCK SELECT
switch., The SCR and RD signals are sent to the receive section for error
analysis. An EIA RS-232 type driver is provided to held the DTR Tine in the
ON condition. _

The interface adaptor also includes a loop test relay. When the
LooP TEST switch is depressed on the FIREBERD 1500 front panel, this relay
will connect the SD and SCTE driver outputs to the RD and SCR receiver inputs..
It will also disconnect the driver and receiver signals from the interface
cennector. '

6-25
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6.5.3  Receive Test Points

This section describes the relationship between the 303
Interface Adaptor data and clock input signals and the FIREBERD 1500 Rear
Panel Test Points.

The signal level at the RCY DATA test point is > 3 volts when
the rcv data at the Interface Adaptor is a Mark, The RCY DATA test point
is < .4V when incoming data §s a Space.

The signal at the RCV CLOCK test point is not in polarity with the
clock received at-the -interface. -Whenan-OFF-state-is input-through the - -
Receive Timing lead of the interface adaptor, a signal greater than 3 volts

will be on the RCY CLOCK test point. Therefore, data received falling edge
valid at the interface connector will be rising edge valid at the RCV CLOCK

and RCY DATA test points. The action of the Clock Invert switch occurs after
the RCY CLOCK and DATA test points, thus no inversion of the rcv clock will
be noticed at the RCY CLOCK test point.

6.5.4 Switch and Indicator Description

RCV_CLK POLARITY

The RCV CLK POLARITY switch controls the polarity of the receijved
clock (SCR) inside the FIREBERD 1500. In-the MNORMAL position, FIREBERD

1500 is prepared to accept data which is falling edge (ON-OFF) valid as

specified in the Bell 303 Standard (Figure 6-1la). In the INVERT position
the FIREBERD 1500 is prepared to receive data rising edge {OFF-ON) valid-
due to the inverted received clock (ngure 6-11b).

TX CLK POLARITY

The TX CLK POLARITY switch controls the polarity of the clock
used to develop the transmit clock (SCTE) and data functions inside the
FIREBERD 1500. The NORMAL position transmits data-clock phasing as stated
in the Bell 303 specification. The INVERT position transmits the data-clock
phasing inverted to that in the 303 specification (Figure 6-12).

NON STD TIMING '

This indicator will illuminate when either or both Clock Invert
switches are in the INVERT position.

6527
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6.5.5 Specifications

General:

Drivers:

Recejvers:

www.valuetronics.com

Data polarity: Data Mark/binary 1;
control lead QFF < 5 mA

Data Space/binary 0;

control lead ON > 23 mA

Mark/OFF
Space/CHN

< & mA
= 35 ma

6-28

Open circuit voltage: = -1 volt
25 volts

OFF or Mark < 10 ma
- ON or Space > 10 ma

Maximum input voltage:
Thresholds:



Signal

Clock-Data Phase Relationship

WECO 303 RCV

www.valuetronics.com

Normal : - Invert
Received Data :::><::ii:::>xi::
(RD)
RCY Clock
{SCR)
{a,),,,,, | - (b)
FIGURE 6~11

CLOCK-DATA PHASE RELATIGNSEIP
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Signal - TX Clock Switch Description

Normal ; Invert

Transmitted Data ' ‘

TX Clock {DCE Source)
(scT)

~TX Clock (DTE Source)

FIGURE 6-12
WECO 303 TX CLOCK-DATA PHASE RELATIONSHIP
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TABLE 6-4

CONNECTOR PIN-QUT DESCRIPTION

D-Type Burndy Cable

Pinouts Pincuts . Circuit Description Comment
1 E sh Send Data output
2 H SCTE Serial Clock Transmit output

External
3 ] RS Request to Send output
4 opén
: e 'Mmhéémbéﬁféfmbéﬁéﬁegbg"M-”mm”m}ﬁp&{m(RLSD L£D)
& SCT Serial Clock Transmit input
7 cS Clear to Send input
8 open
9 F BSR Data Set Ready input
10 K RD Receive Data input
i1 SCR Serial Clock Receive input
12 open
13 open
14 ES (sD) ground
15 HS (SCTE) ground
16 DS {RS) ground
17 ' open
18 MS - DTR Data Terminal Ready tied ON
(outer conductor)
19 Js (SCT) ground
20 cs (cs) ground
21 open
22 open
23 KS {RD) ground
24 LS (SCR) ground
25 open
6-31

www.valuetronics.com



6.6 DS1 INTERFACE ADAPTOR MODULE

6.6.1  Introduction: :

The DS1 Interface Adaptor module meets the interface regquire-
ments of the Bell System 1.544 Mbps‘ChanneE Service unit specification
{Pub. 41451} and other systems with DS1 type signals. The DS1 inter-
face incerporated with the FIREBERD 1500 will act as Data Terminal

