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Instrument Serial Numbers 

Each instrument manufactured by Tektronix has a serial number on a panel inseri or tag, or stamped on the 
chassis. The first letter in the serial number designates the country of manufacture. The last five digits of the 
serial number are assigned sequentially and are unique to each instrument. Those manufactured in the 
United States have six unique digits. The country of manufacture is identified as follows: 

BO1 O000 Tektronix, Inc., Beaverion, Oregon, USA 
E200000 TeMronix United Kingdom, Ltd.. London 
J300000 Sonyflektronix, Japan 
H700000 Tektronix Holland, NV, Heerenveen, The Netherlands 

Instruments manufactured for Tektronix by external vendors outside the United States are assigned a two digit 
alpha code to identiiy the country of manufacture (e.g., JP for Japan, HK for Hong Kong, ILfor Israel, etc.). 

Tektronix. Inc., !?O. Box 500, Beaverton, OR 97077 

Printed in U.S.A. 

Copyright O Tektronix, Inc., 1993. All rights reserved. Tektronix products are covered by US. and foreign 
patents, issued and pending. The following are registered tradernarks: TEKTRONIX. TEK, TEKPROBE. and 
SCOPE-MOBILE. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



L 

WARRANTï 
Tektronix warrantsthat this product will be free from defects in materiais and workmanship for a period of one (1) yearhom the 
date of shipment. If any such product proves defective during this warranty period, Tektronix, at its option, either will repair the 
defecüve product without charge for paris and labor, or will provide a replacement in exchange for the defective product. 

In order to obtain service underthis warranty, Customer must notiiTeMronix of the defeci before the expiration of the warranty 
period and make suitable arrangements for the performance of service. Customer shall be responsible for packaging and 
shipping the defective product to the service center designated by Tektronix. with shipping charges prepaid. Tektronk shall 
pay for the return of the product to Customer if the shipment is to a location within the country in which the Tektronk semice 
center is located. Customer shall be responsible for paying al1 shipping charges, duties, taxes. and any other charges for 
products returned to any other locations. 

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or inadequate maintenance 
and care. Tektronix shall not be obligated to furnish service under this warranty a) to repair damage resuking from aitempts by 
personnel other than TeMronix representatives to install. repair or service the product: b) to repair damage resulting hom 
improper use or connection to incompatible equipment; or c) to service a product that has k e n  modified or integrated with 
other producis when the effect of such modification or integration increases the time or difficuny of servicing the product. 

THIS WARRANN IS GlVEN BY TEKTRONIX WlTH RESPECT TO THIS PRODUCT IN LIEU OF ANY OTHER 
WARRANTES, MPRESSED OR IMPLIED. TEKTRONIX AND ITS VENDORS DISClAIM ANY IMPLIED WARRANTIES OF 
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. TEKTRONIX' RESPONSIBILIN TO REPAIR OR 
REPLACE DEFECTIVE PRODUCTS IS THE SOLE AND EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR 
BREACH OF THIS WARRANTY. TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL, 
INCIDENTAL, OR CONSEQUEKTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX OR THE VENWR HAS 
ADVANCE NOTICE OF THE POSSIBILIN OF SUCH DAMAGES. 
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German Postal Information 

Certificate of the Manufacturer/lmporter 

We hereby certify that the CSA 907A Bit Error Rate Test Set and al1 factory-installed options complies with the 
RF Interference Suppression requirements of Postal Regulation Vfg. 24311991, Amended per Vfg. 4611992 

The German Postal Service was notified that the equipment is being marketed. 

The German Postal Service has the right to re-test the series and to verify that it complies. 

TEKTRONIX 

1 Bescheinigung des Herstellers/lmporteurs 
Hiermit wird bescheingt, daB derldieldas CSA 907A Bit Error Rate Test Set and al1 factory-installed options in 
Übereinstimmung mit den Bestimmungen der Amtsblaîi-Verfügung Vfg. 24311991 funkenîst6rt ist. 

Der Deutschen Bundespost wurde das lnverkehrbringen dieses Gerates angezeight und die Berechtigung zur 
überprüfung der Serie auf Einhalten der Bestimmungen eingeràumt. 

TEKTRONIX 

1 NOTICE to the userloperator: 

The German Postal Service requires that Systems assembled by the operatorluser of this instniment must 
also comply with Postal Regulation, Vfg. 24311991, Par. 2, Sect. 1. 

HlNWElS für den BenutzerlBetreiber: 

Die vom Betreiber zusammengestellte Anlage, innerhalb derer dieses Gerat eingesetzl wird. mu8 ebenfalls 
den Voraussetzungen nach Par. 2, Ziff. 1 der Vfg. 24311991, genugen. 

NOTICE to the userloperator: 

The German Postal Service requires that this equipment, when used in a test setup, may only be operated if 
the requirernents of Postal Regulation. Vfg. 24311991, Par. 2. Sect. 1.8.1 are complied with. 

HlNWElS für den BenutzerIBetreiber: 

Dieses Gerat darf in MeBaufbauten nur betrieben werden, wenn die Voraussetzungen des Par. 2, Zi. 1.8.1 
der Vfg. 24311991 eingehalten werden. 

001 -0386-00D (Updated 10-16-92 by Tektronix EMC Lab JJ) To be included in manual or in the packaging 
of the instrument when certified to Vfg. 24311991 as described in article 2 section 3 and 4 of Vfg. 243 for the 
declaration from the manufacturer. 
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CSA 907A Description 

The Tektronix CSA 907A Pattern Generator and CSA 907A Error Detector are 
bi error rate (BER) test devices for system and device evaluation in the 
frequency range of 150 kHz to 700 MHz. The C S  907A Pattern Generator 
(transmitter) and CSA 907A Error Detector (receiver) can be used together 
as a bit error rate test set, or separately with other test equipment. 

CSA 9 0 7 ~  Functional The CSA 907A Bi Error Rate Test Set consists of a Pattern Generator, ais0 

Overview known as the transmitter (TX) and an Error Detector, also known as the 
receiver (Rd, each contained in a portable package. The basic application 
of the CSA 907A is illustrated by the block diagram, Figure 1-1, showing 
how the Pattern Generator, the Device-Under-Test (DUT), and the Error 
Detector are connected to perform a measurement. The Pattern Generator 
sends data and clock signals to the DUT which performs some transmission 
function and sends the resulting data and clock signals to the Error Detector 
for error measurement. 

The Pattern Generator sends data on the rising edge of the Pattern Genera- 
tor clock, and the Error Detector samples incoming data on the falling edge 
of the clock. The Pattern Generator clock can be sourced frorn a resident 
oscillator or from an external clock source. 

L 
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CSA 907A Description 

CSA 907A Pattern Generator CSA 907A Error Detector 

Panem 
Ganeraïor 

Clock 

Pattern 
Generator 

Data 

C M  1 d 

DATA 

Active Clock Edge 

Active Clock Edge 

Error 
Detector 

Cl& 
8 - - ,  

One 
E m  I Date Bli 

Detector 
D a b  1 

Figure 1-1: Basic System Connections 

Operation with a The Error Detector first achieves synchronization and then performs the 

Continuous Clock error measurement function. Time to achieve synchronization is a function of 
the pattern length, the specific pattern involved, and the clock frequency. 
See Figure 1-2. 

If the error rate exceeds a certain level, the Error Detector ceases error 
measurement and attempts to achieve synchronization again. The error rate 
at which this occurs is operator selectable, and is called the Sync Threshold. 

Measurement - 
Figure 1-2: Error Detector Basic Behavior With Continuous Clock and Data 

d 
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CSA 907A Descrlptlon 

Burst Mode The CSA 907A clock and data stream can be started and stopped without 
L Operation loss of synchronization or error measurement function. Burst Mode opera- 

tion requires use of an external clock source to the Pattern Generator 
CLOCK E(T input which is started and stopped with full clock cycles. The 
Pattern Generator will use that clock and produce data and clock outputs for 
delivery to the DUT. The Error Detector will accept data and clock inputs that 
start and stop with full clock cycles and for which the data to clock relation- 
ship is consistent. See Figure 1-3. 

Undeiined 
Time 

Figure 1-3: Error Detector Basic Behavior W i  Burst Clock and Data 

L CSA 907A Pattern The CSA 907A Pattern Generator (Tx) is a 700 MHz pseudorandom and 

Generator programmable word pattern generator, designed for system and device 
evaluation in the frequency range of 150 kHz to 700 MHz. The integrated 

Description cryçtal locked clock source. 16-bi (1 28K with Option 3413T13R Extended 
Memory ) programmable word, 5 PRBS patterns (2" -1, n=7, 15, 17,20, 
and 23) and complementary, programmable output Data and Clock amplifi- 
ers, enable a wide range of tests to be performed on high-speed compo- 
nents and systems. 

In addition to its front-panel controls. the CSA 907A Pattern Generator 
supports both RS-232C and GPIB interfaces for remote control, allowing test 
repeatability and output of unit status and memory contents. The battery 
backed-up nonvolatile RAM provides storage of 10 word patterns (8 if Option 
3N3T13R is installed), 10 clock frequencies, and unit setup for future recall. 

Front panel outputs provide Clockl4 and Pattern Sync signals for eye-dia- 
gram and waveform analysis on an oscilloscope. 

Rear-panel inputs for External Error inject and Data lnhibit allow user-defined 
variations to the generated data streams. 

The CSA 907A Pattern Generator is provided with an adjustable carrying 
handle for easy benchtop angle adjustment. The supplied front-panel cover 
protects the unit during transit. 
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CSA 907A Descri~tion 

CSA 907A Error The CSA 907A Error Detector is a bit error rate receiver and detector, suit- 
able for system and device evaluation in the frequency range of 150 kHz to - Detector 
7Oû MHz. The five pseudorandom patterns and 1 &bit programmable word 
(128K with Option 3AJ3TI3R Extended Memory), provide a variety of built-in 
data patterns for BER evaluation. 

The CSA 907A Error Detector autoset feature allows effortless system setup 
and operation. Automatically setting the proper Input DataIClock phase 
relationship, threshold level, data pattern and polarity, the autoset feature 
allows the user to immediately perform a wide range of tests on systems 
and components, eliminating the time and frustration associated with adjust- 
ing a multiple of input parameters. 

The Error Detector provides three error rate display modes: Totalize, Win- 
dow. and Test. All three modes are calculated simultaneously, with only one 
can be displayed at a time. 

In Totalize BER mode, the Error Detector averages errors over the time of 
test. In Window BER mode, the Error Detector calculates errors over a 
programmable sliding window. In Test mode, the Error Detector calculates 
errors over a programmable length of time. 

In addition to its front-panel controls, the CSA 907A Error Detector supports 
both RS-232C and GPlB interfaces for remote control, allowing test repeat- 
ability and output of unit status and memory contents. The battery backed- 
up nonvolatile RAM provides storage of 10 word patterns (8 if Option 
3A/3T/3R is instalied), error measurements and unit setup for future recall. 

Front-panel output monitors of received Data and Clock provide convenient d 

access to the received data signal. Pattern Sync provides a trigger for wave- 
form analysis on an oscilloscope. 

Rear-panel output of RZ Errors and Error lnhibit input allow custom BER and 
support asynchronous Burst error measurements. 

The Error Detector is is provided with an adjustable carrying handle for easy 
benchtop angle adjustment. The supplied front-panel cover protects the unit 
during transit. 

d 

1-4 Gating Statîed 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Installation 

Before installing or using the CSA 907A Pattern Generator or CSA 907A 
Error Detector, read the safety information at the beginning of this rnanual. 

safety This safety information applies to al1 operators and service personnel. 

Terms in Manuals 

CAUTION staternents identify conditions or practices that could result in 
darnage to the equiprnent or other property. 

WARNlNG statements idenf i  conditions or practices that could result in 
personal injury or loss of life. 

Terms on Equipment 

CAUTION indicates a personal injury hazard not immediately accessible as 
one reads the marking, or a hazard to property including the equipment 
itself. 

DANGER indicates a personal injury hazard irnmediately accessible as one 
reads the marking. 

Symbols in Manuals 

Static Sensitive Devices 

Symbols on Equipment 

DANGER Protective ATTENTiON 
High Voitage ground (earth) Refer to 

terminal manual 

Power Source 

This product is intended to operate frorn a power source that will not apply 
more than 250 V R ~ s  between the supply conductors or between either 
supply conductor and ground. 
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Installation 

Grounding the Instrument 

The CSA 907A Pattern Generator and CSA 907A Error Detector are ./ 
grounded through their power cords. To avoid electric shock, plug the 
power cord into a properly wired receptacle where earth ground has been 
verified by a qualified service person. Do this before making connections to 
the input or output terminais of the instrument. 

Without the protective ground, al1 parts of the instrument are shock hazards. 
This includes knobs and controls that may appear to be insulators. 

Use the Proper Fuse 

Using an improper fuse can create a fire hazard. Match fuse type. voltage 
rating, and current rating. Use a 2 Amp Slo-Blo fuse for 115 VAC operation, 
or 1 Amp Time Delay for 230 VAC operation. 

Do Not Operate in Explosive Atmospheres 

The instrument provides no explosion protection from static discharges or 
arcing components. Do not operate the instrument in an atmosphere of 
explosive gases. 

Do Not Remove Covers or Panels 

To avoid personal injury, do not operate this instrument without the panels or 
covers. J 

Operating the instrument without the covers in place can cause 
overheating and harm the instrument. 

Electrical Connections 

You must attach cables to SMA-compatible connectors carefully to prevent 
damage to the cable or the instrument connector. 

Do not oveftighten SMA-compatible connectors. 

When attaching a cable to or removing a cable from an SMA-compatible 
connector, do not turn the cable, tum only the nut. Align the two connectorc 
carefully and engage the connector nut over the exposed threads on the d 
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Installation 

other connecter. Use only finger pressure to make this initial connection. 
Then use a torque wrench only to tighten the connection to the range of 
7-10Ib-in (79-112N-cm). 

Output Amplifier Power Cycle Sequence 

During unit power up and power down, the transmitter output ampliers may 
saturate to their specified positive or negative rail, (+2.8 V, or -2 V) for a 
minimum of 200 milliseconds. 

If the the device under teçt can be damaged by the +2.8 V to -2 V output, 
disconnect the DATA and CLOCK signals from the circuitry before cycling 
power. 

Electrostatic Discharge 

The CSA 907A Pattern Generator output amplifiers are of GaAs FET design, 
and are susceptible to damage from overdriven DC voltage and from elec- 
trostatic damage. Never apply reverse voltage sources to the DATA or 
CLOCK outputs. Operate the instruments only in a static-controlled environ- 
ment. 

Appiying reverse voltage sources to the transinitter outputs can 
cause damage. Static electricify is also a hazard. 

Packaging for Shipment 

If you ship the instrument, pack it in the original shipping carton and pack- 
ing material. If the original packing material is unavailable, package the 
instrument as follows: 

f3 Step 1: Obtain a corrugated cardboard shipping carton with inside 
dimensions at least 15 cm (6 in) taller, wider, and deeper than the instni- 
ment. The shipping carton must be ~0nStni~ted of cardboard with 
375 pound test strength. 

Step 2: If you are shipping the instrument to a Tektronix field office for 
repair, attacha tag to the instrument showing the instrument owner and 
address, the name of the person to contact about the instrument, the 
instrument type, and the serial number. 

Step 3: Wrap the instrument with polyethylene sheeting or equivalent 
material to protect the finish. 

Step 4: Cushion the instrument on al1 sides by tightly packing dunnage 
or urethane foam between the carton and and the instrument, allowing 
7.5 cm (3 in) on each side. 
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Installation 

Step 5: Seal the carton with shipping tape or an industrial stapler. 

d 

In~tallati~n The CSA 907A Pattern Generator and CSA 907A Error Detector are de- 
signed to be placed flat on a level surface, or angled from the surface using 
the unit's feet or rotating carrying handle. To alter the handle's orientation, 
press both handle locking buttons, rotate the handle to the desired angle, 
release the buttons; the handle will click into a locked position. Be sure the 
handle is locked before placing the unit on the work surface. 

AC Power Setup 

The AC power connector on the Pattern Generator or Error Detector rear 
panel is set at the factory to accept nominal input voltage requirements for 
the instrument's original destination. 

The correct fuse should be installed for the voltage and current rating of 
your power source. The line voltage may be for either 115 VAC or 230 VAC; 
the instrument will automatically adjust to voltages within 110% of the 
nominal voltage. To change the line fuse, remove the power cord, then use a 
slotted screwdriver or similar instrument to pull out the fuse holder Üust 
below the power cord connector; the slot is normally covered by the power 
cord) and unlatch and remove the fuse. 

Power Cord 
Connector 

Fuse Holder 

Figure 1-4: Location of Power Cord Connector and Fuse Holder on 
Rear Panel (CSA 907A Error Detector Shown) 

.-/ 
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Install correct value fuse (2 Amp Slo-Blo fuse for 115 VAC operation, or 
1 Amp Time Delay for 230 VAC operation) into holder (fuse dimensions are 
5 mm x 20 mm). Replace the fuse holder and plug in the line cord. The unit 
is now ready for power up. Use the front-panel POWER switch to turn the 
unit on and off. 

Unit Cooling Requirements 

The rear panel fan openings and top-mounted ventilation slots must be kept 
clear for proper cooling of the unit. Allow a minimum of 3 inches of rear 
panel clearance while operating the unit. 
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Tutorial 

The examples in this chapter provide a quick introduction to the CSA 907A 
Pattern Generator and the CSA 907A Error Detector. For detailed information 
about specific functions, refer to the Reference section of this manual. 

To perform these examples, you will need: 

i CSA 907A Pattern Generator 

i CSA 907A Error Detector 

i Two signal cables, preferably of equal length. 50 R SMA or 75 52 if 
Option 2A/2T/2R is installed 

If you have not purchased both the CSA 907A Pattern Generator and 
CSA 907A Error Detector, you can substitute your own pattern generator or 
error detector. 

Basic Bit Error This example demonstrates basic Bit Error Rate measurement. 

Testing 
NOTE 

In these procedures, the Pamm Generator (Tx) and Ermr Detector 
(Rx) are retumed to their default settings. The word memories will 
be reset. If you have entered word patterns that you do not want to 
lose, use a GPlB or RS-232-C controller to save them before begin- 
ning these procedures. 

Seiiing up the Instruments 

Step 1: Connecta 50 0 SMA cable from the pattern generator CLOCK 
output to the error detector CLOCK input. 

Step 2: Connecta 50 fl SMA cable from the pattern generator DATA 
output to the error detector DATA input. 

Step 3: Reset both the Pattern Generator and the Error Detector to their 
factory default setting: Depress the CLEAR key in the PAWERN section. 
the MSB (1) key, and the VlEW ANGLE key, and hold down al1 three 
keys while cycling the power. A master power switch is located on the 
rear panel of the instwment. 

The message Default Settings should appear briefly on the display of each 
unit, followed by the CSA 907A logo, before the functional display appears. 

L 
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Tutorial 

Setting the CSA 907A Output Amplitude and Offset 

You will need to set the output amplitude and baseline offset of the .J 
CSA 907A's clock and data outputs. In the next few steps, you will set the 
pattern generator's CLOCK output amplitude to 2 V and its baseline offset to 
-1 v. 

Step 4: Press the CLOCK button in the pattern generator's OUTPUT 
section to select the clock sianal. The CLOCK LED should light to show 
that it is selected. If not, presç the CLOCK button again. 

CUCK DATA 
AMPUNDE 

BASEUNE 

i 0 

Figure 2-1: The Pattern Generator OUTPUT Section 

While the CLOCK signal is selected, its amplitude and offset appear in the 
d 

right corners of the display and the AMPLITUDE and BASELINE OFFSET 
upldown keys in the OUTPUT section apply to the CLOCK signal. 

1 FREQ 9 ERR 1E-7 
IDI- 

-1 .qov 1- 

Figure 2-2: Output Readouts on the Pattern Generator Dlsplay 

Step 5: Use the AMPLITUDE keys to set the clock amplitude to 2 volts. 

Step 6: Use the BASELINE OFFSET keys to set the clock signal's 
baseline offset to -1 volt. 

You set the pattern generator's DATA output amplitude and offset in the 
same way: 

-/' 
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Tutorial 

Step 7: Press the DATA bunon in the pattern generator's OUTPUT 
section to select the data signal. (The DATA LED should light to show 
that it is selected.) 

With the DATA signal selected, its amplitude and offset in the right corners 
of the display and the AMPLITUDE and BASELINE OFFSET upldown keys 
in the OUTPUT section apply to it. 

Step 8: Use the AMPLITUDE keys to set the data amplitude to 2 volts. 

Step 9: Use the BASELINE OFFSET keys to set the data signal's 
baseline offset to -1 volt. 

Selecting the Pattern Type 

The CSA 907A Pattern Generator can transmit PRBS (pseudorandom binary 
sequence) or word patterns. For this example, you will want to use PRBS 
patterns. 

Figure 2-3: The Pattern Generator PATTERN Section 

Step 10: Select PRBS mode in the pattern generator PATTERN sec- 
tion. The PRBS LED should light. 

Initial Setup of the CSA 907A Error Detector 

Step 11: Verify that the following are set on the CSA 907A Error Detec- 
tor: 

AUTOSET is on. (The AUTOSET LED should be on.) 

Termination is set to GND. (The LCD should display GND when the 
TERM button is pressed.) 

The reference data input is off. (The LED in the UCT key, above the REF 
DATA INPUT, is off.) 

The Error Detector is in Single-Ended Mode (the LED in the DlFF button 
should be off.) 
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Using Autoset on the CSA 907A Error Detector 

Next, you will set the CSA 907A Error Detector's pararneters. The autoset J 

feature makes this a one-step procedure: 

Step 12: Select AUTOSET in the Error Detector's SYNC section. When 
autoset is on, the LED in the AUTOSET button will be lighted. The Error 
Detector will select its code, input level, polarity, and phase delay based 
on the input signal. 

AUTO rr D 
Figure 2-4: The Error Detector SYNC Section 

Clearing the Error Display and History to Begin Testing 

Once the Error Detector synchronizes on the input signal, the LOCK LED in d 

the SYNC section will light. You should clear the error nurneric display at this 
point. 

Step 13: To clear the display, press the START/STOP key in the Error 
Detector ERROR DETECTION section. 

4 ERROR DETECTION - 

Figure 2-5: The Error Detector ERROR DETECTION Section 
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You should also clear the four ERROR HISTORY LEDs, which show loss of 
synchronization, bit error, phase error, and power loss. 

ERROR HISTORY 
n SYNC WSS 1 

Figure 2-6: The Error Detector ERROR HISTORY Section 

Step 14: To clear the ERROR HISTORY LEDs, press the CLEAR key in 
the Error Detector ERROR HISTORY section. 

You are now making basic Bit Error Rate tests on your SMA cable. Do not 
modi i  this setup before proceeding to the next example. 

Advanced Pattern This example assumes you have already set up your CSA 907A Pattern 
Generator and your Error Detector as described in the first example, Basic Generator Example Bit Error Rate Testing. In thiç example, you will rnodify the pattern genera- 
tor's output pararneters. Because the Error Detector is in autoset mode, it 

L will automatically adjust to the changes. 

Modifying the Frequency of the Test 

The Pattern Generator clock frequency controls are grouped in the front- 
panel CLOCK section. See Figure 2-7. 
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Figure 2-7: The Pattern Generator CLOCK Section 

O Step 1: Press the FREQUENCY key in the CLOCK section. (The FRE- 
QUENCY LED should light.) 

0 Step 2: Use the upldown keys in the CLOCK section to change the 
frequency. The selected frequency is displayed in the upper left corner 4 

of the Pattern Generator display. 

Use the STEP key to select the digit to be affected. 

Figure 2-8: Clock Frequency Readout on the Pattern Generator Display 

-m - <UIUT 

FW-CY .O00 PN 23 2.05V 
ERR 1E-7 

- 
ii*r un 

-1 .oov - 
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Modifying the Data Pattern 

In the previous example, you selected a PRBS pattern.The CSA 907A Pat- 
tern Generator supports five Pseudo-Random Binary Sequence patterns: 
27-1, 2'5-1, Zi7-1, 2"-1, and 223-1. 

Step 3: Use the upldown keys in the Pattern Generator PAlTERN 
section to change the PRBS pattern. The selected pattern appears on 
the display under the label PATTERN. 

lnjecting Errors into the Data Stream 

You can injecta single error into the Pattern Generator's data Stream by 
pressing the SINGLE key in the ERROR INJECT section. or you can inject 
errors at a specified rate using the RATE key. 

-1 ERROR INJECT 1 
ERROR IlKlECJ LED 

Figure 2-9: The Pattern Generator ERROR INJECT Section 

The error inject rate selections are IO-", where n is 7,6,5,4,or 3. Pressing 
RATE cycles through these options. 

Step 4: Press the RATE key repeatedly to select an error injection rate. 
The error injection rate is shown in the lower center of the display, over 
the label ERROR RATE. 

The ERROR INJECT LED will light to show that bit errors are being gener- 
ated internally at a specified rate. 

When an error injection rate is selected, the SINGLE key acts as an off 
switch for error injection. 

Step 5: Press SINGLE to shut off error injection. 

L 
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Advanced Error This example assumes you have already set up your CSA 907A Error Detec- 

Detector Example tor and your Pattern Generator as described in the first example, Basic Bit d 
Error Rate Testing. In this example, you will modih, the Error Detector error 
display and change its parameters in manual mode. 

Clearing the Error Display and History 

Step 1: Press the STARTISTOP key in the Error Detector ERROR 
DETECTION section to clear the error rate display. 

Step 2: Press the CLEAR key in the ERROR HISTORY section to clear 
the error history LEDs. 

Selecting the Error Rate Display Mode 

The CSA 907A Error Detector has three error rate display modes: Totalize, 
Window, and Test. 

In Totalize BER mode, the Error Detector averages errors over the time of 
test, starting at power-up or when the START/STOP key is pressed. Totalize 
BER results are preceded by the ça (infinity) syrnbol on the display. 

In Window BER mode, the Error Detector calculates errors over a program- 
mable sliding window, controlled by the WINDOW menu. Window BER 
results have no symbol preceding the displayed rate. 

In Test mode, the Error Detector calculates errors over a programmable , 
length of time, controlled by the TEST menu. 

Although al1 three modes are calculated sirnultaneously, only one can be 
displayed at a time. The DISPLAY SELECT key determines the type of error 
rate display. 

Step 3: Press the DISPLAY SELECT key repetitively to select among 
Totalize, Window, and Test modes. Leave the Error Detector in Totalize 
mode (with the symbol preceding the error rate on the display). 

Setting the Error Detector Parameters in Manual Mode 

Up to this point, the Error Detector has been in autoset mode. To change 
the input pararneters of the error detector manually, you must disable auto- 
set. This example illustrates some basic ideas; refer to the section on syn- 
chronization mode for more details. 

Step 4: Press the AUTDSET key, in the SYNC section, to disable auto- 
set. the AUTOSET LED should turn off. and the PUBS LED should turn 
on. 
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Tutorial 

Step 5: Select one of the five Pattern Generator PRBS patterns by 
pressing the PUBS key in the PATTERN section. Each time you press 
the PUBS upldown keys. the pattern set will change, as shown on the 
display. The Error Detector PN will not change to follow the Pattern 
Generator, SYNC will be lost, and error will be detected. (In autoset 
mode, the Error Detector automatically selects the pattern based on the 
input signal.) 

Step 6: Manually select the Error Detector PRBS pattern to match that 
the Pattern Generator. The SYNC lock light will illuminate. The Error 
Detector Delay and Threshold controls must also be manually set when 
AUTOSET is disabled. 

L 
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Use function keys F1 through 
F4 to dlsplay hinction menus. 

See page 3-41. 

Use the ERROR INJECT 
Pressing PANEL section 10 Inject errors h the 

LOCK dlurbles 811 data Stream. See page 3-21. 
other fronl-panel 

keys. PressPANEL 
LOCK again to 

re-enable the 
fmnt-panel keys. 

parameters. See 
the Programmers 

manual. 
L d 

m e  POWER swnch 
turns the C M  907A 

on or STBX 

The CLOCK section contmls the These connectors provide 
irequency of the clock signal. You al1 paiiern generator 
can also use an external signal as ouiputs. See page 3-6. 

the clock. See page 3-9. 

Use the PAlTERN 
seciion 10 set the 

ouipui dala pailern. 
See page 3-9. 

The data paiiern (PRBS or 
The Interna1 clock word byte) b shown hem. For 

frequancy or external clock wordpailerns, the word length The amplitude of the selected 
indlcator 1s shown hem. or address is also shown. signal (cfffik or data) 1s shown 

See page 3-9. See page 3-9. hem. See page 3-5. 

Use the OUTPUT section 
10 change the amplitude 

or &et of any of the 
ouipuis. See page 3-5. 

FREWEYCI OIHI) m n  m 

706.0 PN 2'3 2.60V 
FRËQ 9 ERR ,1E-7 

€ mon -TE 

-1 .o,ov -- 
The memory locatlon (for The error in/ection rate Is The basellne onset of the selected 

frequency or word palterfl) shown here. S e  signal (clock or data) is shown 
is shown here. See page 3-21. here. See page 3-5. 

page 3-9. 
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CSA 907A Pattern Generator 
Front and Rear Panels 

The Data lnhlbli output AUach an error signal Io the The RS.232-C seflal poIi The GPlW parallei poR may be 
provides an erynchronour Errorlnlect input connector may be used to connect to used Io connect to a Controiler 
data lnhibli sianal to aate for external error inlecilon. a controller (temhal). See (temhal). Sec the Programmen 

on  the data stréam. See page 3-22 the Programmers manual. manual. 
I I I 

hwer  cord connector, mah 
pomr swlich. and fuse 
holder. See page 1-8. 
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PresdW PANEL Use the VIEW ANGLE The display show Use ~unction keys F1 ERROR HISTORV 
mCK disables al1 key to change the angle the e m r  deteetor's thmugh F4 t0 dlsplay summarlzes the errors 
0 t h ~  front-wnel 01 the LCD dlsplay. seiüngs. See functton menus. See detected. see page 3-30. - 

keyk Press PANEL below. page 341. 
LOCK aiialn to I , 

The INPüTsecUon has Input Conneci ywr  data, clock, 
connectors for clock, data, and and p l i e m  sync slgnals to 
reference data slgnals, and has the MONITOR OUTPUT 
controis for Input paremeten. sectlon. See page 3-33. 

See page 3-1. 

/ 
The POWER swltch turns 

the C S  907A on or 
places ln STBV mode. 

The recelved clock 
frequency k shown here. The bn error rate 1s shown 

See page 3-1. hem. See page 3-23. 

I I 

The total error count fwhlch 

Use the PATTERN 
sectlon to set the 
input data panern. 

~ e e  page 3-9. 

may be totalhed or baied on a 
BER test or wlndow perlod) Ir -J 
shown hem. See page 3-23. 

Use the ERROR DETECTION 
section to control the error rate 

dlsplay and synchronhation 
mode. See page 3-23. 

J 
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The clockldata phase delay Word Address (Option 
is shown here. The Input 3Al3T13R only) or PRBS 1s 
termlnation voltage (+3Y shown here. 
FLT, GND, or -2 V) 1s also 

The data threshold 
IS shown here. See 

page 3-1. 

shown hem. See page 3-1. 
Word Patiern (Option S/3T/3R 

only) 1s shown here. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



CSA 907A Error Detector 
Front and Rear Panels 

The Printer pair 1s a 25-pln, 
D-male connector which may be The GPlB parallel port may be 

use the asynchronous Ermr used to connect an used to connect to a contmller 
lnhlbit input to gaie oïl Epson-compatible printer to the (terminai). See the Programme1 

errors detected. Error Detecior. See page 3-35. manual. 

\ This BNC connector The RS-2324 serial port 
pmvides access to the may be used to connect 

Error Output stream to a controller (terminal). 
\ detected by the Ermr 1 See the Programmer 1 

Power cord 
connector, maln 
power switch, and 
luse holder. See 
page 1-8. 

L 
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Error Detector Inputs 

The INPUT section of the CSA 907A Error Detector front panel has input 
connectors for clock. data, and reference data signals. and controls for input 
Daratneters (input termination. threshold, logic polarity and datalclock phase 
delay) for the data, clock, and reference data signals. It may be helpful to 
refer to the Error Detector Block Diagram (please refer to Appendix E) while 
reading this section. 

Figure 3-1: The Error Detector INPUT Section 

input Connectors The five input connectors in the Error Detector INPUT section accept data, 
clock, and reference data input. 

The DATA SMA connectors are the inputs for the data to the receiver for 
bit error analysis. Data can be selected for operation in differential or 
single-ended mode, and the termination it provides may be selected 
from a variety of conditions (see the description of Data Controls). When 
in single-ended mode and terminated with 50 Cl to ground, the Data 
input is used, the threshold can be set from -2 V to +4.0 V (selectable 
in 50 mV steps), and the input level can be from -2.0 V to +6.0 V 
peak-to-peak. In automatic threshold mode, the Error Detector will 
display the message NO DATA when it does not detect an input signal. 
The threshold has no function when Differential Mode is selected. 
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Error Detector Inputs 

i The CLOCK SMA connectors are the inputs to the receiver clock circuit. 
The Data lnput is sampied on the falling edge of the input clock for bit 
error analysis. The dock can be selected for operation in differential or d 

single-ended mode, and the termination it provides can be selected 
from a variety of conditions (see the description of Clock Controis). 
When in single-ended mode and terminated with 50 Cl to ground, the 
CLOCK input is used, the threshold can be set from -2.0 V to +4.0 V 
(selectable in 50 mV steps), and the input level can be from -2.0 V to 
+6.0 V peak-to-peak. In automatic threshold mode, the Error Detector 
will display the message NO CLOCK when it does not detect an input 
signal. The threshold has no function when Differential Mode is seiected. 

NOTE 

Proper operation of the Error Detector depends on the CLOCK duty 
cycle being 50%. The CLOCK threshold sening can significantly 
affect the duty cycle as seen by the decision circuit and therefore 
requires care in selection of a value. The duiy cycle shown on the 
MONITOR CLOCK output reflects the outcome of the CLOCK 
decision circuit and can be viewed on an oscilloscope for verifica- 
tion. 

i The REF DATA INPUT SMA connector is the input for reference data to 
the receiver for bit error analysis. When the Error Detector is in reference 
data mode, it performs a bit-by-bit comparison of the data patterns at 
the DATA and REF DATA INPUTconnectors, and measures the bit error 
rate between them. The reference data input threshold may be from 
-2.0 V to +4.0 V (selectable in 50 mV steps), and the input level may be 
from 500 mV to 6.0 V peak-to-peak. 

To select reference data mode, press the EXT key, directly above the 
REF DATA INPUT connector. The UCT LED will light to show that refer- 
ence data mode is selected. Pressing EXT again returns to normal data 
mode. 

Input Controls NOTE 

The Delay, Invert, and Threshold controls are adjusted by the 
AUTOSET algorithm. You may wish to disable AUTOSET before 
making manual adjustments via the input controls. 

The controls in the INPUT section are assigned to the DATA inputs, the 
CLOCK inputs, or the REF DATA input by the state of the F2 and F3 keys in 
the PATTERN section, as shown in Table 3-1. 

d 
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Error Detector Inputs 

Table 3-1: lnput Control Assignments 

F2 (Clock) F3 (REF DATA) INPUT Controls 
LED Status LED Status Assigned To 

Off Off DATA 

On off CLOCK 

Off On REF DATA 

On On Not Allowed 

To adjust delay for DATA or REF DATA, with respect to CLOCK: 

1. Specify the input to be affected by assigning the INPUT controls as 
described in Table 3-1. 

2. Press DELAY to assign the upldown keys to that function; the DELAY 
LED should light. 

3. Press the upldown keys to set the delay value; the acceptable range is 
0.0 ns to 4.0 ns. The delay value appears in the lower left corner of the 
display. 

i Single-ended Clock or Data lnput is indicated by the LED in the DlFF 
button. Single-ended operation is enabled when the LED in the DlFF 
button is off. 

i Diierential Clock or Data lnput is indicated by the LED in the DlFF 
button. Differential operation is enabled when the LED in the DlFF button 
is on. 

i REF DATA is always single-ended. When the F3 LED is illuminated, the 
DlFF LED applies to DATA. 

i You can toggle between single-ended and diiferential input by pressing 
the DlFF button. 

To adjust the DATA, CLOCK, or REF DATA INPUT threshold voltage: 

1. Speciiy the input to be affected by assigning the INPUT controls as 
described in Table 3-1. 

2. Confirm single-ended operation by verifying that the DlFF LED is off. 

3. Assign the upldown keys to the threshold function by pressing 
THRESH. The THRESH LED should light. 

4. Set the threshold by pressing the upldown keys; the threshold setting 
appears on the lower right corner of the display. The range is affected by 
the termination; the step size is 50 mV. 

To set the DATA. CLOCK, or REF DATA INPUT termination: 

1. Speciiy the input to be affected by assigning the INPUT controls as 
described in Table 3-1. 
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Error Detector Inputs 

2. Assign the upldown keys to the terrnination function by pressing TERM. 
The TERM LED should light and the terrnination effect will appear on the 
display. d 

3. Select the terrnination using the upldown keys. Senings are shown in 
Table 3-2. 

Table 3-2: input Termination Settings 

Displayed Setting Description 

GND 50 0 to gmund 

-2 v 5 o n t 0 - 2 v  

+3 v 5 0 n t 0 + 3 v  

FLT 50 0 to 0.01 pF to ground 

i Select DATA polarity by pressing DATA INVERT. The DATA INVERT LED 
lights when the polarity is inverted and the LED is off when the polarity is 
unaltered. 

NOTE 

The FLT termination provides a means of terrninating to a floating 
mference. When driving the inputs differentially. the voltage level of 
the reference becornes the rnidpoint of the input swing, and there d 

is no DC load on the driver. This application allows operation at al1 
frequencies the Error Detector can handle. 

The FLT termination can also be used on single-ended inputs, but 
the input irnpedance becornes a function of frequency due to the 
RC neîwork that comprises the input. The msult is that the lower 
limit on useful frequency of the input becornes 10 MHz. This fre- 
quency can be reached on the DATA input when clock rates ap- 
proach 20 MHz, or when data contains long strings of high or low 
levels. 
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Pattern Generator Outputs 

The OUTPUT section of the CSA 907A Pattern Generator front panel con- 
trols the amplitude and offset of the clock and data outputs. Press the DATA 
key to select the data signal, or the CLOCK key to select the clock signal. 
The LED for the selected output signal will always be lighted. It may be 
helpful to refer to the Pattern Generator block diagram (please refer to 
Appendix E) while reading this section. 

CLOCK DATA BISEUNE 
AMPUNDE o m m  

Figure 3-2: The Pattern Generator OUTPUT Section 

The AMPLITUDE upldown keys adjust the amplitude of the selected output 
signal by 50 mV increments. See Figure 3-3. The output amplitude is shown 
in the upper right corner of the display. 

The BASELINE OFFSET upldown keys adjust the baseline offset of the 
selected output signal by 50 mV increments. See Figure 3-3. The output 
baseline offset is displayed in the lower right corner of the display. 

Press the INVERT DATA key to invert the output data signal. Whenever the 
data output is inverted, the INVERT DATA LED will light. 

Amplitude 

Baseline Offset - 
Figure 3-3: Baseline Offset and Amplitude 
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Pattern Generator Outputs 

Ampliiude 
I 

Figure 3-4: Output Readouts on the Pattern Generator Display 

Note that the amplitude and offset readouts on the display always apply to 
the selected output signal (clock or data). See Figure 3-4. 

Pattern Generator The Pattern Generator output connectors are grouped along the bottom 
edge of the front panel. These connectors provide data, clock. and pattern Output synchronization signais. See Figure 3-5. 

DATA and l%i%i 
ouiputr 

CLOCKI4 Ouipuis cLocK,-snd 

Figure 55: Pattern Generator Output Connectors 

The following restrictions apply to the CLOCK, m, DATA.and üKi& 
output connectors: 

rn The output amplifiers will drive a 50 f2 load (terminated to ground) to 2 V 
peak-to-peak maximum. The maximum pulse top is +2.8 VDC. If the 
baseline is raised above O V, the maximum possible amplitude is re- 
duced respectively. 

8 If left unterminated (termination resistance greater than 2 kn), the output 
amplifiers will drive an unterminated load to 4 VDC peak-to-peak maxi- 
mum. The maximum pulse top is +5.6 VDC. If the baseline is raised 
above O V, the maximum possible amplitude is reduced respectively. 

8 The offset is displayed and calibrated as specified into a 50 C l  to GND 
load. ~erminatinb the signal to other voltages will introduce a DC shift in 

J 
offset. 

- 
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Pattern Generator Outputs 

The equivalent circuit rnodel for the DATA and CLOCK outputs is shown in 
Figure 3-6. 

Voch = Oui high voiiage into an open circuit 
1 l 

( ï5  R wlth OpUon ZAI2T12RJ (75 R wlth Option ZAl2T12RJ 

Vh (logic hlgh) DATA 
or CLOCK Ouipui 

Negatlve Supply 

Figure 3-6: Mode1 for Pattern Generator CLOCK and DATA Driver 

The relationship between display values and load termination is shown in 
Table 3-3. 

Table 3-3: Effect of Load Termination on Baseline Offset 
and Output Amplitude 

Load Termination Actual Baseline Offset Actual Amplitude 

50 !3 to around As dis~laved As dis~laved 
-- 

50nto + 3 ~  D~splayed value + 1.5 V As displayed 
- ~p-~ ~~~-~ 

50n to -2v  Displayed value - 1 .O V As displayed 

FLT (As displayed X 2) + As displayed 
(displayed Arnplitudel2) 

Open Circuit As displayed 2 X displayed value 

Data Outputs 

The DATA and rn SMA connectors provide difierential data outputs for 
connection to an error detector such as the CSA 907A Error Detector. 

i DATA provides true NRZ-L data. The source impedance of this output is 
50 n. 

i bATA provides inverted NRZ-L data. The source impedance of this 
output is 50 0 
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Patiern Generator Outputs 

Clock Outputs 

The CLOCK, CDXX, and CLOCW4 SMA connectors provide the clock J 

signa! for connection to an error detector or other device. 

i CLOCK provides a True Clock signal. The source impedance of this 
output is 50 fi 

i F[lOiTR provides an lnverted Clock output. The source impedance of 
this output is 50 

i CLOCW4 provides a system clockI4 signal suitable for oscilloscope 
trigger for analysis of output data eye diagrams. The CLOCKl4 signal is 
DC coupled. The output level is 500 mV peak-to-peak ( I250 mV) into 
50 C2 to ground. 