Equipment (DTE) and exchange a serial data signal used in the testing
of Data Communication Equipment (DCE)}._ The data signal is transmitted
and received through the female plugs {TX OUTPUT, RCV INPUT) or the
15 pin D-type connector on the DS1 Interface Adaptor. '

The following sections will give a functional, switch and

specification description of the DS1 Interface Adaptor.

6.6.2  Functional

The DS1 Interface Adaptor is designed to convert between the
DS signals according to the Bell System Specification and the TTL
signals required by the FIREBERD 1500. The DS1 signals are serial,
differential return to zero {RZ) with aiternate mark inversion (AMI)
coding. The transmit data is sent to the TX QUTPUT plug, and the
TX QUTPUT of the D-type connector on the DS1 front panel. Only one
of these outputs should be used at any cne time.

Timing for the transmit data signal may be developed by
selecting either the recovered receive clock signal or the external
clock signal ﬁnput through the BNC connector on the DS1 front panel..
The external (EXT) or recovered {RECOV CLK) clock signal may be selected
by the TX TIMING switch on the DSI front panel. The TX TIMING is then
input into FIREBERD 1500 with the CLOCK SELECT switch in the EXT pcsifioa.
Timing for the transmit data may also be selected from the Fy, Fg, Or

| Fc optional oscillators provided that the selected oscillator is 1.544

MHz, .

There are two types of receivers on the DBS1 interface, One

L recetver-ace erp'tS“‘ theexternaltclock 1npu1:.“f§ﬂs Tec E"i"\'f'EY‘_'i'ﬂ'C'O'Y"PUT‘B"t"e'S"'" T s

capactive coupling and an internal schmitt trigger. Thé other receiver
will accept a RZ coded, differential, AMI data signal at 1.544 MHz {+ 100 Hz).

6-32

www.valuetronics.com



This data will be input through the RCY INPUT plug or the RCV INPUT
of the D-type connector. The two receive data inputs are tied together
internally, therefore, only one should be used at a time. This data
signal is then used to develop a recovered clock signal through the
use of a phase Tock loop (PLL} circuit. The PLL is designed to lock
up.to a 1.544 MHz (+ 100 Hz) data signal with less than 19 sequential
zeros (spaces). The DS1 Interface Adaptor will accurately recover a
clock signa} from all the patterns available ¢n the 1500 except the
Pue to the RZ coding signal of the DS1 interface and the NRZ
{non return to zero) signal of the 1500 a solid Mark received by the
DS1 will cause the MARK and SPACE LEDs to light alternately. This
only affects the MARK and SPACE LEDs. |

The clock recovery circuit always proviées a receive clock
independent of the Rcv data. Therefore, with the DS1 interface
installed, the RCY CLK ACTIVITY LED will detect a received clock
signal. The RCV CLK ACTIVITY detector does not indicate that the
recovered clock is phase locked to the incoming data.

Receive Test Points |

This section describes the signals appearing at the RCY CLOCK
and RCY DATA test points on the rear panel of the FIREBERD 15G0.

The data signal received by the DS1 Interface Adaptor does
not require a synchronous clock. Therefore, the clock-data phase
relationship at the RCV CLOCK and DATA test points will always be rising
edge valid when the PLL is locked onto the received data.

6.6.3 Switch and Connector Description
TX TIMING

The clock signal selected by the TX TIMING switch on the DSI
Interface Adaptor is selected for use by FIREBERD through the EXT position
of the CLOCK SELECT switch. (Other 1.544 Mbps timing signals may be
selected by Fp, Fg, and Fp 1f available.)

In—the TX TIMING RECOV-positiony—theclock—signai—used-by
FIREBERD to generate the transmit data (SD) is the clock recovered from
the received data signal (RD). In the TX TIMING EXT position the clock
signal used by FIREBERD 1500 is the external clock signal input through
the BNC connector on the DS1 interface front panel.
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RCY_IMPED

The RCY IMPED switch selects either a 1000 ohm receiver
Toad impedence ({BRDG) 1000} or 100 ohm receiver Toad impedence {110 ohm}.