Pattern Synchronization Output 

The PATTERN SYNC SMA connector provides a signal suitable for oscillo- 
scope trigger, occurring once per pattern trame. The PATTERN SYNC signal 
is DC coupled. The output level is 500 mV peak-to-peak (1250 mV around 
ground) into 50 fl load to ground. 

d 
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Pattern Generator 
Clock Controls 

You can adjust the frequency of the CSA 907A Pattern Generator clock 
output using the CLOCK section of the front panel. This section also in- 
cludes an input connector for an external clock source. 

Frequency Controls The CLOCK section on the Pattern Generator front panel controls, see 
Figure 3-7, the programmable clock source, selectç between the internal 
and external clock input, and accesses the clock memory. 

CLOCK- 

Figure 3-7: The Pattern Generator CLOCK Section 

Selecting FREQUENCY, RECALL or SAVE assigns the CLOCK upldown 
keys to the selected function. The STEP key directly modifies the step size 
for frequency adjustment. 

FREQUENCY selects the frequency mode. In this mode the Pattern 
Generator internal clock frequency is modified by changing the desired 
digit with the CLOCK upldown keys. The current operating frequency is 
displayed on the upper left row of the display, as shown in Figure 3-8. 

When FREQUENCY is selected, the FREQUENCY LED lights to show 
that the unit's frequency can be modified by the CLOCK upldown keys. 

- 
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Pattern Generator Clock Controls 

STEP selects the digit to moddy with the upldown keys in FREQUENCY 
mode. The digit is marked with an underscore on the display. The 
underscore (and step size) moves one digit to the right each time you 4 

press STEF! When the desired step size is selected, press the CLOCK 
upldown keys to adjust the frequency. 

i RECALL selects clock mernory mode. Ten prograrnrned dock frequen- 
cies can be stored and recalled. The selected dock rnemory location is 
displayed in the lower left corner of the display. Use the CLOCK upl 
down keys to select the memory location (O to 9). The frequency stored 
in memory is output immediately upon selection. 

When RECALL is selected. the RECALL LED lights to show that the 
CLOCK upldown keys may be used to select a stored frequency. 

SAVE selects clock save mode. Use the CLOCK upldown keys to select 
the rnemory location (O to 9), and press SAVE a second time to store 
the currently programmed dock frequency in that memory location. 
Pressing any other key will escape from clock save mode. The selected 
clock mernory location is displayed in the lower left corner of the display. 

When SAVE is selected, the SAVE LED lights to show that the CLOCK 
up/down keys are assigned to memory location. 

MT selects between the internal clock and an external clock signal 
applied at the CLOCK INPUT connector. While UCT mode is selected. 
the other CLOCK keys are locked out. Press UCT to return the Pattern 
Generator to internal clock mode. 

When U(T (external clock mode) is selected, the EXT LED lights and the -/ 
display shows EXT CLK in the frequency field. 

The dock INPUT SMA connector is used to operate the CSA 907A 
Pattern Generator using an external clock source. The input frequency 
must be in the range of 150 kHz to 700 MHz. It may start and stop so 
long as the beginning and ending consists of full clock cycles. The input 
voltage is dependent on the input termination which has been selected 
from the two possibilities: 50 to ground or 50 C l  to -2 V. See 
Table 3-4. 

Table 3-4: MT CLK IN Termination Dependencies 
- 

Termination Input Range Switchlng Amplitude Range 
Threshold 

50 n to ground -2 to +2 V Ground 5 0  rnV 500 mV to 2 V peak- 
to-peak centered on 
Ground 

5 0 n t o - 2 v  - 2 t o + 2 ~  -1.31 v +50 mv 500 m~ to 2 v peak- 
to-peak centered on 
Ground 

d 
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Pattern Generator Clock Controls 

The terrnination for the EXT CLK Input is selected as follows: 

1. Press F I  to enter the menu systern. 

2. Press F I  (More). The display should show F2 to be CLOCK. 

3. Press F2 (CLOCK). 

4. Use the UpIDown keys in the PATTERN section to select between -2 V 
and GND. 

5. Press F4 to set. 

6. Press F1 to exit the menu system. 

-w ,.- - 
 tep Sire Undencore 7 0.0 PN 23 3 E Q O  ERR 1E-7 

2.00v - 
-mm 

-1 .oov - 
Selected Memoiy 

Location 

Figure 3-8: Clock Frequency Readouts on the Pattern Generator 
Display 

Amplitude and Offset The OUTPUT section of the CSA 907A Pattern Generator front panel con- 

Controls trols the amplitude and offset of the clock output. Press the CLOCK key to 
select the clock sional. The CLOCK LED will liqht to show that the clock 
output is selectedr 

CLOCK DATA 
M P U N D E  

Figure 3-9: The Pattern Generator OUTPUT Section 

The AMPLITUDE upldown keys adjust the amplitude by 50 mV increments. 
The output amplitude is shown in the upper right corner of the display. 
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Paiiern Generator Clock Controls 

The BASELINE OFFSET upldown keys adjust the output baseline offset by 
50 mV increments. The output baseline offset is displayed in the lower right 
corner of the display. d 

Note that the amplitude and offset readouts on the display apply to the clock 
only when CLOCK is selected in the OUTPUT section. 

Basellne Offset 

-- m m  OYT*n 

Figure 3-10: Clock Output Readouts on the Pattern Generator Display 

700.0 PN 23 2.00V 
FREQ 9 ERR 1E-7 

Clock Outputs The CLOCK, -, and CLOCW4 SMA connectors provide the clock 
signal for connection to an error detector or other device. 

- 

m CLOCK provides a True Clock signal. The source impedance of this 
output is 50 Ci '- 

CUCK provides an lnverted Clock output. The source impedance of 
this output is 50 0. 

CLOCW4 provides a system clockl4 signal suitable for oscilloscope 
trigger for analysis of output data eye diagrams in cases where the 
trigger system of the oscilloscope has inadequate bandwidth to use 
CLOCK. Clock/4 voltages are fixed. 

-.A" 

Figure 3-1 1: Pattern Generator Output Connectors 

-1 .oov 
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Setting the Data Pattern 

The data pattern controls on the CSA 907A Pattern Generator and the 
CSA 907A Error Detector are identical. 

The front-panel PATTERN section controls the interna1 pattern generator, 
selects between PRBS (pseudo-random binary sequence) and program- 
mable word pattern, programs pattern and word length, and accesses the 
word memory. 

Figure 3-12: The PATfERN Section 

PRBS Patterns The CSA 907~'sup~orts five ~seudo-  an dom Binary Sequence patterns: 
27-1, 215-1, 2"-1, 220-1, and P3-l. Press the PRBS key to select Pseudo- 
Random Binary Sequence mode, and use the PATfERN upldown keys to 
select the PRBS pattern. When selected, the pattern is shown on the display 
as PN [x] where x=7,15,17,20, or 23. 

When PRBS is selected, the PRBS LED lights to show that a PRBS pattern 
is selected, and that the PATTERN upldown keys can be used to select the 
PRBS pattern. 

The Error Detector automatically selects the proper PRBS pattern when 
AUTOSET is invoked. 

Word Patterns Data patterns in a programmable word can be modified. recalled. or stored 
in memory. The Programmer Manual describes how to program the word via 
the remote interface. It aiso includes FrameWriter software which was de- 
signed to simplify the process of editing the 128K Programmable Word. 

* 
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Setting the Data Pattern 

Setting the 128K Programmable Word through the Front 
Panel Controls 

J 
This section applies to your instrument if it is equipped with Option 3A/3T/3R 
(128K) Programmable Word Memory. If Option 3A/3T/3R is not installed in 
your instrument, please refer to page 3-17 for instructions on setting the 
programmable word in your instrument. 

Setting the Programmable Word 

Press the WORD key to select word mode. The WORD LED will light to 
show that the programmable word pattern is selected. The programmable 
word can be modified, recalled, or stored in memory. The programmable 
pattern's byte address can be selected using the PAlTERN upldown keys, 
and is displayed on the upper row of the display as 

AAAAA HH 

where AAAAA is the byte address (O to 16,383), and HH is the hexadecimal 
byte value. 

You can edit the programmable word from the CSA 907A front panel in 
eight-bit bytes by use of the pushbuttons labeled 1,2. ..., 8. The LCD dis- 
plays in hex the binary pattern defined. The number of bytes available is 
dependent on the word length. 

To set the word length - press the WORD LENGTH key and use the 
PAlTERN upldown keys to adjust the length value. The length is displayed J 

on the upper row of the LCD. Word length may also be adjusted by the 
Word Menu (described below). 

The word length may be changed in increments of 1 bit for lengths of 1 to 
2048 bytes, and in increments of 1 byte for lengths of 2048 to 16,384 bytes. 

The Word Menu 

The Word menu allows programming of word length, ediiing of word con- 
tents, and filling of word contents over a specified range. For the Error 
Detector, this menu also allows programming of the word sync threshold. 

To select the Word menu, press FI to enter the main menu, then press F4 
for the Word menu. The menu selections are: 

EDlT allows you to edit the word. 

LENGTH allows you to select the number of bytes and bits (after the last 
byte) in the programmable word. 

FlLL allows you to fiIl the 128K memory with a hexadecimal word value. 

SYNC (Error Detector only) allows you to set a word sync threshold. 
which is used to determine synchronization locking. 

ORDER allows you to specify the serial output order of each byte, that 
is, MSB first or LSB first. d 
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Setting the Data Pattern 

i PSYNC allows you to control the location in the DATA where PAlTERN 
SYNC will occur. 

-- - m.v -w- 

F 1 F2 F3 F4 
MORE EDlT - LENGTH - FILL 

-llq -"." 
F I  F2 F3 F4 
ESC SYNC ,.,mm ORDER - PSYNC 

Figure 3-13: The Word Menu (Error Detector Shown) 

EDlT - selects the word edit submenu. On the second line of the display, 
the address of the displayed byte (00000 to 16,383) is shown, followed by 
the binary value of the byte. 

Use the PAïTERN upldown keys to select the byte address, using the F2 
(left) and F3 (right) keys to select the address character to change. Use the 
bit keys (1 through 8) to change the byte value. 

For example, to moddy word bit 13 with the EDlT menu: 

C] Step 1: Press FI to enter the Menu system. Press F4 to enter the 
WORD menu. Press F2 to enter the EDlT menu. 

C] Step 2: Set the Word address to 1. This is done by using F2 and F3 to 
select an address digit, and using the PATTERN upldown keys to select 
the number of each digit. 

C] Step 3: Press bit key 5 to toggle bit 13. Alternately, F2 and F3 can be 
used to select bit 5 and the upldown keys used to toggle it. 

When you have finished editing. press F4 to set the value. (If you press F1 
to exit the menu without pressing F4, no changes will be made.) 

LENGTH - selects the word length submenu. On the second line of the 
display, the length is shown in bytes and bits, for example 
LEN: 100 BYTES + 7 BITS. 

Use the PATTERN upldown keys to change the nurnber of bytes and bits, 
using F2 (left) and F3 (right) keys to select the character to change. then 
press F4 to set the length. (If you press Fi to exit the menu, no changes will 
be made.) 

L 
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Setting the Data Pattern 

FlLL - selects the word fiIl submenu. Use this menu to fiIl the entire word 
memory with a particular value. On the second line of the display, the mes- 
sage FlLL MEMORY WITH: XX is displayed, where XX is a hexadecimal d 

value. 

Use the PATTERN upldown keys to change the hexadecimal value, using 
the F2 (left) and F3 (right) keys to select the character to change. Press F4 
to fiIl the memory with the set value. (If you press F i  to exit the menu, no 
changes will be made.) 

SYNC (Error Detector only) - selects the word sync menu. which 
allows you to set the word synchronization threshold. The threshold may be 
from 1 to 9, where 1 makes sync lock easiest to attain and harder to lose. 
and 9 makes sync lock harder to attain, and easier to lose. 

The word synchronization threshold level appears on the second line of the 
display, following the text WORD SYNC THRES LEVEL=. 

Use the PATTERN upldown keys to change the level, then press F4 to set 
the value. (If you press F1 to exit the menu, no changes will be made.) 

Table 3-5: Synchronization Thresholds 

Level BER RATIO (errorslbits) 

The synchronization threshold is used by the Error Detector to decide if 
synchronization has been lost. An enor rate higher than the selected thresh- 
old causes the Error Detector to stop counting error and to attempt to estab- 
lish synchronization. 
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Setting the Data Pattern 

Setting the Programmable Word If Option 3A/3T/3R (128K) is 
Not Installed 

Data patterns in programmable word can be modified, recalled, or stored in 
rnemory. Press the WORD key to select word mode. The WORD LED will 
light to show that the programmable word pattern is selected. The word 
pattern is shown on the display in hexadecimal notation. 

The programmable word can be 8 bits (one byte) or 16 b i s  (Iwo bytes) long. 
To set the word length, press the WORD LENGTH key and use the PAT- 
TERN upldown keys to change the length. The word length (8 or 16) is 
shown on the display following the word pattern. 

The keys 1 through 8 in the PATTERN section may be used to set the word 
pattern, one byte at a time. When WORD is selected, the LEDs in these keys 
display the bit pattern of the selected word byte. Key 1 shows the most 
significant bit. 

To set the selected word byte, press the 1 through 8 keys to toggie their bit 
values. Pressing CLEAR sets al1 the bits to O (LED off). and pressing SET 
sets al1 the bits to 1 (LED on). 

To select a byte of a Iwo-byte word, use the PATTERN upldown keys. The 
display shows an arrow pointing toward the selected byte; pressing either of 
the upldown keys toggles the byte selection. 

For example to modify word bit 13; 

Step 1: Press the WORD key to select word mode. 

Step 2: Note the direction of the arrow in the word readout on the 
display. If it does not point toward the second byte, press one of the 
PATTERN upldown keys to select the second byte. 

Step 3: Press key 5 to toggle bit 13, 

Storing and Recalling Words 

You can use the SAVE and RECALL keys to store and recall word patterns 
in the word memory. You can store up to 10 words in rnemory locations O 
through 9 (8 if Option 3A/3T/3R is installed). Word mode must be selected 
(by pressing the WORD key) before the SAVE and RECALL keys can be 
used. 

To Save a programmed word. press SAVE. then use the PATTERN upldown 
keys to select a memory location. The rnemory location will be shown in the 
lower left corner of the display, for example WORD 3. Once the correct 
location is selected, press SAVE again to store the word in that location. 
Pressing any other key will exkt Save mode without storing the programmed 
word. 

When you enter save mode, the SAVE LED lightç and the word memory 
location on the display blinks until you exit save mode (by storing the word 
in mernory, or by pressing another key). 
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Sening the Data Pattern 

To recall a stored word, press RECALL, then use the PATTERN up/down 
keys to select the word rnemory location to recall. The RECALL LED will 
light to show that the PATTERN upldown keys are assigned to select a J 
location to recall frorn word rnernory. 

For example, to rnodiiy the programrned data pattern stored in memory 
location 6: 

Step 1: Press the RECALL key. 

Step 2: Use the PAlTERN upldown keys to select mernory location 6. 

Step 3: Press the WORD key and rnodify the word pattern, as de- 
scribed earlier in this section. 

Step 4: Press SAVE iwice. 

SONET/FDDI Pattern This section describes the 128K SONETIFDDI Pattern ROM, and provides 

ROM operating information for the pattern ROM. through front panel control. Note 
that the SONETIFDDI Pattern ROM is included when Option 3Al3T13R 128K 
RAM Extended Mernory is ordered. 

Front-Panel Pattern Recall Control 

The following section replaces the pattern recall control information in Set- 
ting the Data Pattern. All other pattern controls rernain unchanged. d 

Pressing RECALL selects word rnemory mode. Eight words can be stored 
and recalled. There are an addiional 10 programmed words perrnanently 
stored in Pattern ROM. The selected word mernory location is displayed on 
the lower row of the display. The memory location (O to 9, or PO to P9) is 
selected using the PATTERN upldown keys. Locations PO through P9 
indicate the Pattern ROM. The data pattern stored in memory is output 
irnmediately upon selection. 

Table 3-6: SONETIFDDI Pattern Locations 

FDDl Pattern Memory Number Length (bits) 

ANSI DDJ NRZ O 1,280 

ANSI DDJ NRZl 1 2,560 

SONET Pattern Memory Number Length (bits) 
p~ 

STSl 
-- - 

STS1, Scrarnbled 3 6,480 
- 

STS1 X 4 4 25,920 

STSl X 4, Scrarnbled 5 25,920 
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Seiting the Data Pattern 

Table 3-6: SONETIFDDI Pattern Locations (Cent.) 

FDDl Pattern Memory Number Length (bits) 

STS3 6 19.440 

STS3, Scrarnbled 7 19,440 

STS3c, Scrarnbled 9 19,440 

FDDl Pattern Definitions 

The DDJ (Data Dependent Jitter) NRZ Pattern is defined in ANSI 
X3.166-1990, Annex A. A.5, and is used for rnaking jiier tests. The DDJ 
NRZl Pattern is identical to DDJ NRZ except that it is encoded. 

The NRZl Pattern is two tirnes the length of the NRZ Pattern because the 
encoding algorithrn would othetwise be violated when the Paitern is repeat- 
edly transrnitted. 

SONET Pattern Definitions 

Appendix B of the Programmer Manual includes an o v e ~ i e w  of SONET 
frarne structures.The payload consist of hexadecirnal As for al1 patterns. 

i STSl is an STS-1 frarne. The size is 9 rows by 90 colurnns. 

STSl X 4 is four STS-1 frarnes packaged together and is 36 rows by 90 
colurnns in size. 

STS3 is an STS-3 frarne. which consists of three STS-1 frames rnulti- 
plexed together and therefore is 9 rows by 270 colurnns. 

i STS3c is a concatenated STS-3 payload which consists of one serial 
data Stream. The size is 9 rows by 270 colurnns. 

Scrarnbling does an XOR (exclusive OR) with 2'-' PRBS on the data leaving 
bytes Al ,  A2, and ID alone. 

NOTE 

The Sync Threshold (In the Error Detector Word Menu) should be 
set to 9 when using the ROM Patterns. Failure to do so will result in 
an improper SYNC and the false detection of errors. 

Suggestion: Error Detector AUTOSET is disabled when operating in WORD 
Mode. Sorne of the convenience AUTOSET provides can be retained by 
using the following sequence: 

L 
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Seiiing the Data Pattern 

Step 1: Drive a PRBS pattern into the Error Detector and allow 
AUTOSET to find frequency, Threshold, and Delay values. This will be 
indicated by SYNC LOCK. d' 

Step 2: Disable AUTOSET. 

Step 3: Change the pattern to the desired WORD. 
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Pattern Generator Error Injection 

You can introduce errors into the data Stream generated by the CSA 907A 
Pattern Generator, either as single events or at a specified rate. You can also 
attach an error injection signal to the Pattern Generator rear panel. The 
front-panel ERROR INJECT section controls error injection. 

f l  ERROR INJECT 1 
ERROR INJECT LE0 i a  i s E  I 

Figure 3-14: The Pattern Generator ERROR INJECT Section 

Press the RATE key to select the interna1 error injection rate. The range 
selections are IO-", where n is 7,6,5,4,or 3. Pressing RATE cycles through 
these options. The ERROR INJECT LED will light to show that bit errors are 
being generated internally at a specified rate. The error injection rate is 
shown in the lower center of the display, over the label ERROR RATE. 

Error Injeci Rate 
Readoul 

Figure 3-15: The Pattern Generator Display 

Pressing SINGLE disables internally generated errors. Pressing RATE again 
returns the Pattern Generator to the previously selected error injection rate. 
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Panern Generator Error Injection 

Pressing RATE a sixth time selects external error injection mode. Attach the 
externally generated error signal to the error injection connector on the rear 
 ane el. The display will show ERR EXT. 2 

Error lnject Input 
Connector 

Figure 3-16: Location of the Error lnject Connector on the Pattern 
Generator Rear Panel 

When error injection is off, pressing the SINGLE key injects a single bit error 
into the output data Stream. The ERROR INJECT LED flashes as the error is 
injected into the output Stream. 

J 

d 
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Error Detection 

The CSA 907A Error Detector ERROR DETECTION section includes con- 
trols for the error measurement display, bit error rate "beeper," and synchro- 
nization mode. 

DISPIAY START ri" 
AUDIO f i tE  

SYNC 

WCK 

O 
AUTO 

SEARCH 

P 

Figure 3-17: The ERROR DETECTION Section 

- 

Error Rate Display The DISPLAY SELECT and STARTISTOP keys control the bit error rate 

Controls display. The bit error rate is always displayed along the top right of the 
display, under the labels ERROR RATE and NUMBER OF ERRORS. 