6.6.4 Specifications
General: Operating frequency: 1.544 MHz {(+ 100 Hz)
Driver: Signal swing: + 3 volts
Data Receivers: Load resistance: 1000/110 chms

EXT Clock Receiver: MWave type: sine or square; unipolar or bipolar
PLL: Center frequency: 1.544 MHz
~ Minimum puilin range: + 100 Hz
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TABLE 6-5
D-TYPE CONNECTOR PIN ASSIGNMENTS

PIN CIRCUIT DESCRIPTION COMMENT
1 A Transmit data (SD) ‘output - internally
connected to ring of
TX OUTPUT.
2 ground internally connected
. to pin 4,
3 A Recejve data (RD) input - internally
connected to ring
B} of RCV INPUT. . . . .
4 open
5 open
6 open
7 open
8 open
9 B Transmit data (SD} | output - internally
' connected to tip of
TX QUTPUT.
10 _ open
11 B Receive data (RD) input - internally
connected to tip of
RCY INPUT.
iz open
13 open
14 gpen
15 open

www.valuetronics.com
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6.7 LAB INTERFACE ADAPTOR MODULE (MODEL 40227)

6.7.1 . Introduction

The Lab Interface Adaptor Module is a versatile interface unit
which allows the FIREBERD 1500 to test a wide variety of data handling devices.
Capable of driving any load from 50 ohms to high impedances, with user-select-
able receiving impedances, the Lab Interface a¥1ows ‘the user to se}ect bipolar

or unipolar, balanced or unbalanced operattng modes.

Data is exchanged in a serial binary format with a synchronous
clock signal. All connections with the Lab Interface are made through BNC
connectors. '

The following sections will provide functional and operational
descrlpt1ons and the specifications for the Lab Interface Adaptor.

6.7.2 Functional Description

The Lab Interface Adaptor Module is designed to convert between
the TTL signals used within the_FIREBERD 1500 and the user-selected signal type.

Data generated in the FIREBERD are transmitted through the TX DATA
jack. The synéhronous traﬁsmitted clock signal is sent through the TX CLK OUT
jack. Data is returned to the FIREBERD for error analysis through the RCV DATA
jack. The synchronous returned clock is sent through the RCV CLK jack.

Timing for the transmitted data signal may be developed either by
selecting one of the FIREBERD's internal clock signals or by providing a clock

signal via the EXT TX CLK IN jack, and selecting the "EXT" setting of the CLOCK

 SELECT switch.

;
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The Lab Interface Adaptor also includes a Loop test multiplexer
designed to connect the TTL-Level transmit data and clock signals directly
to the FIREBERD TTL-Level receive data and ciock inputs when the LOOP TEST
switch s depressed. When in the loop test mode, the Lab Interface transmit
data and clock signals are unaffected. The receive data and clock signals’
terminations are not affected by the Loop test mode, aithough these signals
do not reach the FIREBERD itself.

6.7.3 Switch Operation and Control

The Lab Interface Adaptor has three switches each with four positions
affectxng the operation of the unit. By properly selecting the switch pos1t1ons,
any of up to 64 operating modes may be accommodated.

INPUT IMPEDANCE SWITCH

The INPUT IMPEDANCE switch affects the three inputs: RCV DATA,
RCY CLK, and EXT TX CLK IN. When in the "50 OQHMS" position, the switch places
a 50 ohm terminating resistor across each of the three inputs. When placed in
the "75 OHMS" position, a 75 ohm resistor terminates each of the three inputs.
The "100 OHM" position provides a 100 ohm terminating resistor, and the "8K OHMS"
position allows the fnput signals to go directly to the line receiver integrated
circuits with no other resistive termination.

MODE SWITCH

The MODE switch controls the mode of operation of all five data and clock
Jacks. Two major modes of operation are available: the Bipolar configuration
(both positive and negative with respect to ground) and the Unipolar configuration
(positive only with respect to ground). For each of these two modes, an Unbalanced
arrangement (the outer conductor tied directly to ground) or a Balanced arrangement
(the outer conductor used as a complementing driver) are selectable.
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Figure 6- 14 shows the output voltage Tevels and the signal arrangements
for each of the four selectable modes. Figure 6-15 shows the voltage levels
required by the RCy DATA, RCY CLK, and EXT TX CLK IN signal jacks for proper
operation. Note that the voltage levels required are independentiof the
terminating 1mﬁedances.