The STARTISTOP key clean the error rate and total erron display. 

DISPLAY SELECT toggles the three error rate display modes: Totalize, 
Window, and Test mode. The Error Detector always performs bit error rate 
analysis in al1 three modes, but displays only the selected mode. 

In Totalize BER mode, the Error Detector averages errors over the time of 
test, starting at power-up or when the STARTISTOP key is pressed. Totalize 
BER results are preceded by the CO (infintty) symbol on the display. 

In Window BER mode. the Error Detector calculates errors over a program- 
mable sliding window, controlled by the Window menu. Window BER results 
have no symbol preceding the displayed rate. The Window menu is de- 
scribed in more detail later in this section. 

In Test mode, the Error Detector calculates errors over a programmable 
length of tirne, controlled by the Test menu. Test BER results are preceded 
by a T, U, or R on the display, depending on the type of test. The Test menu 
is described in more detail later in this section. 
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Error Detection 

Bll Error Rate Total Errors 

Figure 3-18: The Bit Error Rate Readout on the Display 

The Test Menu 

The Test menu provides control of Bit Error RateTest (BERT) parameters. 
These pararneters control the Bi Error Rate display while in test mode. (For 
an explanation of the CSA 907A Menu Stmcture, see page 3-41 .) The Test 
menu selections are: 

rn LENGTH is the length (duration in tirne) of the test. 

m MODE is the test mode. which rnay be Timed, Untimed, or Repeat. 

REPORT determines when the Error Detector provides a bit error rate 
test report, and may be Print On Error, End of Test, or both. 

rn THRES provides Threshold Errored Seconds (TES) control. 

SQUEL, when selected, automatically "squelches" bit error rate test 
reports when the Test Threshold has been exceeded for 10 consecutive 

d seconds. 

rn PRlNT provides immediate hardcopy of current test results. 

rn VIEW-CUR provides access to the current tesi measurement results, to 
be displayed on the LCD. 

rn VIEW-PRE allows you to view the previous test measurement results on 
the display. 
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Error Detectlon 

You must press FI: MORE to access the second and third pages of the Test 
menu. 

-- -"." -*- 

FI F2 F3 F4 
MORE LENGTH MODE REPORT 

m m  - 
-w --Te m m -  

F 1 F2 F3 F4 
MORE THRES SQUEL PRINT 

m m  - 

Figure 3-19: Error Detector Test Menu 

LENGTH - allows programming of the test length over the range of 1 sec- 
ond to 23 hours, 59 minutes, and 59 seconds, in HH:MM:SS format. The 
length is set by selecting the character to edit with the F2 (left) and F3 (right) 
keys (the selected character will blink). 

Once you have selected the character to change, use the PATTERN up/ 
down keys to change its value, then press F4 to set the value and exit the 
menu. (If you press Fi to exit the menu, the value will not be changed.) 

MODE - allows selection of the test mode among the values of TIMED, 
UNTIMED, and REPEAT. This provides the ability to startlstop current Bit 
Error measurements using front-panel, remote, or software control. 

i TIMED tests continue until the test length (specified by LENGTH 
passes, unless stopped by the front-panel START/STOP key, a remote 
STOP command, or a power loss. 

mmed tests are identified by the leiter T on the display. 

i UNTIMED tests continue indefinitely until stopped by the front-panel 
STARTISTOP key, a remote STOP command, or a power loss. 

Untimed tests are identified by the letter U on the display. 

i REPEAT tests continue until the test length (specified by LENGTH 
passes, unless stopped by the front-panel STARTISTOP key, a remote 
STOP command, or a power loss. The test will repeat continuously if not 
interrupted. 
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Error Detection 

Repeat tests are identified by the letter R on the display. 

In the MODE menu, the test mode is displayed as 

TEST MODE = XXXXX 

where XXXXX is TIMED, UNTIMED, or REPEAT 

To change the test mode, use the PATTERN upldown keys to cycle through 
the three modes. When the mode you want is displayed, press F4 to set the 
mode. (If you press F I  to exit the menu, the test mode will not be changed.) 

REPORT - allows selection of the test report mode. Test reports will be 
printed automatically to an attached printer or controller as determined by 
the report mode: 

i NONE produces no test reports. 

i END OF TEST produces a report at the end of a test, 

rn ON ERROR produces a report when the error rate exceeds the user- 
specified threshold. To set the threshold, use the THRES selection 
described below. 

i EOT/ERROR produces test reports both at the end of the test and on 
error. 

The test report mode is displayed as 

REPORTS ON = XXXXXX 
d. 

where XXXXXX is NONE, END OF TEST, ON ERROR. or EOTIERROR. 

To change the test report mode, use the PATTERN upldown keys to cycle 
through the four modes. When the mode you want is displayed, press F4 to 
set the mode. (If you press F I  to exit the menu, the test report mode will not 
be changed.) 

You must enable printing by selecting ON from the PRlNT menu in order to 
have test reports printed. See page 3-47 for information on the PRlNT 
menu. 

THRES - allows programming of the test threshold over the range of 
1 E-02 to 1 E-16. This provides control of Threshold Errored Seconds (TES) 
calculations. The TES threshold determines the ON ERROR condition, and 
will generate a report if either ON ERROR or BOTH has been selected from 
the TEST REPORT submenu. 

You must enable printing by selecting ON from the PRlNT menu in order to 
have test reports printed. See page 3-47 for information on the PRlNT 
menu. 

The test threshold is shown on the display as 

ERROR THRESHOLD = 1E-XX. 

where XX is the test threshold exponent (2-16). over which an Errored - 
Second (ES) occurred. 
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Error Detection 

To change the threshold exponent, use the PATTERN upldown keys to 
change the exponent on the display, then press F4 to set the exponent. (If 
you press FI to exit the menu, the threshold will not be changed.) 

SQUEL - may be set to ON or OFF. When set to ON, test report squelch 
limits the frequency of test report printouts for the ON ERROR condition. 
The report output is squelched if the test threshold has been exceeded for 
10 consecutive seconds. Once squelched, the reports will resume after 5 
consecutive seconds in which the error rate remains below the threshold. 

The display will show ON ERROR SQUELCH = XXX, where XXX is ON or 
OFF. To change the squelch mode, use the PATTERN upldown keys to 
toggle the displayed mode, and press F4 (SET) to set the mode. (If you 
press FI to exit the menu, the squelch mode will not be changed.) 

PRlNT - provides immediate hardcopy printout of current test results. 
Once in the PRlNT menu, press F4 to print a hardcopy of the test results 

VIEW-CUR - provides access to the current test measurement results on 
the display. Sixteen lines of test data are available for display. 

The current line of measurement results appears as 

lTiT : DDDDDDDDDDDDDDDDD 

where Tm is the test parameter, and DDDD is the test data. 

After selecting VIEW-CUR, use the PATTERN upldown keys to view the 
16 lines of test data. 

VIEW-PRE - provides access to the previous test measurement results. 
Data are displayed in the same format as for VIEW-CUR. After selecting 
VIEW-PRE, use the PATTERN upldown keys to view the 16 lines of test 
data. 

The Window Menu 

The Window menu provides control of a programmable sliding window over 
which errors are calculated when in Window BER mode. (For an explanation 
of the CSA 907A Menu Structure, see page 3 4 1  .) Window BER results are 
displayed with no preceding symbol. The Window menu selections are: 

MODE allows selection of the window measurement unit, which may be 
BITS or SECOND. 

BITS sets the Window size in bis, with a range of 1 OB to 1 016 bis. 

SECOND sets the Window size in hours. minutes, and seconds, with a 
range of 1 second to 23:59:59 (23 hours, 59 minutes, and 59 seconds). 

L 
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Error Detection 

i REPORT determines whether a report is printed (or sent to a controller) 
for End of Window tests. (Note that the Print menu ONIOFF selection 
must be set to ON in order to print. See page 3-47 for information on the - 
Print menu.) 

You must press FI: MORE to access the second page of the Window menu 

-I -Y- -c+- 

F2 
SC REPORT 

,.m - 
Figure 3-20: Error Detector Window Menu 

MODE - allows selection of the window mode as either bits or seconds. 

To change the window mode. use the PATTERN upldown keys to toggle 
between BITS and SECOND, then use the F4 key to set the mode. (If you 
use F I  to exit the mode menu, the mode will not be changed.) 

d 

BITS - allows programming of bit window length over the range 108 to 
1016 bits ( lE8 to 1E16). 

To set the window length, use the PAITERN upldown keys to change the 
exponent. then use the F4 key to set the length. (If you use F I  to exit the 
mode menu, the mode will not be changed.) 

SECOND - allows programming of seconds window length over the range 
of 1 second to 23 hours, 59 minutes, and 59 seconds, in HH:MM:SS format. 
The length is set by selecting the character to edit with the F2 (left) and F3 
(right) keys (the selected character will blink). 

Once you have selected the character to change, use the PATTERN up/ 
down keys to change its value, then press F4 to set the value. (If you press 
F1 to exit the menu, the value will not be changed.) 

REPORT - allows activation (ON) or deactivation (OFF) of report output 
(to printer or controller) for End 01 Window tests. 

To set the report mode, use the PATTERN upldown keys to toggle between 
ON and OFF, then use the F4 key to set the mode. (If you use F1 to exit the 
menu, the report mode will not be changed.) 
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Error Detectlon 

Error Rate Beeper The AUDlO VOL and RATE upldown keys control the audible error rate 
L detector, which allows "eye-off" detection of error rate at a programmable 

threshold. 

The error rate beeper volume has a range of four steps, the lowest of which 
turns off the beeper. Pressing the AUDlO VOL upldown keys adjusts the 
volume. The AUDlO VOL LED lights when the beeper is on. 

The beeper error rate threshold has a range of 1 E-2 to 1 E-16. Pressing 
the RATE upldown keys adjusts the exponent (-2 to -16). 

Synchronization 
Mode 

The CSA 907A Error Detector has three synchronization modes: Autosef 
Manual, and Sync Disabled. These modes determine whether the Error 
Detector automatically synchronizes with the input data. The front-panel 
SYNC section (within the ERROR DETECTION section) controls the syn- 
chronization mode. - ERROR DETECTION - 

Figure 3-21: The ERROR DETECTION Section 

In any synchronization mode, the LOCK LED lights when the Error Detector 
has synchronized on the incoming data pattern. 

AUDlO 
VOL RATE 

Autoset Mode 

Select AUTOSET to have the Error Detector automatically search for and set 
the input parameters to synchronize with the input data. 

In autoset mode, the Pattern Generator automatically sets: 

i clock and data phase delay 

i clock and data input threshold (provided single-ended operation is 
selected) 

i PRBS pattern 

= data polarity 
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Error Detaction 

i pattern alignment (sync) 

The Error Detector will automatically reset its input parameters whenever it . , - 
loses synchronization, and will cleai the BIT and PHASE error history LEDs 
when tne new patrern 1s found. The SYNC LOSS LED remains Iignred. 

The error rate at which the Error Detector determines synchronization has 
been lost is defined by the Sync Threshold. See Sync Thresholds, in 
Table 4-2 in the Programmer rnanual, for details. 

The AUTOSET LED lights when autoset mode is selected. 

Manual Mode 

When neither AUTOSET nor DISABLE is selected. the Error Detector is in 
manual mode, and you must set the input parameters and pattern to syn- 
chronize with the input data. 

i pattern alignrnent (sync) 

The Error Detector will automatically resynchronize on the user-set 
pattern if sync loss occurs. 

Sync Disabled Mode 

Press the DISABLE key to select sync disabled mode. In this mode, the 
Error Detector will not attempt to resynchronize on the input data, regardless 
of the error rate. This mode is useful for data streams with error rates ex- 
ceeding the Error Detector's sync threshoid. Pressing DISABLE overrides 
the AUTOSET key. 

The DISABLE LED will light to show that the synchronization circuitry is 
disabled. 

Error History The CSA 907A Error Detector ERROR HISTORY section contains four 
history LEDs, which show loss of synchronization, bit error, phase error, and 
power loss. 

ERROR HISTORY 

POWER 

Figure 3-22: The Error Detector ERROR HISTORY Section 

d 
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Error Detectlon 

The SYNC LOSS LED lights when the input data error rate has exceed- 
ed the sync threshold. If synchronization is not disabled, the Error 
Detector will attempt to resynchronize, but will leave the SYNC LOSS 
LED lighted. 

i The BIT LED lights when a bit error has occurred. 

m The PHASE LED lights when the error detector's guaranteed setup and 
hold time requirement has been violated, between either CLOCK and 
DATA or CLOCK and REF DATA. 

i The POWER LED lights when a power loss has occurred. 

Pressing CLEAR clears al1 four history LEDs. The BIT, PHASE, and POWER 
LEDs are also cleared automatically when the error detector resynchronizes 
after a sync loss. 
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Error Detection 
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Error Detector Monitor Outputs 

The section of the CSA 907A Error Detector front panel provides SMA con- 
nectors for Data and Ciock rnonitor outputs, and a Pattern Sync signal for 
use as an oscilloscope trigger signal. 

Figure 3-23: The Error Detector MONITOR OUTPUT Section 

The DATA output provides relatched input NRZ-L data. The pattern of 
this signal matches that of the incoming data signal, but it is nota 
feedthrough of the input data. It can be used as an indication of what 
the error detector is 'seeing" for an incoming data signal. 

The CLOCK output provides a buifered version of the input clock signal. 

The PATTERN SYNC connector provides a trigger signal occurring once 
per pattern frame. It is suitable for oscilloscope trigger. 

The electrical output characteristics for the MONKOR OUTPUT section are 
shown in Table 3-7. 

Table 3-7: Electrical Characteristics for DATA, CLOCK, and 
PATTERN SYNC Connectors 

Connector Maximum Output Voltage Coupling Output 
lmpedance 

PATTERN SYNC 500 m ~ ~ . ~  (2250 mv DC 50 n 
around ground) 

CLOCK 500 m ~ ~ . ~  (5250 mv DC 50 n 
around ciround) 

DATA 500 rnVp.p (5250 mV DC 50 
around ground) 
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Error Detecior Moniior Outputs 
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Error Detector Hardcopy Output 

The CSA 907A Error Detector provides a parallel Centronics printer interface 
for hardcopy output. You can print a single test report at any the ,  or you 
can set the Error Detector to print a report automatically based on the error 
rate. at the end of a test, or at the end of a BER window. You can also print a 
hardcopy of the unit setup. 

In addition to the parallel printer port, you can direct the print output to the 
RS-232-C or GPlB pork. to send the report to a terminal or controller. All 
data output poris are located on the Error Detector rear panel, as shown in 
Figure 3124. 

RS-232-C 
Plinter Pori Pori GPlB Pori 

Figure 3-24: Error Detector Data Output Ports 

Setting the Print Before printing any hardcopies from the Error Detector, you must select the 

Parameters appropriate hardcopy output port and enable printing. Use the Print menu to 
set these parameters. 

The Print Menu 

To access the Print menu, press the FI key twice (once to enter the menu 
structure and once to display the second page of selections (MORE), then 
press F4 to select Print. (For more information on the CSA 907A menu 
structure, see page 3-41 .) 
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Error Detector Hardcopy Output 

The Print menu provides control of hardcopy output parameters: 

PORT allows selection of the printer PORT, which rnay be PARALLEL, - 
GPIB, or SERIAL. Use the GPIB port only to send a printout to a con- 
troller; it will not communicate with a listener printer. 

To change the port selection, use the PATTERN upldown keys to cycle 
through the port selections, then press F4 to set the selection. (If you 
press FI to escape the menu, the port selection will not be changed.) 

i ONIOFF allows activation (ON) or deactivation (OFF) of printouts. Must 
be set to ON for any report outputs (unit setup reports from pressing the 
F4 key or automatic test reports) to occur. 

To activale or deactivate printouts, use the PATTERN upldown keys to 
toggle between ON and OFF, then press F4 to set the selection. (If you 
press F i  to escape the menu, the port selection will not be changed.) 

Printing 
Setup 

the Unit You can create a hardcopy of the Error Detector status at any time by press- 
ing the F4 key. The setup report shows the value of al1 user-adjustable 
pararneters, ident'ified by their command names. (By sending this report to a 
controller and saving it, you can create a setup file to return the Error Detec- 
tor to the same state later on.) 

A sample report appeaffi in Figure 3-25. 
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Error Detector Hardcopy Output 

f*" Tektronix CSA 907AR Jun/14/92 02:14:29 
AUTO-SET AUTO 
DATA-DELAY 1.800E-9 
DATA-THRES 0.05 
RDATA-DELAY 0.000E-9 
RDATA-THRES -1.50 
DATA-TERM GND 
CLOCK-TERM WUD 
RDATA-TERM GND 
TEST-LENGTH "00:00:30. 
TEST-MODE TIMED 
TEST-PREV PRE 
TEST-REP ONERR 
TEST-STATE STOP 
TEST-SQUELCH OFF 
TEST-THRES OFF 
WIN-MODE SEC 
WIN-PREV CUR 
WIN-REP OFF 
WIN-BIT-LEN 09 
WIN-SECLEN .00:00:01. 
PRINT-ENABLE ON 
PRINT-PORT PARALLEL 
AUDIO-VOL O 
AUDIO-RATE 3 
PRBS-LENGTH 23 
WORD-BITS 16. XHAA. bH55 
DATA-PATTERN WORD 
DATA-INVERT ON 
WORD-MEMORY 0.16.XHAA.WH55 
WORD-NEMORY 1.16.XHAA.bH55 
WORLMFNORY 2.16, XHAA, WH55 
WORD-MEMORY 3.16, *HAA. #H55 
WORELMEWORY 4.16. WHAA. bH55 

_ 
NORD-MEMORY 8.16.RHAA.llH55 
WORD-MEMORY 9.16.IHAA.iH55 
VIEW-ANGLE O 
GPIBmDRESS 14 
GPIB-BUS OFF-BUS 

Figure 3-25: A Typical Error Detector Setup Hardcopy 

End-of-Teçt Printouts YOU can set the Error Detector to provide a hardcopy automatically at the 
end of a Timed. Untimed, or Repeat BER test. The Error Detector will pro- 
duce the hardcopy when the test ends by completion, power loss, or remote 
control. 

Use the Test menu to set up the Error Detector for End-of-Test reports. (BER 
tests and the Test menu, are described in Error Detection, on page 3-23.) To 
access the Test menu. press F1 to enter the menu structure, then press F2. 

In the Test menu, set REPORT to EOT or BOTH. Press F4 to access the 
REPORT submenu. then press the PAlTERN upldown keys until EOT (or 
BOTH) is displayed, and press F4 to set the report mode. 
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Error Detector Hardcopy Output 

End-of-Test reports are separated by dashed lines to indicate the start and 
end of the test. See Figure 3-26. 

J 

Tektronix CSA 907x3 TEST SUMMARY Jun/14/92 02:42:48 

TEST MODE: TIMED FREQ: 100.0 MHz ERROR THRES: E-05 

TIME ALRRMS PERFORMANCE 
START Jun114/92 02:43:26 SIG LOSS OS US O 0.0% 
STOP Jun/14/92 02:43:31 SYNC M S S  OS SES O 0.0% 
ELAPSED 000-00:00:05 PHASE ERR OS TES 5 100.0% 

ES 5 100.0% 
ERRORSIBITS EFS O 0.0% 

TOTAL ERRS 000050000 AVG RATE 1.OE-04 DM O 0.0% 
TOTAL BITS 500002816 CUR RATE 1.OE-04 

Figure 3-26: A Typical Error Detector End-of-Test Report 

On-Demand Test YOU can print a test report at any time during a BER test by selecting PRINT 

Reports from the Test menu, then press F4 to start the hardcopy. The Error Detector 
will print a current test report, without stopping the tests in progress. 

d 

On-Err0r Reports The Error Detector can also be set to print a report automatically whenever it 
detects errors above a threshold you determine. 

Use the Test menu to set up the Error Detector for On-Error reports. To 
access the Test menu, press F I  to enter the menu stmcture. then press F2. 

In the Test menu, set REPORT to ON ERROR or BOTH. Press F4 to access 
the REPORT submenu, then press the PATTERN upldown keys until ON 
ERROR (or BOTH) is displayed, and press F4 to set the report mode. 

To set the error threshold, select the THRES submenu from the Test menu. 
(See page 3-24 for a complete description of the Test menu and its 
selections.) 

The Error Detector will print an On-Error report every second that the error 
rate exceeds the threshold you set. unless you have set SQUELCH to ON in 
the Test menu. When SQUELCH is on, reports will cease if the test threshold 
is exceeded for ten consecutive seconds, and will resume only afier the 
error rate has been below the threshold for five consecutive seconds. 

On-Error reports are separated by dashed lines to indicate the start and end 
of the test. See Figure 3-27. 
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Error Detector Hardcopy Output 

Tektronix CSA 907RR TEST STRRT Jun/14/92 02:42:48 

TIME: 02:42:48 ERRORS: 10000 RATE: 1.00e-004 

TIME: 02:42:49 ERRORS: 10000 RATE: 1.00e-004 SynLos 

TIME: 02:42:50 ERRORS: 10000 RATE: 1.00e-004 

Figure 3-27: A Typical Error Detector On-Error Report 

-~ 

End-0f-Wind0~ The Error Detector may also be set to print a report automatically at then 

Reports end of a BER window. Window BER parameters and results are described in 
Error Detection on page 3-23. 

To set the Error Detector to produce End-of-Window reports, enter the 
Window menu (press F i  to enter the menu structure, then press F3 for the 
Window menu), then select REPORT. REPORT is on the second page of the 
Window menu, so you must press FI: MORE. then press F2 for the RE- 
PORT submenu. Press the PATTERN upldown keys until ON is displayed, 
and press F4 to set the report mode. See Figure 3-28. 

Date: Jun/14/92 Time: 02:42:34.46 
Bits= 5.00e+08 Errs= 50000 Err rate= 1.0e-04 Freq= 100.00 MHz 
Pattern= M.55 Data Los= O Sync Los= O Phase ~ r r =  O 

Figure 3-28: A Typical Error Detector End-of-Window Report 

L 
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Error Detector Hardcopy Output 
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Menu Structure 

Function keys F1 through F4 provide access to menus. The function keys 
are located in the PAlTERN section of the front panel. See Figure 3-29. The 
menus allow you to program a variety of features, including most instrument 
options. Normal instrument operation continues while in menu mode. 

The menu functions of the CSA 907A Pattern Generator and the CSA 907A 
Error Detector difier. Most instrument options also add menu functions. 
However, the basic operation of the menus remains the same, as described 
in this section. 

Figure 3-29: Function Keys F1 through F4 

Function key Fl, the "escape key," traverses the menus. F1 function de- 
pends on context, but is always one of: 

i enter menu mode, 

i provide MORE selections, 

i ESCAPE from an editing level. or 

i EXIT from menu mode. 

F1 will either escape or access more menus. Pushing F1 repetitively will 
eventually exit menu mode without changing previously set conditions. 

Menu keys F2, F3, and F4 are editing keys. Their functions are re-assigned 
for each submenu. 

When you press F1 to enter menu mode, the top-level, or main, menu will 
appear on the display, as shown in the following illustration. In menu mode, 
the function assigned to each key appears on the second line of the display, 
beneath the key name. See Figure 3-30. 

Figure 3-30: A Sample Menu (Pattern Generator Main Menu) 

-w ""mw w"", 
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Menu Structure 

Pressing F1 while in this menu displays the nexi three top-level menu op- 
tions under F2, F3, and F4. 

d 
Pressing F2, F3. or F4 enters a submenu. Submenus may provide additional 
options. For example, the RS232 submenu has selections for BAUD, PAR- 
ITY, SIZE. EOL, XON/XOFF, and ECHO. 

At the lowest level, a submenu allows you to adjust a selected parameter 
using the PATTERN upldown keys. This type of submenu has only two 
selections: FI  to escape to the nexi higher menu level, and F4 to set the 
selected parameter. The parameter value is shown on the display, as in 
Figure 3-31 below. 

Figure 3-31: The Baud Submenu 

To adjust the selected parameter, first use the PATTERN upldown keys to 
display the value you want on the second line of the display, then press F4 
to set the value. 

Pattern Generator This section provides a brief ove~iew of the CSA 907A Pattern Generator 

Menus menus. Some menu functions, as noted, are discussed in more detail else 
where in this manual. 

The Main Menu 

The top-level menu includes RS232, GPIB, WORD, and UTlL selections, as 
shown below. (You must press FI: MORE to reach the EXIT, CLOCK, and 
UTlL selections.) 

 EXIT CLOCK am - UTIL 

-LI - DYIUI 

Figure 3-32: Pattern Generator Main Menu - J 

F 1 F2 F3 F4 
MORE RS232 GPIB WORD 

3-42 Reterence 

- - 
lll un 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Menu Structure 

MORE accesses the second page of the main menu (the EXIT, CLOCK. and 
UTlL selections). EXIT exits from menu mode. 

The RS232 Menu 

RS232 selects the RS232 (RS-232-C) menu. RS-232-C remote interface 
parameters can be set using the selections of this menu, as summarized 
briefly below. RS-2324 setup is described in more detail in the Programmer 
manual. 

rn BAUD allows selection of baud rate among the values of 300, 600, 1200, 
2400,4800, and 9600. 

PARITY allows selection of parity as NONE, RIEN, or ODD. 

rn SIZE allows selection of RS-232-C word size. which may be 7 or 8,  

rn EOL allows selection of EOL (end-of-line) character as LF, CR. CRILE or 
LFICR. 

rn XONmOFF allows activation (ON) or deactivation (OFF) of RS-232-C 
XONKOFF protocol. 

rn ECHO allows activation (ON) or deactivation (OFF) of RS-232-C echo 
feature, which echoes back to the terminal al1 characters entered. 

The GPlB Menu 

GPlB selects the GPlB menu. GPlB operation is described in more detail in 
the CSA 907A Programmer Manual. 

The GPlB menu allows you to set the GPlB EOI (End or Identity) line. Possi- 
ble selections are EOI and EOIILF. 

The Word Menu (Option 3A/3T/3R) 

WORD selects the Word menu, which controls the 128K Programmable 
Word Memory (Option 3Al3T13R). Word parameters are described in more 
detail in Setting The Data Pattern on page 3-13. For the Pattern Generator, 
the Word menu selections are: 

EDlT allows you to edit the word. 

rn LENGTH allows you to select the number of bytes and bits (after the last 
byte) in the programmable word. 

rn FlLL allows you to fiIl the word memory with a hexadecimal word value. 

The Util Menu 

UTlL selects the Util (Utility) menu, which provides information about the 
instrument options and software version of your instrument. This menu 
provides iwo selections: 
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Menu Structure 

i OPTION displays installed instrument options. See Appendix Afor a 
complete list of available options. 

d 
i VER displays the software version in your instrument. 

The Clock Menu 

CLOCK selects the Clock menu, which is used to select the termination for 
the EXT Clock Input from GND or -2 V. Once selected, the terrnination is 
activated by pressing F4 (SET), or the extant seiting is retained unchanged 
by pressing FI  (ESCAPE). 

t 
F I  F2 F3 F4 
MORE RS232 GPlB WORD , + 

F I  F2 F3 F4 
ESCAPE EDlT LENGTH FlLL 

F I  F2 F3 F4 
MORE BAUD PARITY SlZE 

4 
F I  F2 F3 F4 
ESCAPE EOL XodXoff ECHO 

+ 
F I  F2 F3 
EXIT CLOCK UTlLlTY , 1 

+ 
F I  F2 F3 
ESCAPE OPTION VERSION 

4 
F I  F2 F3 F4 
ESCAPE SET&EXIT 

Figure 3-33: Pattern Generator Menu Structure Chart 
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Menu Structure 

Errer Detector Menus This section provides a brief ovewiew of the CSA 907A Error Detector me- 
L nus. Some menu functions. as noted, are discussed in more detail else- 

where in this manual. 

The Main Menu 

The top-level menu includes TEST, WINDOW, WORD, RS232, GPIB, 
PRINT, DATE, TIME, and UTlL selections, as shown below. (You must press 
FI: MORE to reach the second and third "pages" of the menu.) 

 MORE TEST WINDOW WORD~ 
II- - 

-r* -"." M-m- 

F I  F2 F3 F4 
MORE RS232 GPIB 

Yrm* 

PRINT - 
-lm 

FI  F2 F3 F4 
EXIT DATE TIME - UT1 L - 

Figure 3-34: Error Detector Main Menu 

MORE accesses the second and third pages of the main menu. EXIT exits 
from menu mode. 

The Test Menu 

The Test menu provides control of Bit Error Rate Test (BERT) pararneters, 
and is described in greater detail within the section Error Detection, on 
page 3-24. These parameters control the Bit Error Rate display while in test 
mode. Briefly, the Test menu selections are: 

i LENGTH is the length (duration in time) of the test. 

i MODE is the test mode, which rnay be Timed, Untimed, or Repeat 

i REPORT determines when the Error Detector provides a bit error rate 
test report, and may be None, Print On Error, End of Test, or both. 

i THRES provides Threshold Errored Seconds (TES) control, 

L 
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SQUEL, when selected, automatically "squelches" bit error rate test 
reports when the Test Threshold has been exceeded for 10 consecutive 
seconds. J 

PRlNT provides immediate hardcopy of current test results. 

VIEW-CUR provides access to the current test measurement results. to 
be displayed on the LCD. 

VIEW-PRE allows you to view the previous test measurement results on 
the display. 

The Window Menu 

The Window menu provides control of the Bit Error Rate measurement 
window parameters, which control the BER sliding window display. These 
parameters are described in greater detail within the section CSA 907R Error 
Detection, on page 3-27. Briefly, the Window menu selections are: 

MODE allows selection of the Window mode as either bits or seconds. 

= BITS sets the Window size in bits. with a range of I O 8  to 1 016 bis. 

SECOND sets the Window size in hours. minutes, and seconds. with a 
iange of 1 second to 23:59:59 (23 hours, 59 minutes. and 59 seconds). 

REPORT determines whether a report is printed (or sent to a controller) 
for End of Window tests. (Note that the Print menu ONIOFF selection 
must be set to ON in order to print. See The Print Menu, later in this 
section.) J 

The Word Menu (Option 3AI3Tl3R) 

WORD select5 the Word menu. which controls the 128K Programmable 
Word Memory (Option 3A/3T/3R). This option is described in more detail in 
Setting the Data Pattern on page 3-13. For the Error Detector, the Word 
menu selections are: 

EDIT allows you to edit the word. 

LENGTH allows you to select the number of bytes and bits (after the last 
byte) in the programmable word. 

FlLL allows you to fiIl the word mernory with a hexadecimal word value. 

SYNC allows you to set a word sync threshold, which is used to deter- 
mine synchronization locking. Refer to Setting the Data Pattern on 
page 3-13 for more details. 

ORDER allows you to define whether the LSB or MSB cornes first. 

PSYNC allows you to define the location in the WORD of the PATTERN 
SYNC. 
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The RS232 Menu 

Fis232 selects the RS232 (RS-232-C) menu. RS-232-C remote interface 
parameters can be set using the selections of this menu. as summarized 
briefly below. RS-232-C setup is described in more detail in the Programmer 
manual. 

rn BAUD allows selection of baud rate among the values of 300,600, 1200, 
2400,4800, and 9600. 

m PARITY allows selection of parity as NONE. EVEN, or ODD. 

rn SlZE allows selection of RS-232-C word size, which may be 7 or 8. 

rn EOL allows selection of EOL (end-of-line) character as LF, CR, CRILF, or 
LFICR. 

rn XONMOFF allows activation (ON) or deactivation (OFF) of RS-232-C 
XONKOFF protocol. 

rn ECHO allows activation (ON) or deactivation (OFF) of RS-2324 echo 
feature, which echoes back to the terminal al1 characters entered. 

The GPlB Menu 

GPlB selects the GPlB menu. GPlB operation is described in detail in the 
Programmer Manual. 

The GPlB menu allows you to set the GPlB EOI (End or Identiiy) line. Possi- 
ble selections are EOI and EOIRF. 

The Print Menu 

The Print menu provides control of hardcopy output parameters: 

PORT allows selection of the printer port, which may be Parallel, GPIB. 
or Serial. 

To change the port selection, use the PATTERN upldown keys to cycle 
through the port selections, then press F4 to set the selection. 

rn ONIOFF allows activation (ON) or deactivation (OFF) of printouts. Must 
be set to ON for any report outputs (unit setup reports from pressing the 
F4 key or automatic test reports) to occur. 

To activate or deactivate printouts, use the PAlTERN upldown keys to 
toggle between ON and OFF, then press F4 to set the selection. 

Printing is covered in detail in Error Detector Hardcopy Output, on 
page 3-35. 
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The Date Menu 

The Date menu allows you to set the date of the Error Detector's internai J 
clock. The date is shown on the second line of the display, in month-day- 
year format. 

To set the date, use keys F2 and F3 to move the cursor to the month, date, 
or year on the display. F2 moves the cursor to the left; F3 moves it to the 
right. Then use the PAlTERN up/down keys to change the selected value. 
When the correct date is displayed, press F4 to set it. 

The Tirne Menu 

The Time menu allows you to set the time of the Error Detector's internal 
clock. The time is shown on the second line of the display, in hours-minutes- 
seconds format. 

To set the time, use keys F2 and F3 to move the cursor to the hours, min- 
utes. or seconds on the display. F2 moves the cursor to the left; F3 moves it 
to the right. Then use the PAITERN upldown keys to change the selected 
value. When the correct time is displayed, press F4 to set it. 

The Util Menu 

UTlL selects the Util (Utility) menu, which provides information about the 
instrument options and software version of your instrument. This menu 
provides two selections: 

J 
rn OPTION displays installed instrument options. See Appendix A for a 

complete list of available options. 

rn VER displays the software version in your instrument 

d 
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! 
IRE 

REF 
CLOCK DATA 

P o o  F1 

M( 

1 
F1 

I E l  F I  

- 

PRlNT 
STATUS 

1 F3 F4 
3 T  WINDOW WORD 

1 
F1 F2 F3 F4 
MORE EDlT LENGTH FlLL 
b 
F1 F2 
ESCAPE SYNC 

F1 F2 F3 F4 
MORE MODE BITS SECOND 
b 
F I  F2 
ESCAPE REPORT 

. 
FI F2 F3 F4 
MORE LENGTH MODE REPORT 
4 - 

F I  F2 F3 F4 
MORE THRESH SQUEL PRlNT 

F2 F3 
ESCAPE PORT ONIOFF 

F1 F2 F3 F4 
MORE BAUD PARITY SlZE 

4 
F1 F2 F3 F4 
ESCAPE EOL XonB(off ECHO 

F2 F3 F4 
UT DATE TlME UTlLlTY 

4 
F1 F2 F3 
ESCAPE OPTION VERSION 

Figure 3-35: Error Detector Menu Structure Chart 
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Appendix A: Options and Accessories 

Standard The CSA 907A instrument package includes the following standard accesso- 

Accessories ries: 

m CSA 907A Bi Error Rate Test Set User manual (this manual). 

CSA 907A Bit Error Rate Test Set Programmer Manual (Tektronix part 
number 070-8686-00). 

3% inch floppy disk and 5% inch floppy disk with FrameWriter software 
(Tektronix part number 063-1522-00, included with the Programmer 
manual). 

m Power Cord (North American 120 V). TeMronix part number 
161 -0066-00. 

To obtain replacements, refer to a Tektronix products catalog or contact your 
local Tektronix field representative. 

L Optional Accessories The following optional accessories have been selected from Our catalog 
specifically for the CSA 907A. For detailed information and prices, see a 
Tektronix products catalog or contact your local Tektronix field representa- 
tive. 

Option 1M Rack Mount, provides material to convert one CSA 907A 
instrument for rack mounting. This option is intended for static use and 
is not suitable for mobile applications. 

Option 2M Rack Mount, provides material to convert two CSA 907A 
instruments for rack mounting. This option is intended for static use and 
is not suitable for mobile applications. 

rn Option 2A, 75 fl I l0 termination for both the Pattern Generator and Error 
Detector. 

Option 2T, 75 Cl Il0 termination for the Pattern Generator only. 

Option 2R, 75 Cl I l0 termination for the Error Detector only. 

Option 3A, 128K Extended Pattern Memory. Option 3A provides 128K 
programmable word memory for both the Pattern Generator, and the 
Error Detector. This option is described in detail in the Programmers 
manual. Includes SONETIFDDI Pattern ROM. 
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Appendix A: Options and Accessories 

Option 3T, 128K Extended Pattern Mernory. Option 3T provides 128K 
programmable word rnernory for the Pattern Generator only. This option 
is described in detail in the Programmers manual. lncludes SONETIFDDI -/ 
Pattern ROM. 

Option 3R, 128K Extended Pattern Mernory. Option 3R provides 128K 
programmable word rnemory for the Error Detector only. This option is 
described in detail in the Prograrnmers manual. Includes SONETIFDDI 
Pattern ROM. 

GPlB cable, one rneter, double shielded, Tektronix part number 
012-0991-01. 

GPlB cable, two rneter, Tektronix part number 012-0991 -00 

NOTE 

The CSA 907A may not comply with VDE 8 emissions requirernents 
when using the fwo rneter cable. 

RS-2324 cable, ten foot, Tektronix part number 012-091 1-00. 

Centronics cable, nine foot, DB-25 Male to 36 pin male Centronics. 
Tektronix part number 01 2-1 250-00. 

d 

pOwer Cord Optionç The following power cords are available for the CSA 907A. 

Option Al Universal European 220 V/6A, 50 Hz, Tektronix part number 
161 -0066-09. 

Option A2 United Kingdorn 240 V/6A, 50 Hz, Tektronix part nurnber 
161-0066-10. 

Option A3 Australian, 240V/6A, 50 Hz, Tektronix part number 
161-0066-11. 

m Option A4 North American 250 V/lOA. 60 Hz, Tektronix part nurnber 
161 -0066-12. 

Option A5 SwiQerland, 240 V/6A, 50 Hz, Tektronix part nurnber 
161-0154-00. 

J 
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Appendix B: Specifications 

Table 4-1: CSA 907A Pattern Generator Specifications 

Characteristic Specification 

Frequency Range 150 kHz to 700 MHz (Mbitlsec) with Interna1 or 
External Clock 

Resolution Crystal Locked at 1 kHz 

Stability 10 ppm typical 

Memory 10 Frequencies 

External Clock In 0.5-1.4 Vp.p recommended, 2.0 Vp., maxi- 
mum, 

50 n DC Coupled. selectable termination to 
GND or -2 V, 0.5 Vp-p min. 

1.4 Vp-p maximum centered on - 1.31 V with 
-2 V termination 

2.0 Vpp maximum centered on Gnd with Gnd 
termination 

Data Out Formats NRZ-L, Normal and Complement; PRBS pat- 
terns or programmable word 

PRBS pattern 2"-1, n=7, 15,17,20,23 

PRBS Patterns are pseudo-random bit 
streams described in the CClTT Blue Book, 
Volume IV Fuscicle IV.4-Recommendation 
0.151. 

The patterns for n=7 and n=17 are not speci- 
fied in that document. 

n=7 uses type 6 & 7. 
n=17usestype14&17. 

Word length maximum 16 bits (1 28K pattern memory with Option 
3N3TI3R) 

Word order Transmit LSBi or MSBit first 

Word memories 10 x 16 b i s  (8 x 128K bits with Op- 
tion 3N3T13R) 
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Appendix 6: Specifications 

Table 4-1: CSA 907A Pattern Generator Specifications (Cont.) 

Characteristic Specification J 

Data and Clock outputs 50 f2 True and Complement 
(75 R True and Complement with Option 
W2Ti2R) 

- 

Amplitude 500 mVpp to 2 Vp-,, into 50 R (75 R with Op- 
tion W2TI2R) 50 mV steps 

Baseline Offset -2.0 V to +1.8 V into 50 f2 (75 R with Option 
2A/2T/2R) to ground, 50 mV steps 

Pulse top limit +2.8 V into 50 R to Gnd. (75 f2 with Option 
2A/ZT/2R), +5.6 V open load, +4.3 V into 
5 0 n t 0 + 3 v  

Rise/Fall Times 200 ps, typical @ 1 Vp.p 

Outout Timina CLOCWDATA edae alianed (2 100 DS) 

Data lnhibit Rear panel BNC, ECL (50 0 to -2 V termina- 
tion). 500 mVp-p to l Vp.p centered on 
-1.31 V 
Asynchronous, 1 bit + 500 ps minimum width 

Error Injection Single, or 1 O-", 
where n=3,4, 5, 6,7 - 
1 error injected for each rising edge, ECL, 
50 f2 to -2 V, 50 ns minimum pulse width, 
500 mV,, to 1 VD, centered on -1.31 V 

Auxillary Outputs Clock14 and Pattern Sync, DC coupled, 
200 mVpp (* 100 mV 520%) centered on Gnd 
into 50 R 
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Table 4-2: CSA 907A Error Detector Specifications 

Characteristic Specifications 
-- -- - -- 

Frequency Range 150 kHz to 700.00 MHz (Mbitlsec), Clock In- 
put. Displayed with 10 kHz resolution. 

Memory 10 Frequencies 

Synchronization 

Auto Set Unit automatically selects PRBS mode. clock 
threshold data polarity, data threshold, and 
ClockIData input timing phase delay, then 
synchronizes on the input data pattern. 

Manual mode User selects parameters, then unit attempts to 
synchronize on the input data pattern. 

Disable mode Sync circuitly disabled 

Sync thresholds PRBS mode 25% (1024 errorsl4096 bits) 

WORD mode 3.1% (128 errorsl4096 bits) 

Option 3N3Tl3R (128K Word) thresholds, 
programmable: 

LEVEL BER RATIO ierrorslbits) 

BER Measurements Three simultaneous BER measurements 
(Totalize, Window, and Test) displayed as: 

BER: 9.9E-01 to <l.OE-16 

TOTALIZE: O to 99999999, then 1 .OE8 to 
9.9E36 

Totalize mode BER since power-on or reset 

Window mode BER over sliding window, programmable in 
time (1 second-24 hours) or bits (1E8-1 E16) 

Test mode BER ove; time of test, programmable in t h e  
(1 second-24 hours). Additional calculations 
include ES. EFS, TES. SES, DM, US, and LOS 

~ -~ ~~ ~~ - 

H is t0~  indicators Svnc loss. bit error, phase error. power 
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Table 4-2: CSA 907A Error Detector Specifications (Cont.) 