CLOCK PHASING SWITCH

- The CLOCK PHASING sw1tch controls the data and clock phase re]at10nsh1ps
for both the transmit and receive ports. For both the transmit and receive sides,
either falling-edge valid or rising-edge valid can be selected. Figure 6-16
shows the four available switch pos1t1ons and the resultant data/clock relation-
ships,

6.7.4 - Receive Test Points

This section describes the relationship between the Lab Interface
Adaptor data and clock input signals and the FIREBERD 1500 rear panel test
points.

The signal level at the RCV DATA test point is >3 volts when the
receive data at the Interface Adaptor is a mark (logic 1). ~ The RCY DATA test
paint is €0.4 volts when the receive data is a space (logic 0).

The signal at the RCV CLK test point will bear the same phase relation-
ship to the RCV DATA test point as the clock and data entering the Interface
Adaptor. E.G., if the data is rising-edge valid at the Interface Adaptor, the
data will be rising-edge valid at the rear panel test points.

6.7.5. Applications Information

- The following information is provided to aid in using the Lab Interface
Adaptor to best advantage.
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When operating at a high bit rate or when driving long cables, it
is recommended that a terminating impedance be placed at the receiving
~end, The Lab Interface line drivers are Tow impedance drivers and can
operate into any Toad down to 50 ohms. The terminating impedance will
serve to reduce ringing and cable crosstalk.

When supplying the Lab Interface with an external clock input, note
~that the external_ clock signal.must be in the same mode (e.g. Unipolar
Unbalanced) as the transmit and receive data and clock signals.

The transmit data and clock outputs aré high Tevel ( >19 dBm into
50 ohms) and caution should be used when connecting to sensitive equipment.

When operating in the UNIPOLAR UNBALANCED mode with the INPUT IMPEDANCE
switch set to "8K OHMS", the transmit and receive data and clock signals can be
directly connected to any TTL family circuits. The Lab Interface inputs and
outputs are compatible with all TTL families (e.q. Schottky TTL, LS TTL).

When operating in the UNIPOLAR BALANCED mode with the INPUT IMPEDANCE
switch set to either "8K OHMS" or “100 OHMS" and with the CLOCK PHASING switch
set to " 4", the Lab Interface should be functionally compatible with RS-422A
systems.,* ' '

When operating in the BIPOLAR UNBALANCED mode with the INPUT IMPEDANCE
switch set to either "8K QHMS" or "100 OHMS" and with the CLOCK PHASING switch
set to " ¥+ ", the Lab Interface should be functionally compatible with RS-232C,
RS-423A or Military Standard 188-114 bipolar unbalanced systems.*

When operating in the BIPOLAR BALANCED mode with the INPUT IMPEDANCE
switch set to “100 OHMS" and the CLOCK PHASING switch set to " ++", the Lab

*Note: Full compliance with the mentioned
system parameters is not guaranteed.
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Interface should be functionally compatible with Military Standard 188-114

bipolar balanced and, with a pad on the outputs, V.35 systems.*

6.7.6 Specifications

QUTPUT LEVELS:
Bipotar Balanced: - + 2.0 volts minimum di fferential voltage
- 'fiiéléwaémiﬁ%nfmum into 50 ohms)

(+17.3 dBm minimum into 75 ohms)

Bipotar Unbalanced: + 3.0 volts d.c. minimum
(+22.6 dBm minimum into 50 ohms)

(+20.8 dBm minimum into 75 ohms)

Unipolar Balanced: + 2.0 volts minimum differential voltage
(+19.0 dBm minimum into 50 ohms)

{+17.3 dBm minimum inte 75 ohms)

Unipolar Unbalanced: +2.5 volts d.c. minimum Mark {logic 1)

+0.5 volts d.c. maximum Space (logic 0)

INPUT LEVELS:
Bipolar Balanced: #0.25 volts minimum differential voltage
(+1,0 dBm 850 ohms; -0.5 dBm @75 ohms)

+12.0 volts dc maximum with respect to
FIREBERD ground.

*Note: Full compliance with the mentioned
system parameters is not guaranteed.
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Bipolar Unbalanced: +0.25 volts d.c. minimum Mark (logic 1)
-0.25 volts d.c. minimum Space (logic 0)
{+1.0 dBm ® 50 ohms; -0.5 dBm @ 75 ohms)

Unipolar Balanced: 70.25 volts minimum differential voltage
(+1.0 dBm @ 50 ohms; -0.5 dBm @ 75 ohms)
*12.0 volts d.c. maximum with respect to

FIREBERD ground ...