Characteristic Specifications .-/ 

Data and Ref Data l n ~ u t s  NRZ-L. RZ. True (or Inverted, Data onlv) 

Input Threshold Variable, depends on input termination: 

50 n to Gnd: -2 to +4 V 

5 o n t o - 2 v :  - 3 t o + 3 v  

50 Cl to +3 V: -1.5 t0 +4.5 V 

FLT: -2 to +2V 

Input Amplitude 0.5-6.0 V 
- - -~ 

lm~edance 50 Q(75 Cl with Option 2A/2T/2R). Gnd, 
+3 V, FLT, or -2.0 v Termination 

Delay Range O to 4 ns, variable in 100 ps steps 

Clock lnput Square wave for frequencies c 100 MHz, sine 
or square wave for frequencies 2 100 MHz. 
Amplitude is variable depending on input ter- 
mination: 

50 n to Gnd: -2 to +4 V 

5 o n t o  -2v :  -3to + 3 v  

50 f l  tO +3 V: -1.5 tO +4.5 V 

FLT: -2 to +2 V 

Monitor Outputs Pattern Sync, Clock, Data. and Error 

200 mVpp typical, DC coupled, 50 Q centered 
on ground 

Data Monitor Latched input data 

Clock Monitor Buffered Input clock 
p~ - -- - 

Pattern Svnc One bit-wide pulse per frame 

Printer Interface 
- - - 

Format Paraliel Centronics-type and redirectable to 
serial (RS-232-C) or GPlB ports. 

Hardcopy Front-panel key F4 prints unit setup 

Print on event Print if BER threshold is exceeded; program- 
mable rate (1 E-02 to 1 E-06) 

Print on end-of-window Print on End of Window, programmable in 
t h e  (1 second-24 hours) or bits (1 E8-1 E16) 

Print on end-of-test Print on End of Test. programmable length 
(1 second-24 hours) 
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Table 4-3: CSA 907A Pattern Generator and 
CSA 907A Error Detector Cornmon Specifications 

Characteristic Specification 

Front-Panel Connectors SMA female 
~~ 

Physical Specifications 6" H x 14.4" W x 16.5" D 
(152 mm x 366 mm x 420 mm) 

Weight 24 Ibs (1 1 kg) 

Operating Temperature O to 40°C 

Storage Temperature -20" to 40" C 

Humidity 90% RH at 30" C, 
75% RH to 40" C, 
MIL-T-28800D Class 6, Test 4.5.5.1.2.2 modi- 
fied to 90% at 30" C 

Power Requirements 90-132 VAC, or 180-264 VAC, 47-63 Hz. 
100 W maximum 

RS-232-C and GPlB Interfaces 

Controlied funciions Remote control of al1 front-panel funciions 
except power and panel lock. 

Read back functions See Programmer manuai 

GPlB EOS characier LF (line feed; OAhex) 

GPlB Address Front-panel selected; 0-30 or OFF-BUS. 
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Appendix C: Default Settings 

To return the Pattern Generator or Error Detector to its factory default set- 
iings, power it down, then hold down the CLEAR key in the PATERN 
section, the MSB (1) key, and the VlEW ANGLE key while powering up the 
instrument. You will see the message Default Settings briefly on the display. 

Table 4-4: CSA 907A Pattern Generator 
Factory Default Settings 

Parameter Settlna 

Fresuencv 

External Clock Mode INT. GND termination 

Frequency 705.000 MHz 

Frequency Memory (All 10) 705.000 MHz 

Frequency Step Size 100.000 MHz 

Data Pattern 

PRBS Pattern PN7 

WORD Memory (All 10) AA 55 

Programmable Data Pattern AA 55 

Current Pattern Setting PRBS 

Data lnvert OFF 

ClocWData Outputs 

Output Clock Amplitude 1.50 V 

Clock Baseline Offset -0.75 V 

Output Data Amplitude 1.50V 

Data Baseline Offset -0.75 V 

Error Injection Rate OFF 

Miscellaneous 

View Angle O 

Panel Lock OFF 
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Appendlx C: Default Settings 

Table 4-4: CSA 907A Pattern Generator 
Factory Default Settings (Cont.) 

J 

Parameter Setting 

Remote Interfaces 

Remote Mode LOCAL 

GPlB Address 15 

GPlB Terminator EOIILF 

RS-232-C Promot CSA907AT 

RS-232-C Baud Rate 

RS-232-C Parity EVEN 

RS-232-C Data Size 8 bits 

RS-232-C EOL CWLF 

Table 4-5: CSA 907A Error Detector 
Factory Default Settings 

Parameter Setting 

Clock, Data and Ref Data Inputs 

Input Data Delay O psi d 

Input Data Threshold 0.00 V1 

l n ~ u t  Clock Threshold 0.00 V 

SinglelDiff Single 

Reference Data Delay 0 PS 

Reference Data Threshold -1.50 V 
- - -- 

Input Data Termination O V 

Input Clock Termination O V 

Reference Data Termination O V 

Data Pattern 

PRBS Pattern PN71 

WORD Memory (All10) AA 55 

Programmable Data Pattern AA 55 

Current Pattern setting PRBS 

Data lnverî OFF' 

Reference Data Mode OFF 
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Table 4-5: CSA 907A Error Dstector 
Factory Default Settings (Cont.) 

Pararneter Setting 

AutoIStatus 

Auto Search Mode ON 

Svnchronization Disable OFF 

Error Display Select Mode TOTALIZE 

Error BeeDer 

Audio Volume O (OFF) 

Error Rate Threshold 1E-3 

Miscellaneous 

View Angle O 

Panel Lock OFF 

Rernote Interfaces 

Remote Mode LOCAL 

GPlB Address 14 

GPlB Terrninator EOIILF 

RS-232-c Prompt 

RS-232-C Baud Rate 9600 

RS-232-C Parity EVEN 

RS-232-C Data Size 8 b i s  

RS-232-C EOL CRILF 

Tirne Keeping 

Date 1-1-1990 

Time 00:OO:OO.O 

Printer 

Port Parallel 

Output (test report) OFF 

Current BER 

Mode SECONDS 

BITS 1 .OE09 

SECONDS 300 

May be adjusied during AUTOSET pmcess aiter power-up default settings have been 
made. 
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Appendix D: Performance Verification 

The following tests veri i  that the CSA 907A Pattern Generator and 
CSA 907A Error Detector achieve their specified performance. These instru- 
ments are not user-adjustable. If your CSA 907A needs repair, return it to a 
Tektronix field office. (See Packaging for Shipment, on page 1-7.) 

Rec~mmended Test The recommended test equipment needed to verify performance is listed 

Equipment below. Only the first three items are required to perform a functional test. 

Table 4-6: Recommended Test Equipment 

Description Minimum Specification Example Comment 

CSA 907A Pattern Generator 

CSA 907A Error Detector 

Coaxial SMA Cabies equal length 

Standard Instrument six each 50 !2 Tektronix part number: 
174-1427-00 

L 
75 R Option four each 75 Q two each Tektronix part number: 

50 n 012-1338-00 (75 n)  
012-0074-00 (50 R), 

SMA male to BNC female eight each Tektronix part number: 
Adapter 015-1018-00 

Digital Sampling Oscilloscope Tektronix 11800 Series or 11801A or CSA 803 
(DSO) CSA 803 Communications 

Signal Analyzer 

Sampling Head, installed in Low-noise sampling head Tektronix SD-22 Sampling 
DSO Head. or SD-26 Sampling 

Head 

Signal Generator(s) Signal generator(s) cover- Tektronix SG 503 
ing the range (250 kHz-250 MHz) 
150 kHz-705 MHz TeMronix SG 504 

(245 MHz- 1050 MHz) 

Square Wave Generator 0.1 Hz to 11 MHz, variable Tektronix FG 502 
offset 

Power splitter 50 Q SMAfemaie con- TeMronix part number: 
nectors O1 5-0565-00 
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Table 4-6: Recommended Test Equipment (Cont.) 

Description Minimum Specification Example Comment d 

Attenuator (for signal connec- 2X or 5X attenuation, 2X attenuator, Tektronix 
tion to the DSO; not used for 50 Q SMA female con- part nurnber: 
75 fl option) nectors 015-1001 -00 

5X attenuator, Tektronix 
part number: 
015-1002-00 

- 

lmpedance Match (for use with two each, 75 i-2 to 50 i-2 Tektronix part number: Male end of BNC is 
75 fl option only) 01 1 -0057-01 (BNC: re- 75 Cl 75 0 to 50 fl 

auires use of BNC to SMA ratio: 2.35.50 Cl to 
adapter). See Figure 4-1. 75 fl ratio: 1.6 

50 BNC Terminator Male connector Tektronix part number: 
O1 1-0123-00 

RS-232-C Terminal 300 baud (faster is ac- See the CSA 907A Pro- 
ceptable) grammer rnanual 

- - 

Torque Wrench (for SMA con- Range of 7-10 in.-lb. 
nectors) 

Printer Centronics compatible 

Male BNC Female BNC 

From 75 n End: Frorn 50 fi End: 

- v75 = 2.35 v50 - - - 1.6 
v50 v75 

Figure 4-1: 75 fi to 50 C2 lmpedance Match 
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Functional Test To functionally test the CSA 907A, connect the Error Detector to the Pattern 
Generator and confirrn their correct operation as described below. 

NOTE 

In these procedures, the Pattern Generator ( l x )  and Error Detector 
(Rx) are returned to their default settings. The word mernories will 
be reset. If you have entered word patterns thar you do not want to 
lose, use a GPIB or RS-232-C controller to Save them before begin- 
ning these procedures. 

Step 1: Make connections appropriate to the options installed as fol- 
lows: 

Table 4-7: Connections for Functional Test 

Option From To Comment 

Standard Instrument Tx Clock Rx Clock 50 R SMA Coax 

Tx Not Clock Rx Not Clock 50 Q SMA Coax 
-- - 

Tx Data Rx Data 50 Q SMA Coax 

Tx Not Data Rx Not Data 50 Q SMA Coax 
L 

75 C l  Option Tx Clock Rx Clock 75 Q SMA Coaxl 

Tx Not Clock Rx Not Clock 75 R SMA Coaxl 

Tx Data Rx Data 75 Q SMA Coaxl 

Tx Not Data Rx Not Data 75 Q SMA Coaxl 

1 This may be accomplished by uslng SMA to BNC adapter6 and 75 il BNC Coaxial cables. 
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Daia 

NOt D a a  

Figure 4-2: Setup for Functional Test of Standard Instrument 

Step 2: Reset both the Pattern Generator and the Error Detector to their 
factory default settings: Depress the CLEAR key in the PATTERN sec- 
tion, the MSB (1) key, and the VlEW ANGLE key, and hold down al1 
three keys while cycling the power. 

The message Default Seîtings should appear briefly on the display of 
each unit. followed by the CSA 907A logo, before the functional display 
appears. 

Step 3: At the Pattern Generator, verify that error injection is off (you 
should see ERR OFF on the display). If error injection is on, press the 
SINGLE key in the ERROR INJECT section to turn it off. 

O Step 4: At the Pattern Generator, verify that PRBS is selected (the PRBS 
LED, in the PATTERN section, should be on). If not. press the PRBS key 
to select it. 

d 
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Step 5: At the Error Detector, press the STARTISTOP key in the ER- 
ROR DETECTION section and the CLEAR key in the ERROR HISTORY 
section to clear the error display and the errorhistory LEDs. All four 
history LEDs should be off. 

Because the Error Detector defaults to Autoset mode, the Error Detector 
and Pattern Generator are now linked and synchronized. The following 
checks will confirm the functionality of the units. 

Confirmation of Frequency Function 

Step 6: In the Pattern Generator CLOCK section, the FREQUENCY LED 
shouid be on; If it is not, press the FREQUENCY key to select it. 

Step 7: Use the Pattern Generator CLOCK upldown keys to change the 
output frequency. 

Step 8: Check that the frequency displayed by the Error Detector 
matches the Pattern Generator output to within k0.1 MHz. (Note that the 
resolution of the Error Detector is 0.01 MHz and that the resolution of the 
Pattern Generator is 0.001 MHz.) 

Step 9: At the Pattern Generator use the STEP key to select another 
frequency step size (note the placement of the underscore on the Pat- 
tern Generator frequency display), and repeat steps 7 and 8 at this step 
size. 

Step 10: Repeat steps 7 through 9 for al1 step sizes. 

Confirmation of Selectable Data Patterns 

Step 11: In the Pattern Generator PATTERN section veriiy that the 
PRES LED is on. If not, press the PRES key to select it. 

Step 12: Press the Pattern Generator PATTERN upldown keys to select 
PRBS pattern PN7. 

Step 13: Verify that the Error Detector displays the sarne PRBS pattern 
as the Pattern Generator. 

Step 14: At the Error Detector, press the CLEAR key in the ERROR 
HISTORY section. 

Step 15: Verify that the four ERROR HISTORY LEDs are off and stay 
off. 

Step 16: At the Pattern Generator, use the PATTERN upldown keys to 
select the next PRBS pattern. 

Step 17: Repeat steps 13 through 16 for each of the five PRBS pat- 
terns. 

Step 18: In the Pattern Generator OUTPUT section, press the INVERT 
DATA key. The INVERT DATA LED will light. 
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Step 19: Verify that the INVERT DATA LED in the Error Detector INPUT 
section is also on. 

d 

0 Step 20: Repeat steps 12 through 17, noting that INV is displayed aiter 
the PRBS pattern on the Error Detector dispiay. 

Confirmation of Pattern Generator Output Data Level 
Change 

In this part of the functional test procedure, you will verify that the Error 
Detector threshold responds correctly to the sample values of baseline offset 
and amplitude in the Pattern Generator output. The sample values and 
threshold limits are summarized in the following Data Levels table. Repeat 
steps 21 through 27 for each row of the Data Levels table. 

NOTE 

Values in the following table are repeated; the purpose of this test is 
to determine that the CSA 907A responds correctly to changes in 
data level. You do not need to read the results except at Step 26. 

Table 4-8: Data Levels 

Pattern Generator Pattern Generator Error Detector 
Basellne Offset Am~lltude Threshold Llmits 4 

Step 21: In the Pattern Generator OUTPUT section. the DATA LED 
should be on. If not, press the DATA key. The INVERT DATA LED 
should be off. If it is not, press the key to turn it off. 

Step 22: Use the Pattern Generator BASELINE OFFSET up/down keys 
to set the baseline offset value shown in the Pattern Generator Baseline 
Ofiset column of the Data Levels table. 

Step 23: Use the AMPLITUDE upldown keys to set the amplitude to 
the value shown in the Pattern Generator Amplitude column of the Data 
Levels table. 

Step 24: At the Pattern Generator select another PRBS pattern (using 
the PAïTERN upldown keys) ta initiate a resynchronization by the Error 
Detector. 

Step 25: Select PRBS pattern PN7. 
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Step 26: At the Error Detector veriiy that once the green LOCK LED in 
the SYNC section lights, the displayed threshold is between the lirnits 
shown in the Error Detector Threshold Lirnits colurnn of the Data Levels 
table. Cycle through al1 five PRBS patterns (PN7, PN15, PN17, PN20, 
and PN23) and verify that the Error Detector synchronizes on each 
pattern. 

[7 Step 27: At the Error Detector, press the CLEAR button in the ERROR 
HISTORY section to ensure that the SYNC LOSS LED is off. 

Confirmation of Error Injection Rates 

[7 Step 28: In the Error Detector ERROR DETECTION section, press the 
DISPLAY SELECT key until there is an oo (intinity) syrnbol on the display 
preceding the error rate. 

Step 29: At the Error Detector, press the CLEAR key in the ERROR 
HISTORY section, and press the STARTISTOP key in the ERROR DE- 
TECTION section to clear the history LEDs and error rate display. 

Step 30: In the Pattern Generator ERROR INJECTION section press 
the SINGLE key and confimi on the Error Detector the BIT LED (in the 
ERROR HISTORY section) lights and that the displayed error total 
increases by one each tirne you press the SINGLE key. Press this key at 
least 20 tirnes. 

NOTE 

Press the SINGLE key briefly. If you hold it down, the Pattern Gen- 
erator injects errors repeatedly into the data Stream. 

[7 Step 31: In the ERROR HISTORY section press the CLEAR key to 
clear the history LEDs. 

Step 32: In the Pattern Generator ERROR INJECTION section, press 
the RATE key. ERR 1 E-7 will appear on the display. The ERROR 
INJECTION LED should be on steadily. 

[7 Step 33: In the Error Detector ERROR DETECTION section. press the 
STARTISTOP key to clear the totalize error display. 

Step 34: Wait 15 seconds; then confirrn that the error rate displayed on 
the Error Detector matches the Pattern Generator injected error rate and 
that the Error Detector BIT LED in the ERROR HISTORY section is 
lighted. 

Step 35: In the Pattern Generator ERROR INJECTION section, press 
the RATE key once to select the next error rate. 
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Step 36: Repeat steps 33 through 35 untii al1 Pattern Generator error 
rates have been verified and EXT appears on the Pattern Generator 
display. Press the Pattern Generator ERROR RATE key once more to 
turn off error injection. 

Step 37: Look straight at the Pattern Generator LCD panel. Depress the 
view angle button until you see the darkest digits. Change the vertical 
angle from which you view the display and adjust the clarity by depress- 
ing the view angle adjust button. This is to verify that the contrast of the 
display can be optimized for the user's viewing angle. 

Step 38: Repeat Step 37 for the Error Detector. 

Step 39: Set the Pattern Generator and Error Detector to Factory De- 
fault Settings. Veriiy that the Error Detector SYNC LOCK light illumi- 
nates. Push the CLEAR key in the ERROR HISTORY section. Record 
the delay value shown on the display (lower left display area) for later 
use. Deselect AUTOSET on the Error Detector. Press the DELAY key in 
the input section of the Error Detector. Vary the delay using the UP and 
DOWN arrow keys in the input section of the Error Detector until the 
PHASE light in the ERROR HISTORY section illuminates.Manually return 
the Error Detector delay setting to that recorded above. Verify that the 
PHASE light can be extinguished by the CLEAR key. 

Confirmation of Selectable Error Detector Terminations 

Step 40: Set the Pattern Generator and Error Detector to Factory De- 
fault Settings. Confirm that the Error Detector F2 LED is not lighted. J 

Step 41: Push the Error Detector TERM button and confirm that the 
LCD displays GND. 

Step 42: Perform the following actions for each termination iisted: 

a. Select the Error Detector termination by using the UP and DOWN 
arrow keys in the INPUT section. 

b. On the Pattern Generator, select PN15, wait for a few seconds, then 
select PN7. Use the UP and DOWN arrow keys to select the differ- 
ent PN values. 

c. Wait for the Error Detector LOCK light to come on. 

d. Confirm the the Error Detector threshold display falls within the limits 
shown in Table 4-9. 

NOTE 

The threshold limits listed in Table 4-9 assume that the Pattern 
Generator is set to default Amplitude and Baseline Offset. 

J 
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Table 4-9: Error Detector Termination Threshold Limits 

Error Detector Termination Error Detector Threshold Limits 

50 R to GND O V 2300 mV 

-- -- 

FLT O V 2300 mV 

e. Press F2 on the Error Detector to select CLOCK inputs and confirm 
that the F2 LED is lighted, and repeat steps a through d. 

Confirmation of Differential Operation 

Step 43: Set the Pattern Generator and Error Detector to Factory De- 
fault Settings. 

Step 44: Push the Error Detector DlFF button and confirm that the LED 
lights. 

Step 45: Push the Error Detector F2 button and then the DlFF button. 
Verify that the Error Detector LOCK iight illuminates. 

Confirmation of Buttons and lndicators 

Step 46: Reset both the Pattern Generator and Error Detector by cycl- 
ing the power. 

Step 47: Verify the following Pattern Generator LED's. 

Section ON OFF 

CLOCK FREQUENCY RECAU 
SAVE 
EXT 

PAiTERN PRBS WORD 
RECALL 
SAVE 
WORD LENGTH 
F i  -F4 
Bits 1-8 

OUTPUT DATA CLOCK 
INVERT DATA 

ERROR INJECT RATE 

Left Side PANEL LOCK 
GPIB ADDR 
LOCAL 
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Step 48: Verify the Pattern Generator LEDs and buttons operate by 
toggling the following buttons and observing the LEDs turn ON and OFF. 