Unipolar Unbalanced: +1.8 volts d.c. minimum Mark (logic 1)
+1.2 volts d.c. maximum Space (logic 0)

MAXIMUM INPUT LEVELS:

The following voltage levels are not to be exceeded at any time
(differential voltage for Balanced operation, volts d.c. for
Unbalanced operation):

50 ohms *3.3 volts  {23.4 dBm)
75 ohms 14,0 volts  {23.3 dBm)

- 100 ohms 4.7 volts  (23.4 dBm)
8K ohms *15.0 volts
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SECTION 7
OPTIONS AND ACCESSORIES

7.1 INTRODUCTICON _ _

This section.contains information on some of the options and
accessories which may be used with the FIREBERD 150C. It contains infor-
mation on the PR-1500 Thermal Printer, RM-1500 Rack Mount, high stability
option for the standard clock, optional clock frequencies and the shipping
case. Information on data interface modules and the IEEE ﬁ88 Enterface are

" contained in other sections of the manual. -

7.2  PR-1500 THERMAL PRINTER (Option 008)

7.2.1 Introduction _

The PR-1500 is a guiet, non-impact, alphanumeric thermal printer.
1t is capable of printing the full ASCII character set with up to 20 char-
acters per Tine. This small portable unit may be operated on a bench top
or rack mounted along with the FIREBERD 1500 in the optional RM-1500 Rack
Mount. A cable is included with each printer which allows it to interface
directly with the FIREBERD 1500 R$S-232 Printer Interface at 24G0 baud.

7.2.2 Front Panel Components
POWER CN
Red 1ight-emitting diode i1luminates when power is app1ied.i
FEED .
2-position momentary toggle switch. Actuating either up or
down advances paper continuously at 2.9 lines/second.

L

PAPER SUPPLY INDICATOR _
Mechanical pointer which rides on paper roll showing relative

amount of paper remaining; £ indicates full rell, "E" indicates empty.
HOUSING LATCH |
Rotating "UNLOCK"™ knob % turn counter- clockwise frees mechanism

from housing and electronics. Mechanism is puiled out to replace paper roll.
This disconnects power to the mechanism and stops printing.

7-1
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7.2.3 Power Supply _

LINE CORD: 6 ft. 3-wire grounded plug.
CFUSE: 3 Amp SLO-BLO for 115 volt operation.
% Amp SLO-BLO for 230 volt operation.
. 3AG Style ,

_ SUPPLY VOLTAGE: 105 to 130 VAC or 210 to 260 VAC. The
voltage may be changed by,withérawing the front panel assembly as when
the paper roll is changedﬁand-Changing the. 2 jumpers to the appro--
priately marked position. o '

'FREQUENCY: : 47 to 440 Hz. o

- POWER CONSUMPTION: 5 Watts'1d1ing, 17 watts average durﬁhg

printing. ‘ ' '

7.2.4 Paper Loading
' HOW TO LOAD PAPER: _
1. Shut off all power to the printer.

2. Siide out the printer mechanism by first turning the front
panel thumbscrew counterc}ockwisé until it stops. Pull the thambscrew'firmly
straight out and the front panel/printer assembly will slide out all the way,
separating the printer mechanism from the housing.

3. Raise the paper loading door by pulling forward until it stops.
This automatically Tifts the thermal printhead from the paper drive roller
(see Figure 7-1). Remove any paper from a previous roll.

4. Pull the remaining paper backward out from under the printhead.

- Grasp both ends of the paper roll axle with fingertips and pull straight up
out of the printer assembly. The axle will slide past the circular axle _
retaining spring as shown in Figure 7-1.

INSERTING NEW ROLL. _

5. Siide the paper roll axle out of the used paper roll and reinsert
the axle in a new roll. Do not discard axle! The paper rall is supplied only
in boxes of twelve rolls {order Option 011). _

_ 6. Slide the new roll and the axle past the retaining spring and
insert the paper in the slot under the loading door and under the printhead
~until paper- appears at front panel slot. B8e sure the péper is threaded from
the rear and passes over the roll. Paper should be cut straight across for

' easy insertion. Only the outside paper surface is treated for printing.

7-2
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* FIGURE 7-2
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operating conditions. Printhead design is self-cleaning.
PHYSICAL-ENVIRONMENTAL-MECHANICAL ; '
Operating Temperature Range - 0° to +50°

~ Storage Temperature Range - -25°C tom+BS§CA{Papefjf;

darkens ‘above +60°C) . o S
- Altitude - e'to 10,000 feet‘(BODO meters)

Relative Humidity - 20% to 90% (no condensation) .