4 

Section LEDlButton lndicator 

Lefi Side PANEL LOCK ON-OFF .- 

GPlB ADDR ON-OFF 

Step 49: Verify the Error Detector LEDs and buttons operate by toggling 
the following buttons and observing the LEDs turn ON and OFF 

Section LEDIButton lndicator 

LEFT SlDE PANEL LOCK ON-OFF 
ADDR ON-OFF 

Pattern Generator The following procedures verify the Pattern Generator internai clock source, 
external clock input. data patterns, data output, clock output. error injection, Specification Checks and Clock,4 outDut, 

Internai Clock Source Check 

This procedure will test the Pattern Generator internal clock as well as the 
Error Detector clock input. 

Step 1: Make connections appropriate to the options installed as fol- 
lows: 

Table 4-10: Connections for lnternal Clock Source Check 

Option From To Comment 

Standard Instrument Tx Clock Rx Clock 50 Q SMA Coax 

Tx Not Clock Rx Not Clock 50 Q SMA Coax 

Tx Data Rx Data 50 Q SMA Coax 

Tx Not Data Rx Not Data 50 Q SMA Coax 

Rx Monitor Clock Out DSO Input 50 n 
Tx PATTERN SYNC DSO Trigger Input 50 !2 

Tx Clock Rx Clock 75 R SMA Coaxi 

Tx Not Clock Rx Not Clock 75 SMA Coaxi 

Tx Data Rx Data 75 R SMA Coaxl 
- - 

Tx Not Data Rx Not Data 75 R SMA Coaxl 

R X  Monitor ~ l o c k  Out DSO l n ~ u t  50 f2 

Tx PATTERN SYNC DSO Trigger Input 50 n 

1 This may be accomplished by using SMA to BNC adapters and 75 n BNC Coaxial cables. .4 
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Step 2: Reset both the Pattern Generator and the Error Detector to their 
factory default settings: Depress the CLEAR key in the PAïTERN sec- 
tion, the MSB (1) key, and the VlEW ANGLE key, and hold down al1 
three keys while cycling the power. Press the CLEAR key in the ERROR 
HISTORY section of the Error Detector. 

Step 3: Set the DSO to display the clock signal. 

Step 4: For each row in the Pattern Generator Clock Frequency Lirnits 
table (following), set the Pattern Generator frequency controls in the 
CLOCK section to set the clock frequency to the value in the Frequency 
column and verify that the frequency displayed by the Error Detector is 
within the limits given in the Lirnits column. Use the DSO to measure the 
frequency and verify that it is also within the limits. 

Table 4-11: Pattern Generator Clock Frequency Lirnits 

Frequency Umlts 

150.0 kHz 147.0 kHz to 153.0 kHz 

1 .O0 MHz 0.98 MHz to 1 .O2 MHz 

10.00 MHz 9.80 MHz to 10.20 MHz 

100.00 MHz 98.00 MHz to 102.00 MHz 

200.00 MHz 196.00 MHz to 204.00 MHz 

400.00 MHz 392.00 MHz to 408.00 MHz 

700.00 MHz 
-- 

686.00 MHz to 714.00 MHz 

Step 5: Disconnect the cables between the DSO and the CSA 907A. 
Connect the Pattern Generator Clocki4 output through a 50 Cl power 
spliîter to the DSO input and trigger input. 

Step 6: Set the Pattern Generator Clock to 400 MHz. 

Step 7: Veriiy that the rate of the Clocki4 output is 100 MHz +2 MHz. 
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External Clock lnput Check 

Step 1: Make connections appropriate to the options installed as fol- 2 
lows: 

Table 4-12: Connections for External Clock lnput Check 

Option From To Comment 

Standard Instrument Tx Clock Rx Clock 50 Q SMA Coax 

Tx Not Clock Rx Not Clock 50 Q SMA Coax 

Tx Data Rx Data 50 Q SMA Coax 

Tx Not Data Rx Not Data 50 Q SMA Coax 

Rx Monitor Clock Out DSO Input 50 Q 

Tx PATERN SYNC DSO Trigger Input 50 n 
Sianal or Square Wave Tx External Clock lnput 50 Q SMA Coax 
~ënerator 

75 Q Option Tx Clock Rx Clock 75 Q SMA Coaxl 

Tx Not Clock Rx Not Clock 75 Q SMA Coaxl 

TX Data Rx Data 75 Q SMA Coaxl 

Tx Not Data Rx Not Data 75 Q SMA Coaxl 

~ x ~ o n i t o r  Clock Out DSO l n ~ u t  50 R 

Tx PA7TERN SYNC DSO Triaaer l n ~ u t  50 n ./ -- 
Signal Generator Tx External Ciock Input 50 Q SMA Coax 

1 This may be acmpllshed by using SMA to BNC adaptars and 75 il BNC Coaxial cables. 

Step 2: Reset both the Pattern Generator and the Error Detector to their 
factoty default settings: Depress the CLEAR key in the PATTERN sec- 
tion, the MSB (1) key, and the VlEW ANGLE key, and hold down al1 
three keys while cycling the power. Press the CLEAR key in the ERROR 
HISTORY section of the Error Detector. 

Step 3: Set the DSO to display the clock signal. 

Step 4: Set the Signal or Square Wave Generator output voltage to be 
in the range 0.5 to 1.5 V peak-to-peak, centered around ground. The 
CSA 907 is designed to accept pulses and square waves, although sine 
waves will usually work except at lower frequencies. 

0 Step 5: Switch on the signal generator. 

Step 6: Press the EXT key in the Pattern Generator CLOCK section to 
enable the external clock input. The EXT LED should be lighted. 

d 
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Step 7: For each row in the Pattern Generator Clock Frequency Lirnits 
table (following), set the Signal or Square Wave Generator to the f re  
quency listed in the Frequency column and verify that the frequency 
displayed by the Error Detector and the frequency displayed by the DSO 
are within the defined limits after the Error Detector SYNC LOCK light 
turns on. If it does not SYNC, confirm that the Pattern Generator PRBS 
light is on. Push the button and turn on the PRBS light if it is off. 

Table 4-1 3: Pattern Generator Clock Frequency Limits 

Frequency Limits 

150.0 kHz 147.0 kHz to 153.0 kHz 

1 .O0 MHz 0.98 MHz to 1 .O2 MHz 

10.00 MHz 9.80 MHz to 10.20 MHz 

100.00 MHz 98.00 MHz to 102.00 MHz 

200.00 MHz 196.00 MHz to 204.00 MHz 

400.00 MHz 392.00 MHz to 408.00 MHz 

700.00 MHz 686.00 MHz to 71 4.00 MHz 

Data Pattern Check 

Step 1: Make connections appropriate to the options installed as fol- 
lows: 

Table 4-14: Connections for Data Pattern Check 

Option From To Comment 

Standard Instrument Tx Clock Rx Clock 50 R SMA Coax 

Tx Not Clock Rx Not Clock 50 f2 SMA Coax 

Tx Data Rx Data 50 B SMA Coax 

Tx Not Data Rx Not Data 50 Cl ,  SMA Coax 

Tx PAïTERN SYNC DSO Trigger Input 50 n 
Rx Monitor Data Out DSO Input 50 n 

75 Cl Option Tx Clock Rx Clock 75 Q SMA Coaxl 

Tx Not Clock Rx Not Clock 75 f& SMA Coaxl 

Tx Data Rx Data 75 SMA Coaxl 

Tx Not Data Rx Not Data 75 R SMA Coaxl 

Tx PATERN SYNC DSO Trigger Input 50 52 - 1 This may be accomplished by using SMA to BNC adapterr and 75 n BNC Coaxial cables. 
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Step 2: Reset both the Pattern Generator and the Error Detector to their 
factory default settings: Depress the CLEAR key in the PAITERN sec- 
tion, the MSB (1) key, and the VlEW ANGLE key, and hold down al1 J 

three keys while cycling the power. Press the CLEAR key in the ERROR 
HISTORY section of the Error Detector. 

Step 3: Set the DSO to display the data signal. 

Step 4: Use the STEP key and the CLOCK upldown keys at the Pattern 
Generator to set the clock frequency to 160 MHz. 

Step 5: Set the Pattern Generator and the Error Detector word length to 
two bytes (16 bis). The method to set the word length depends on 
whether the unit is equipped with extended memory, Option 3Al3T13R 
(1 28K RAM Extended Memory). 

To determine what options are installed in your unit. press the following 
sequence of keys: 

Pattern Generator 

F I  to enter Menu Mode 

F1 aqain to view the second page of the Main Menu 

F3 to enter Utiliiv Menu 

F2 to view a list of the inçtalled options 
- 

F i  repeatedly to exit the Menu system 

Error Detector d 

F I  to enter Menu Mode 

F1 again to get to page 2 

F I  again to get to page 3 

F4 to enter Utility Menu 

F2 to view a list of the installed options 

F I  repeatedly to exit the Menu system 

For units without Option 3Al3T13R: 

In ~~~PAITERN section, press the WORD key, then press the WORD 
LENGTH key to select word length mode. The WORD LENGTH LED 
should light. Use the PATTERN upldown keys to select 16 (bits). 

For units with Option 3Al3T13R: 

Press the F1 key to enter menu mode. Select WORD (F4) from the main 
menu, then select LENGTH (F3) from the Word menu. Set the length to 
0002 BYTES (using the PATTERN upldown keys to change the digit). 
Press F4 to set the selection. 

To get back out of menu mode. press F I  repeatedly. 

Remember to do this for both the Error Detector and Pattern Generator: - 
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Step 6: Perform the following sequence: 

a. Press the Error Detector AUTOSET bunon to disable that function. 
The AUTOSET LED should go out. 

b. In the PATTERN section of both the Pattern Generator and the Error 
Detector press the WORD key to select word pattern mode. The 
WORD LED should light. Press the CLEAR key in the ERROR 
HISTORY section of the Error Detector. 

Step 7: For each row of the Word Patterns and Frequency Values table 
(following), set the Pattern Generator and Error Detector Word data 
pattern as shown in the Pattern column. In the table. the two eight-bit 
LED sequences are shown below the hexadecimal value; load the first 
into location 00000 and the second into location 00001. 

a. Use the PATTERN upldown keys to select location 00000 

b. Use the BIT keys to set the Byte 00000 pattern. 

c. Use the PATTERN upldown keys to select location 00001. 

d. Use the BIT keys to set the Byte O0001 pattern. 

Verii that the Error Detector synchronizes on the input (the LOCK LED 
in the SYNC section should light). Use the DSO to measure the signal 
frequency, and ver i i  that it is within the limits shown in the Frequency 
Limits column. 

Table 4-15: Word Patterns and Frequency Values 

Pattern (and BIT LED Sequence) Frequency Llrnits 
(measured on DSO) 

FFOO: 
, t , , t , . l ,  l,.~,.l,.~,.~, 

9.80 MHz to 10.20 MHz 
Byte 00000 ;);;t;;t;-$:;t;;~;;t:;e: 
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Data Output Amplitude and Baseline Offset Check 

Step 1: Make connections appropriate to the options installed as fol- 
lows: 

Table 4-16: Connections for Data Output Amplitude and Baseline Offset Check 
- -  - - 

Option From To Comment 

Standard Instrument Tx Data DSO Ch 1 Input 50 Q SMA Coax; 
Use 2X or 5X attenuator 
at Ch 1 lnput 

Tx Not Data DSO Ch 2 Input 50 Q SMA Coax; 
Use 2X or 5X attenuator 
at Ch 2 lnput 

Tx PATïERN SYNC DSO Triaaer Inout 50 n 

75 n Option Tx Data DSO Ch 1 Input 75 Q SMA Coax' 

Tx Not Data DSO Ch 2 Input 75 Q SMA Coaxi 

Tx PAUERN SYNC DSO Trigger Input 50 0' 

1 This mey be accompll8hed by uslng SMA to BNC adapters and 75 R BNC Coaxial cables. Use a 75 n lmpedance Match at the DSO 
input end of the 75 R cable connecUn9 the Data and Not Data liner. Ananuators am not requirsd when the lmpedance Match 1s used 

[7 Step 2: Reset both the Pattern Generator and the Error Detector to their 
factory default settings: Depress the CLEAR key in the PATEAN sec- 
tion. the MSB (1) key, and the VlEW ANGLE key, and hold down al1 
three keys while cycling the power. 

Step 3: At the Pattern Generator use the STEP key and the CLOCK 
upldown keys to set the clock frequency to 100 MHz. 

Step 4: Set the DSO to display the data and not data signals at a 
ground crossing point. (A tirne base setting of 75 psldiv will provide a 
reasonable display.) 

Step 5: Verii that the Data and Not Data signals are time matched at 
the ground crossing 275 ps. 

Step 6: Set the DSO to display a wider time section of the waveforms 
(2 to 20 nsldiv will provide a reasonable display). 

[7 Step 7: Connecta 50 n BNC Terminator to the Data lnhibit input on the 
Pattern Generator rear panel and verify that the Data Output switches 
low and the Not Data Output switches high. 

Step 8: Remove the 50 Cl BNC Terminator that was connected in step 7. 

4 
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Step 9: For each row in the Pattern Generator Data Amplitude table 
(below), set the Pattern Generator data amplitude to match the value in 
the Amplitude column, and veriiy that the amplitude as measured by the 
DSO is within the limits stated in the Limits column. Do this for both the 
Data and the Not Data signals. 

(To set the Pattern Generator data amplitude, press the DATA key in the 
OUTPUT section, then use the AMPLITUDE upldown keys. You do not 
need to adjust the baseline offset for this part of the procedure.) 

Table 4-17: Pattern Generator Data Amplitude 

Am~l i tude  Limits 

NOTE 

Remember to account for the attenuator or the 75 R to 50 R adapt- 
er when measuring amplitude and baseline offset at the DSO. Refer 
to the illustration at the end of this section for the definition of 
amplitude and baseline offset. 

Step 10: For each row in the Pattern Generator Data Baseline Offset 
table (following). set the Pattern Generator data baseline offset to match 
the value in the Baseline Offset column and verify that the baseline offset 
as measured by the DSO is within the limits stated in the Limits column. 
Do this for both the Data and the Not Data signals. Leave the data 
amplitude set at 0.50 V. 

(To set the Pattern Generator data baseline offset, press the DATA key in the 
OUTPUT section, then use the BASELINE OFFSET upldown keys.) 

Table 4-18: Pattern Generator Data Baseline Offset 

Baseline Offset Limits 

-2.0 V -2.4 tO -1.6 V 

1.8V 1.5 to  2.1 V 

NOTE 

Remember to account for the attenuator or the 75 to 50 f2 adapt- 
er when measuring amplitude and baseline offset at the OSO. Refer 
to the illustration at the end of this section for the definition of 
amplitude and baseline offset. These parameters are to be mea- 
sured at a point on the waveform after transients have senled. 
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Figure 4-3: Definition of Amplitude and Baseline Offset 

Clock Output Amplitude and Baseline Offset Check 

Step 1: Make connections appropriate to the options installed as fol- 
lows: 

Table 4-19: Connections for Clock Output Amplitude and Baseline Offset Check 

Option From To Comment 

Standard Instrument Tx Clock DSO Ch 1 Input 50 CL SMA Coax; 
Use 2X or 5X attenuator 
at Ch 1 lnput 

4 

Tx Not Clock DSO Ch 2 Input 50 CL SMA Coax; 
Use 2X or 5X attenuators 
at Ch 2 lnput 

Tx PATTERN SYNC DSO Trigger Input 50 n 
75 fl Option Tx Ciock DSO Ch 1 Input 75 Q SMA Coaxl 

Tx Not Clock DSO Ch 2 Input 75 Q SMA Coaxl 

Tx PATTERN SYNC DSO Trigger Input 50 n 

1 This may be accomplished by using SMA to BNC adapters and 75 ii BNC Coaxial cables. Use a 75 ii to 50 ïi lmpedance Match at the 
DSO input end of the 75 ii cabie connecting the Clock and Not Clock Ilnes. Auenuators are not required when the lmpedance Match is 
used 

Step 2: Reset both the Pattern Generator and the Error Detector to their 
factory default settings: Depress the CLEAR key in the PAlTERN sec- 
tion, the MSB (1) key, and the VlEW ANGLE key, and hold down al1 
three keys while cycling the power. Press the CLEAR key in the ERROR 
HISTORY section of the Error Detector. 

Step 3: At the Pattern Generator use the STEP key and the CLOCK 
upldown keys to set the clock frequency to 100 MHz. 

Step 4: Set the DSO to display the clock and not clock signals at a 
ground crossing point. (A tirne base setting of 75 psldiv wiil provide a 
reasonable display.) -J 
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Step 5: Verify that the Clock and Not Clock signals are tirne matched at 
the ground crossing -ç75 ps. 

Step 6: Set the DSO to display a wider time section of the waveforms 
(2 to 5 nsldiv will provide a reasonable display). 

Step 7: For each row in the Pattern Generator Clock Amplitude table 
(below), set the Pattern Generator clock amplitude to match the value in 
the Amplitude column, and verify that the amplitude as measured by the 
DSO is within the limits stated in the Limits column. Do this for both the 
Clock and the Not Clock signals. 

(To set the Pattern Generator clock amplitude, press the CLOCK key in 
the OUTPUT section, then use the AMPLITUDE upldown keys. You do 
not need to adjust the baseline offset for this part of the procedure.) 

Table 4-20: Pattern Generator Clock Amplitude 

Amplitude Limlts 

NOTE 

Remember to account for the attenuator or the 75 R to 50 R adapt- 
er when measuring amplitude and baseline offset at the DSO. Refer 
to the illustration at the end of the preceding section for the defini- 
tion of amplitude and baseline offset. These parameters are to be 
measured at a point on the waveform aner transients have settled. 

Step 8: For each row in the Pattern Generator Clock Baseline Offset 
table (below), set the Pattern Generator clock baseline offset to match 
the value in the Baseline Offset column, and veriiy that the Baseline 
Offset as measured by the DSO is within the limits stated in the limits 
column. Do this for both the Clock and the Not Clock signals. Leave the 
am~litude set at 0.50 V. 

NOTE 

When measuring baseline offset, be sure the amplitude is s 1 V 
peak-to-peak. 

(To set the Pattern Generator clock baseline offset, press the CLOCK 
key in the OUTPUT section, then use the BASELINE OFFSET upldown 
keys.) 
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Table 4-21: Pattern Generator Clock Baseline Offset 

Baseline Offset Limits d 

NOTE 

Remember to account for the attenuator or the 75 R to 50 R adapt- 
er when rneasuring amplitude and baseline offset at the DSO. Refer 
to the illustration at the end of the preceding section for the defini- 
tion of amplitude and baseline offset. These parameters are to be 
measured at a point on the waveform after transients have settled. 

External Error lnjection Check 

Step 1: Make connections appropriate to the options installed as fol- 
lows: 

Table 4-22: Connections for External Error Injection Check 

Option From 10 Comment e' 

Standard Instrument Tx Clock Rx Clock 50 Q SMA Coax 

Tx Not Clock Rx Not Clock 50 Q SMA Coax 

Tx Data Rx Data 50 Q SMA Coax 

TX Not Data FK Not Data 50 Q SMA Coax 

Square Wave Generator Tx Error lnject lnput on 50 Q SMA Coax 
Rear Panel (Verify the signal voltages 

before making this con- 
nection [Step 21) 

75 n Option Tx Clock Rx Clock 75 Q lnterconnect Coaxl 

Tx Not Clock Rx Not Clock 75 Q lnterconnect Coax' 

Tx Data Rx Data 75 Q lnterconnect Coaxl 

Tx Not Data Rx Not Data 75 Q lnterconnect Coaxl 

Square Wave Generator Tx Error lnject lnput on 50 Q C O ~ X  
Rear Panel (Verify the signal voltages 

before making this con- 
nection [Step 21) 

1 This may be accomplished by using SMA ta BNC adapters and 75 n BNC Coaxlal cables. 
- 

d 
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Daia 

Noi Data 

Figure 4-4: Setup for Pattern Generator External Error Injection Check for a Standard instrument 

Step 2: Set the Square Wave Generator to produce a square wave of 
1 kHz. Set the output amplitude to 1 V peak-to-peak when loaded by 
50 fi Set the output offset for a readout of -0.3 V on the Square Wave 
Generator (into 50 fl to ground). This will result in an ECL level signal 
when connected to the 50 0 to -2 V termination at the Pattern Genera- 
tor Error lnject Input. 

Darnage to the CSA 907A may occur if the signal limits are exceed- 
ed. 
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Step 3: Reset both the Pattern Generator and the Error Detector to their 
factory default settings: Depress the CLEAR key in the PAiTERN sec- 
tion, the MSB (1) key, and theVlEW ANGLE key at one time while d 

cycling the power. The message Default Settings should appear briefly 
on the dispiay of each unit. followed by the CSA 907 logo before the 
functionai display appears. 

Step 4: In the Pattern Generator ERROR INJECT section, press the 
RATE key repeatedly until the display shows ERR E n .  

Repeat steps 5 through 7 for each row in the Error Injection Rate table 
(following). 

Step 5: Set the Pattern Generator clock frequency to the value listed in 
the Frequency column (in the CLOCK section, press the FREQUENCY 
key, then use the STEP key and the CLOCK upldown keys to set the 
frequency). 

Step 6: Once the Error Detector has synchronized with the Pattern 
Generator (the LOCK LED in the SYNC section will light), press the 
STARTISTOP key in the Error Detector ERROR DETECTION section 
and the CLEAR key in the ERROR HISTORY section. 