Acceleration (Non- operat1ng) -+ 5G, 3 .axes, 0 to- 50 Hz

Welght = #.25 pounds {with paper roi!) 1,85 kgL

7.2.8. _ Interface Connector and Cable _ .
_ The cable supplied with each printer allows it to interface directly
with the FIREBERD 1500 at 2400 baud. This cable provides strapping whéch
forces the printer to operate in a manner which is compatible with the d;m
FIREBERD 1500. A standard RS-232 cable or a cable which prov1des one-to+.
one connections between the corresponding pins on the FIREBER D_ISOG and
printer will not function properly. Use only the cable supplied by TTC ;'“ﬂ‘
or one with a schematic as shown in Figure 7-3. ' ' .

7.3 - RM-1500 RACK MOUNT

7.3.1  General Information
| The RN 1500 a11ows the -FIREBERD 1500 and the PR-1500 Thermal Printer

to be: mounted in a standard 19 1nch eqvapment rack. The assembly requires
7 inches of vertical rack space. The RM»lEOO_Rack :Mount pr0v1des a power
switch for the PR-1500- Therma1 Prlnter énd ah;AC receptac?e to. prov1ée AC
power to. both the FIRﬂBERB ISDG and PR-1500 ?hermai Printer,

WARNING

To minimize shock hazard the Rack Mount chassqs must be connected
to an electrical ground. The Rack Mount is equipped with a three-conductor
AC power cable. The power cable must either be plugged into an apprbved.
three-contact to two-contact adaptor with grounding wiréﬁ(greeﬁ) firmly
connected to an electrical ground (safety ground) at the power outiet
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7,3.2 Installation Instructions

The following sections. provide 1nstruct1ons for mount1ng the .
FIREBERD 1500 and PR-1500 Printer in the RM-1500 Rack Mount. -If the FIREBERD
1500 has a swing-around hand1e this. handIe must be removed before meunt1ng
into the Rack Mount. If the~FIREBERD- 1500 ‘does not have a hand?e proceed
directly to the assembly instructions.. If the FIREBERD 1500 does have a
handle, the user may return the FIREBERD to TTC for handle remeva1 or use
the foT?ow1ng‘hand1e removal 1nstruct1ons to remove the handle. -
FIREBERB'HANDLE REMOVAL - ~~-«':m~Tm:—~rw~'«W-«~u:wmmm~ EWTWW?WWWM
1. Disconnect the AC power cord form the FIREBERD LSQ@ 4
2. -Remove the left and right knurl nuts on each side and spr1ng
the side arms enough to remove the handle assembly. :
3. lay the instrument on its: top and remove the feet and four
Tong screws, | a '

‘ - 4. Return the insturment to ]tS “r1ght side- up“ posqt1on and.
carefuily remove the top shell.
5. Remove the hex screw and'side ratchet assembiy from each side
of unit; ' | ~ x :
6, Make sure the error mon1tor (top) PC board is in the third
slot from the top in side sTides and remount the top shell making sure it
"seats" in the- s1de expanders and front and rear panels.
. 7. “Lay the instrument on its top and reassemble the feet and four
'10ng screw&; To not overtighten the screws. o ' | '
8. ~Return the instrument to its “r1ght s1de up® pos1t10n FIREBERD
1500 is:now ready for its rack mount assembly. ——
ASSEMBLY ISNTRUCTIONS - ‘ R

1. “Install the printer as f’oﬂdws:1 —

a) - Remove printer panel and mechanism from the case"”

b) Insert the case through the rack mount paneT from the front.
Alternat1ve]y raise and lower front of printer as you insert into the opening
as to clear the screw heads “through-the opening. _

¢) Install printer bracket at rear of printer by removing the
Tast two cover screws. Attach bracket with two #2 x 1/8 long screws and
Tock washers, - '

1. 1If a printer is not to be installed in the Rdck.Mount, a blank-off pIate'
~ 1s avajlable to cover the Printer Mounting hole,

) 7-9
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d) Attach prxnter case to front panel w1th four #4 x 3/16 Iong
pan head screws and secure foot of printer Brackét to'shelf with two #4 x
3416 :lorg pan head:screws and two #4° 1ock washers. B

‘eetmi. w27 Install FIREBERD 1500 ‘ds.ufolléws: .+ - & ¢ %
SE :g):Make sure-the ‘FIREBERD 1500 does not have the handle or
side handle ratchet indtalled. The:sfdes.of the FIREBERD must be:free of
handle components in order to fit into the rack adaptor. ST

b) Place the FIREBERD 1500 on the shelf, front pane? facing

front and carefully manipulate the ‘front of the case through the opening.
Tt shouid p?otrude “through=the front-panet-about % S FACh D e
zvrt o mas Uow ) 'sLift sthe redr of tthe FIREBERD 1500 and insert the two
% hex x 3/16 1g. standoffsin the rear feet and align with two holes
in the shelf. Install two #6 x3/16 1g. screws and two 10ck washers through
the bottom of the shelf into the standoffs. s . .
~i.d)t Install thestwo . ™Z".hold-down brackets at the rear of the
insStelment dsing the ##4 hardWare‘ﬁrovﬁdéd with the rack adaptor.
‘ Conelo #0oe) = Ingtallprinter head and lock in place.

f) Plug the FIREBERD 1500 and the printer into the 115. VAC
receptacle. The printer should be plugged into the receptac?e that is
controlled by the front panel switch, : ,

. -9) - .-Fold and store excess.FIREBERD 1500 and prznter line-
cord unders the printer The bracket: 1s ‘designed for access
3.“ Connect the cab?e suppiied with the pr1nter between the 25 p1n
"D“ type ¢onnector on’ the rear: of the pr1nter to the RS 232 printer connector
on the FIREBERD 1500.. i

¥ o e e

P A e B T

o '*fﬁl The RM 1500 upjt shoqu now be ready for rack 1nsta31at10n
The unwt w113 mount 3n a rack by 1ts front pane] wathout further angTe brackets
.‘5or supports S "“ ' “_ o

1=
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7.4 ; .. HIGH STABILET! STANDARD CGLOCK OPTION w T L TS S S
The high stability.standard clock option {gption 012) provides
better frequency accuracy and stabitity for each .of therstandard internal
 frequencies: 1.2, 2.4, 4.89°9.65 192 and 56:kHz. When this option is
provided, each of the standard:internal rates will havé the following .
characteristics: . o N e I T T T TR E
A accuracyratTZSOG:'ﬁi’l-ppm ‘,;: : DLt

i stability:over Quto 4Q%C: + Swppmi. v o P I
, typical aging percyeary b rppm panys anT T en DT e T
o + These clocks may. be ‘periodically-adjusted-to w1th1n + 1 ppm This
a]ignment should only be-done by TTC~autherized: personnel. - i x. -
7.5 OPTIONAL CLOCKS 3 - R T T ST e

=+ Up to three user specified’ frequenc1es may -be prev1ded in the un1t.
These clocks are selected by the Fp.-Fgs-and Fg positions of the.CLOCK
SELECT switch. A1l of the clocks suypplied must haVQﬁthe:same.étabi1ity/

jaccuracy .specification. USSR >
e ¢ The.options are as foW]ows- vt LetwoeT g, e
Optton Number i B T T
013K 7 Oné ‘AddFE7dRaT Interndl Clock ‘Rate
. 0138 - One Additional Internal.Cloek Rate-, . -~
_JOI&A Two Additional Internal Clock Rates
" 014B © Two Additional Internal Clock Rate$
0158 ..  Three ‘Additignal Internal Clock-Rates -
0158 Three Additional Internal Clock Rates grs

Each option number ending in A provides frequenc1es whicﬁ are
accurate Yo within SG PP% over the fu11 G to SO“C operat1ng temperature
range Each ept?en ﬂumber endﬁng 1ﬂ B prOV1des frequenc1ea,wh1ch are .
accurate to within + 1 ppm at 25°C w1th + 5 ppm staba?zty frcm 0 to 40°
and 5 ppm typical aging per year. The frequency of any of the osc1]1ators
with a B in the option number may be periodically aligned to within + 1 ppm
by TTC-authorized personnel.

7.6 - SHIPPING CASE _

" The option 016 shipping case holds a FIREBERD 1500, PR-1500 Thermal
Printer, 5 Interface Modules, accessory cables and this manual. The rigid
ABS molded case has a foam padded interior with cavities to.hold the FIREBERD
1500 and its accessories. The case is rugged and water resistant, has stainless
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steel draw latches and a molded handle. Case ‘dimensions are 26%" x 19"
x 115", | |

27,7450 SGFT CARRYING: CASE ,;.x-gqnc” .
The FIREBERD 1500 soft side carry1ng case is constructed of
canvas with dense foam inserts surrnounding all sides, top.and bottom.
The dzmens1ons are 192“ wide x 9%" deep x 16 1/8" high. The case is

navy Blue; hasan :b.D. pocket on, the top -cover. The top coverjis hinged

V%énﬁﬁsetuﬁad wtﬁﬁ”Va?cvg”fastenersﬁ~~Thewc&sevﬁs~q@rﬂjﬁqvbyﬂawhanéﬁe;that,,W,”ﬁ

SUppeYts Across the. bottom-and up *beth.sidess - P

: . The carrying case hotds one-FIREBERD 1500, one Printer, gne .
manual and three interface adaptors:in addition to the assoc1ated cab1es
and'Twne-cerds “Efipty,.the tase weighs 6% 1bs.

G SO AU VA o S

3]
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SECTION 8 _
" * MAINTENANCE AND.SERVICE .

8.1 'IN CASE OF DIFFICULTY
' If the unit fa11s to operate and no front or’ rear panel indicators
113um1nate, check the fo110w3ng o A .
" AC power cord and AC- supp?y R T
AC fuse size = B T L)
*'If some indicators Tight but-"theunit: fa1151t0 operatey verify -
ERRE the fhterface Adaptor MediiTe=in ise 1S tha carrect type ‘and, propenly
inserted {turn off power before ‘insérting or removing:Intenface). -Check
fheqaﬁtérface cabie and connectiofis to thé FIREBERD 1580.. Try_subsifuting
another Interface Module if one is available. & © . T g
Follow the Self Test procedire $n Sectton:4:6.as an-aid.-to: :
localizing the problem. If the unit cannot be made to operate properly,
refer to the following sections for service information.

T

8.2 WARRANTY POLICY

A1l equipment manufactured by Telecommunications Techniques
Corporation (TTC) is warranted against defects in material and workmanship.
Defective equipment will be repaired or replaced (at our option) for a
peribd of one year after receipt at no charge,

Liabitity under this warranty extends only to the replacement.
value of the equipment. This warranty'is void: '

' 1. If equipment has been altered or repaired without specific
authorization by TTC. '
_ 2. If equ1pment is installed or operated other than in accordance

with instructions containted in TTC literature and operat1ng_manua1s

After expiration of the warranty period, equipment must be returned.
prepaid to TTC for repair. Customer will be billed for parts cost plus the
standard labor rates in effect at the time of repair. o

No other warranty is expressed or implied. TTC is not liable for
consequentia1'damages.
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8.3 - IN-WARRANTY ‘SERVICE _
Units in warranty should be returned to the factory with shipping

p%epaid."Equigmept returned for in-warranty service should. be packed and

mshipped-in acchdance with the instructions contained in Section

8.5:df ﬁhis,maﬁua}. Defective uni;s;ﬁiijlbe repaired or replaced depending

_ph severity of éefecﬁﬁ The customer. should providé a Hescwiption of his

complaint along with his name, addréss‘gnd;teﬁephane number: and the serial

nuhber(s) of the equipment returned. Normal repair=t1me is five working
-m“_m_mmnﬂdays

Upon compTet1ng repa1rs,_the Anit will be tested to app11cab1e
_specifﬁqatiqns and burned-in for at least 24 hours. If the product functions
properly following burn-in, it wiTl be returned to the customer with shipping
prepq@d. A brief desQriptign gf»the work performed and the materials used
will bﬁ.provigedrpn the “Equipmeﬁf'ﬁepair Report". -

8.4 0uT- BF~WARRANTY SERVICE _
' ' The procedure for repa1r1ng eutuof-warranty equipment is the same

JfaS:}hat used.for units still in warranty. There is, however, a minimum
'éhérgé of'$25,00_§gp1igd to each reqﬁes@-?br out-of-warranty service. The
$75,0@fmjnih@m charge guarantees the cﬁ$tomer an estimate of the repair
costs and is used as a credit against actual materials and labor costs
should the equipment be repaired. The customer is required to furnish a
purchase order prior to starting the repair work. A description of the
Tabor and materials used is provided in the Equipment Repair Report.

8.5  REPACKAGING FOR SHIPMET -

If the 1nstrument is to be shipped to TTC for repair, attach a’
tag showing owner, address,and phone number, complete instrument serial
number, and a description of the service reduested; Use the original
sh1pp1ng container and material if poss1bie -If the original container is
not ava11ab?e carefu11y pack the unit so it will not be damaged in transit.
TTC 1s_ngt rgggqnssb1e for units damaged during shipping.
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