Step 7: Verify that the error rate displayed by the Error Detector is within 
the limits in the Lirnits column of Table 4-23 and that the Error Detector 
BIT LED in the ERROR HISTORY section is lighted. 

Table 4-23: Error Injection Rate 
4 

- - -  - 

Freauency Error Rate Limits 

10 MHz 1.0 E-4 9.9 E-5 to 1 .l E-4 

50 MHz 

100 MHz 1 .O E-5 9.9 E-6 to 1 .l E-5 
- - 

200 MHz 

400 MHz 2.5 E-6 2.4 E-6 tO 2.6 E-6 
- - 

700 MHz 
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Error Detector Monitor Outputs 

Step 1: Make connections appropriate to the options installed as fol- 
lows: 

Table 4-24: Connections for Monitor Output Check 

Option From 10 Comment 

Standard Instrument Tx Clock Rx Clock 50 Q SMA Coax 

Tx Not Clock Rx Not Clock 50 Q SMA Coax 

Tx Data Rx Data 50 R, SMA Coax 

Tx Not Data Rx Not Data 50 Q SMA Coax 

Rx Monitor Output Clock DSO Ch 1 Input 50 Q SMA Coax; 
Use 2X or 5X attenuator 
at Ch 1 lnput 

Rx Monitor Output Data DSO Ch 2 Input 50 Q SMA Coax; 
Use 2X or 5X attenuator 
at Ch 2 l n ~ u t  

Rx Pattern Sync Output DSO Trigger Input 50 Q SMA Coax 

75 R Option Tx Clock Rx Clock 75 Q SMA Cou1 

Tx Not Clock Rx Not Clock 75 Q SMA Coaxl 

Tx Data Rx Data 75 Q SMA Coaxl 
L Tx Not Data Rx Not Data 75 Q SMA coaxl 

Rx Monitor Output Clock DSO Ch 1 Input 50 Q SMA Coaxl 
Use 2X or 5X attenuator 
at the Ch 1 input 

Rx Monitor Output Data DSO Ch 2 Input 50 Q SMA Coaxi 
Use 2X or 5X attenuator 
at the Ch 2 i n ~ u t  

Rx Pattern Sync Output DSO Trigger Input 50 0, SMA Coaxl 

1 mls may be accomplished by using SMA to BNC adapter8 and 75 n BNC Coaxial cables. 

Step 2: Reset the Pattern Generator and Error Detector to Factory 
Default Settings. 

Step 3: Verify that the Monitor Clock Out is between 691 and 71 9 MHz. 

Step 4: Veriiy that the Monitor Data Out has a waveform of 200 mV 
5100 mV amplitude centered around ground 1100 mV. 
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Error Detector Reference Data Inputs 

Step 1: Make connections appropriate to the options installed as fol- - 
lows: 

Table 4-25: Connections for Reference Data lnput check 

Option From To Comment 

Standard Instrument Tx Clock Rx Clock 50 Q SMA Coax 

Tx Not Clock Rx Not Clock 50 Q SMA Coax 

Tx Data Rx Data 50 Q SMA Coax 

< ~ o t ~ a t a  Rx Reference Data lnout 50 4 SMA Coax 

75 Cl Option Tx Clock Rx Clock 75 Q SMA Coaxi 

Tx Not Clock Rx Not Clock 75 Q SMA Coaxi 

Tx Data Rx Data 75 Q SMA Coaxl 

Tx Not Data Rx Reference Data Input 75 Q SMA ~ o a x '  
- - -- 

1 This may be accompllshed by using SMA to BNC adapter6 and 75 ïi BNC Coaxial cables. 

Step 2: Reset the Error Detector and Pattern Generator to Factory 
Default Condition. 

Step 3: Allow the Error Detector to sync lock. - 
Step 4: Note the delay and threshold values on the display. 

Step 5: Depress F3 on the Error Detector to select the Ref Data lnput 
controls. 

Step 6: Set the delay and threshold to the values noted in step 4. 

To set the delay, push DELAY key in the THRESH section (the key will 
light) and use the upldown keys to adjust. 

To set the threshold. push the THRESH key in the INPUT section (the 
key will light) and use the upldown keys to set the level. 

Step 7: Select Ext Ref Data lnput in the Error Detector by pressing the 
EXT key near the REF DATA INPUT connector and verify that it is mea- 
suring >10 E+09 errors. 

Step 8: Select Error Detector data invert. Press the START/STOP and 
CLEAR buttons in the ERROR HISTORY section of the Error Detector 
and ve r i i  that it is error free. (The lock light will not be lit). 

0 Step 9: Deselect Rx data invert, ext ref data input, and F3. Verify that 
the SYNC light is on. 
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Error Detector Error lnhibit and Error Output 

Step 1: Make connections appropriate to the options installed as fol- 
lows: 

Table 4-26: Connections for Error lnhibit and Error Output Check 

Option From To Comment 

Standard Instrument Tx Clock Rx Clock 50 Q SMA Coax 

Tx Not Clock Rx Not Clock 50 Q SMA Coax 

Tx Data Rx Data 50 Q SMA Coax 

Tx Not Data Rx Not Data 50 Q SMA Coax 

Rx Error Output (Rear DSO Input 50 Q SMA Coax; 
Panel) Use 2X or 5X attenuator 

at lnput 

Rx Monitor Clock Output DSO Trigger Input 50 Q SMA Coax 
-- 

75 il Option Tx Clock Rx Clock 75 Q SMA Coaxl 

Tx Not Clock Rx Not Clock 75 Q SMA Coaxl 

Tx Data Rx Data 75 Q SMA Coaxl 

Tx Not Data Rx Not Data 75 Q SMA Coax' 

Rx Error Output (Rear DSO Input 75 Q SMA coaxl 

L Panel) 

Rx Monitor Clock Output DSO Trigger Input 75 Q SMA Coaxl 

1 This may be accomplished by uslng SMA to BNC adapiers and 75 il BNC Coaxial cables. 

Step 2: Reset to Factory Default settings. 

Step 3: Allow Error Detector to Sync. 

Step 4: Select Pattern Generator Error Injection to 1 E-3 using the 
RATE key in the ERROR INJECTION section. 

Step 5: Verify that the Error Detector Error Out produces random 
pulses. 

Step 6: Connecta 50 fl terminator to the Error Detector Error Inhibit. 
Veriiy that the Error Out pulses stop. 

US-232 Verification 

Step 1: Set the terminal, Pattern Generator, and Error Detector to com- 
patible operating settings. 

Step 2: Switch the terminal, Pattern Generator, and Error Detector ofi. 

Step 3: Connect the terminal to the Pattern Generator. 
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Step 4: Switch the terminal on with Factory Default Settings. 

Step 5: Switch the Pattern Generator on. Verify that the terminal dis- - 
plays the Logo. 

O Step 6: Repeat Steps 2 through 5 for the Error Detector, 

Printer Port Verification 

Step 1: Switch off the Error Detector and the printer. 

Step 2: Connect the printer to the Error Detector. 

O Step 3: Switch the printer on. 

Step 4: Switch the Error Detector on with the default settings. 

Step 5: Press F4 and verify that the hardcopy of Error Detector status 
results. 

Option 3A/3T/3R and SONETIFDDI Pattern ROM 

The following procedure is used to verify performance of the SONETIFDDI 
Pattern ROM, included with Option 34/3T/3R (128K RAM Extended 
Memory). If Option 3N3TI3R is not installed on your instrument, you cannot 
perform this procedure. 

Option 3A/3T/3R Verification Procedure - This procedure is to verify 4' 

Option 3A/3T/3R only. Verify the reçt of the instrument with procedure that 
begins at the front of this appendix. 

Step 1: Make connections appropriate to the options installed as de- 
scribed in the following table. 

Table 4-27: Connections for Option 3A/3T/3R Verification Procedure 

Ontion Frorn To Comment - r  - 

Standard Instrument Tx Clock Rx Clock 50 Q SMA Coax 

Tx Not Clock Rx Not Clock 50 Q SMA Coax 

Tx Data Rx Data 50 Q SMA Coax 

% ~ o t ~ a t a  Rx Not Data 50 Q SMA Coax 

75 f2 Option Tx Clock Rx Clock 75 Q SMA Coaxl 

Tx Not Clock Rx Not Clock 75 Q SMA Coaxl 

Tx Data Rx Data 75 Q SMA Coaxl 

Tx Not Data Rx Not Data 75 Q SMA Coaxl 

1 This may be accomplished by uslng SMA to BNC adapters and 75 lï BNC Coaxlal cables. 
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Step 2: Reset both the Pattern Generator and the Error Detector to their 
factory default settings: Depress the CLEAR key in the PATTERN section, 
the MSB (1) key, and the VlEW ANGLE key, and hold down al1 three 
keys while cycling the power. 

The message Default Seîtings should appear briefly on the display of 
each unit, followed by the CSA 907 logo, before the functional display 
appears. 

Step 3: Set the Word Synchronization Threshold of the Error Detector to 
9 with the following steps 

Press FI  to select menus. 
Press F4 to select WORD. 
Press F I  to select MORE. 
Press F2 to select SYNC. 
Press the UP key in the PATTERN section until the display reads 
THRES LEVEL=9. 
Press F4 to SET the selection. 
Press F I  repeatedly to exit the menu system. 

Step 4: Disable the Error Detector AUTOSET function by pressing the 
AUTOSET key.The LED in the key should dim. 

Step 5: Select Pattern P9 on both the Pattern Generator and the Error 
Detector by doing the following: 

Press WORD on both instruments. 
Press RECALL in the PAlTERN of both instruments. 
Press the DOWN key in the PATERN section of both instmments to 
select pattern P9. 

Step 6: V e r i  that Pattern P9 is correct by doing the following: 

Press the Error Detector CLEAR key in the ERROR HISTORY section. 
Press Error Detector START/STOP key. 
Veri i  that the Error Detector SYNC LOCK is lighted. the ERROR HIS- 
TORY lights are al1 out, and the NUMBER OF ERRORS count in the 
display is O. 

Step 7: Verify that patterns P8 through PO are correct by doing the 
following: 

Press the DOWN key in the PATTERN section of both instruments to 
select the next pattern. 
Press the Error Detector CLEAR key in the ERROR HISTORY section. 
Press the Error Detector START/STOP key. 
Veriiy that the Error Detector SYNC LOCK is lighted. the ERROR HlS- 
TORY lights are al1 out, and the NUMBER OF ERRORS count in the 
display is O. 
Repeat the above for each of the patterns. 
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Figure 4-5: CSA 907A Pattern Generator Block Diagram 
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Figure 4-6: CSA 907A Error Detector Block Diagram 
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The following procedures describes how to install the rackmount kit on the 
CSA 907A. 

NOTE 

If a bale handle is attached to your Nlstrument, use the first proce- 
dure to install the rackmount kit. If no bale handle is attached, use 
the second procedure. 

procedure with Baie Step 1: Remove the baie handle. 

Handles Attached Ply ofi the handle detent buttons with a srnall, flat screwdriver inserîed at 
a point on the horizontal axis of the instrument. 

Rernove the screws hidden by the buttons. Stretch the handle outward 
and remove it. 

Step 2: Rernove the front and rear bezels. 

Step 3: Slide the side trirn strips from the side rails. 

Step 4: Remove the four front-panel screws and the front panel. Add 
the square nu! and plastic retainer to each side rail. Notice the three 
nuts that are already installed on each side as examples. Install the front 
panel. 

O Step 5: Loosely screw the Fshaped panel bracket to the middle two 
square nuts in each side rail. 

NOTE 

The screws are metric, 

Step 6: Attach the rack mount panel to the panel brackets using four 
8-32 nuts. Slide the bracket in the rails as necessaly. 

Step 7: Replace the front bezel using two metric screws. sliding the 
rack rnount panel and brackets in the side rails as necessary for align- 
ment. 

Step 8: mghten the four panel bracket screws previously attached to 
the side rails. 
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Step 9: Replace the rear bezel using two screws and keeping the top 
band bottorn covers in place. 

d 

installation without Step 1: Rernove the front and rear bezels. 

Bale Handles Step 2: Loosely screw the T-shaped panel bracket to the rniddle two 
Attached square nuts in each side rail. 

NOTE 

The screws are metric. 

Step 3: Attach the rack mount panel to the panel brackets using four 
8-32 nuts. Slide the bracket in the rails as necessary. 

Step 4: Replace the front bezel using two metric screws. sliding the 
rack rnount panel and brackets in the side rails as necessary for align. 
ment. 

Step 5: Tighten the four panel bracket screws previously attached to 
the side rails. 

Step 6: Replace the rear bezel using two screws and keeping the top 
band bottorn covers in place. .2 

d 
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Glossary 

Autoset 
An operating mode of the CSA 907A Error Detector, in which it automati- 
cally searches for and sets its input parameters to synchronize with the 
input data. 

BER 
Bit Error Rate. 

FDDl 
Fiber Distributed Data Interface. 

Pattern Sync 
An output of the CSA 907A Pattern Generator that provides a signal 
suitable for oscilloscope trigger, with a trigger event occurring once per 
pattern frame. 

PRBS 
Pçeudo-Random Binary Sequence. The CSA 907A provides five PRBS 
patterns. 

SONET 
Synchronous Optical NETwork. 

Sync 
Synchronization, or pattern alignment. 

Test BER Mode 
An operating mode of the CSA 907A Enor Detector, in which it calcu- 
lates errors over a programmable length of the .  Test BER results may 
be Timed, Untimed, or Repeat. and are preceded by the T, U, or R 
symbol on the display. 

Totalize BER Mode 
An operating mode of the CSA 907A Error Detector, in which ii averages 
errors over the total time of the test. Totalize BER resuRs are preceded 
by the m (infiniîy) symbol on the display. 

Window 
An operating mode of the CSA 907A Error Detector, in which R calcu- 
lates errors over a programmable sliding window. Window BER results 
have no symbol preceding them on the display. 
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Accessories, 4-14-2 
optional. 4-14-2 
standard, 4-1 

Ampliude, Pattern Generator, dock, 
3-11-3-12 

AMPLITUDE upldown keys, Pattern 
Generator, 3-5.3-1 1 

AUDlO VOL upldown keys. Error 
Detector, 3-29 

Autoset 
Error Detector, mode, 3-29-3-32 
specification. Error Detector, 4-5 

AUTOSET key, Error Detector, 3-29 

Auxiliary output, specification, Pattem 
Generator, 4-4 

BASELINE OFFSET upldown keys, 
Panem Generator, 3-5,3-12 

BAUD, RS232 menu 
Error Detector, 3-47 
Pattem Generator, 3-43 

Beeper, Error Detector, 3-29 

BER measurement. specification. 
Error Detector, 4-5 

Bi error rate. See Error rate 

BIT LED, Error Detector, 3-31 

BITS, Window menu, Error Detector, 
3-28,346 

Centronics printer interface. Erroi 
Detector, 3-35 

CLEAR key, Error Detector, 3-31 

Clock 
L Error Detector, input controls, 3-2 

Pattern Generator, 3-4-3-12 
amplitude controls, 3-11-3-12 
frequency display, 3-11 
offset controls, 3-11-3-12 
ouiputs, 3-8.3-12 

Clock input. specification, Error Detec- 
tor, 4-6 

CLOCK input connector. Error Detec- 
tor, 3-2 

CLOCK input termination. Error 
Detector, 3-3 

Clock output, specification, Pattern 
Generator, 4-4 

CLOCK output connector, Pattern 
Generator, 3-&3-8,3-12 

CLOCK output connector 
Error Detector, rnonitor, 3-33 
Pattern Generator, 3-63-8,3-12 

CLOCK section, Pattern Generator, 
3-9 

CLOCK threshold vobge, Error 
Detector, 3-3 

CLOCW4 output connector, Panem 
Generator, 3-E-3-8,3-12 

Connectors 
front-panel, specification, 4-7 
SMA, 1-6 

cooling requirements, 1-9 

Data delay, Error Detector, 3-3 

Data input 
Error Detector 

controls, 3-3 
polarity, 3-4 

specification, Error Detector, 4-6 

DATA input connector, Error Detector, 
3- 1 

DATA Input termination, Error Detec- 
tor, 3-3 

DATA INVERT key, Error Detector, 3-4 

Data out format, specification. Pattern 
Generator, 4-3 

Data outpui 
Pattern Generator, 3-7-3-8 
specification. Pattern Generator, 4-4 

DATA output connector. Pattern 
Generator, 3-&3-8 

DATA output connector 
Error Detector, monitor, 3-33 
Pattem Generator, 3-63-8 

Data pattern, 3-13-3-20 

DATA THRESHOLD key, Error Detec- 
tor, 3-3 

DATA threshold voltage, Error Detec- 
tor, 3-3 

Date menu, Error Detector, 3-48-3-52 

Default settings, 4-94-11 

DElAY key, Error Detector, 3-3 

Dimensions, 4-7 

DISABLE key, Error Detector, 3-30 

Display 
Error Detector, 2-12-2-13 

angle adjustment, 2-12 
Pattem Generator, 2-10 

angle adjustment. 2-10 

DISPIAY SELECT key, Enor Detector, 
3-23 

ECHO, RS232 menu 
Error Detector, 3-47 
Pattem Generator. 3-43 

EDIT, Word menu, 3-15 
Error Detector, 3-46 
Pattern Generator. 3-43 

Electrostatic discharge, 1-7 

End-of-test printout, Error Detector, 
3-37 

End-of-window printout, Error Detec- 
tor, 3-39 

Environmental, specification. 4-7 

EOI, RS232 menu, Error Detector. 
3-47 
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EOL, RS232 menu 
Error Detector, 3-47 
Pattern Generator, 3-43 

ERR EXT message. Pattern Generator, 
3-22 

Error detection, Error Detector, 
3-23-3-31 

ERROR DETECTION section, Error 
Detector, 3-23.3-29 

Error history, Error Detector, 3-30 

ERROR HISTORY section. Error 
Detector, 3-30 

Error injection 
Pattern Generator, 3-21-3-22 

input connector, 3-22 
rate display, 3-21 

specification, Patîern Generator, 4-4 

Error rate 
Error Detector, 3-23-3-31 

beeper, 3-29 
beeper threshold, 3-29 
display, 3-24 
display controls, 3-23-3-31 
Test mode. 3-23 
Totalize mode, 3-23 

Window Mode. Error Detector, 3-23 

Escape key, 3 4 1  

Examples. tutorial, 2-1-2-9 

EXT key 
Error Detector, 3-2 
Pattern Generator, 3-10 

External clock input, Pattern Genera- 
tor. 3-10 

External error injection, Pattern Gener- 
ator, 3-22 

FREQUENCY key. Pattern Generator, 
3-9 

Frequency range. specification 
Error Detector, 4-5 
Pattern Generator, 4-3 

Front panel 
Error Detector, 2-12 
Pattern Generator, 2-10 

Front-panel connector, specification, 
4-7 

Function keys, 3-41 

Fuse 
installation, 1-8 
type, 1-6 

Fuse holder, location, 1-8 

./ 
Keys 

AMPLITUDE upldown, Pattern 
Generator, 3-5.3-1 1 

AUDlO VOL upldown, Error Detec- 
tor, 3-29 

AUTOSET, Error Detector, 3-29 
BASELINE OFFSET upldown. 

Pattern Generator, 3-5.3-12 
CLEAR. Error Detector, 3-31 
DATA INVERT, Error Detector. 3-4 
DATA THRESHOLD. Error Detec- 

tor, 3-3 
DEMY, Error Detector, 3-3 
DISABLE, Error Detector, 3-30 
DISPLAY SELECT, Error Detector, 

3-23 

GPlB menu 
Error Detector, 3-473-52 
Pattern Generator, 3-43-3-52 

Hardcopy output, Error Detector, 
3-35-3-39 

end-of-test report. 3-37 
end-of-window report, 3-39 
on-demand report. 3-38 
on-error report, 3-38 
unit setup, 3-36 

F1 key, 3-41 

F2 key, 3-41 

F3 key, 3-41 

F4 key, 3-41 

FDDI pattern definkions, 3-19 

FDDIISONET Pattern ROM, 3-18-3-20 

FILL, Word menu, 3-16 
Error Detector. 3-46 
Patiem Generator, 343  

Frequency controls. Pattern Generator. 
3-9-3-1 1 

lnfiniiy symbol, Error Detector, 3-23 

lnput connectors, Error Detector, 3-1 

lnput controls, Error Detector, clock. 
3-2 

INPUT section, Error Detector, 3-1 

lnput termination, Error Detector, 3-3 

lnput threshold. reference data, 3-2 

Installation, 1-8 

INVERT DATA upldown keys, Pattern 
Generator, 3-5 

escape, 3-41 
EXT. Pattern Generator, 3-10 
FI, 3-41 
F2.3-41 
F3,341 
F4,341 
FREQUENCY, Pattern Generator, 

3-9 
function, 3-41 
INVERT DATA upldown, Pattern 

Generator, 3-5 
PRBS, 3-13 d 

RATE, Pattern Generator, 3-21-3-22 
RATE upldown. Error Detector, 

3-29 
RECALL, 3-17 

Pattern Generator, 3-10 
SAVE. 3-1 7 

Pattern Generator, 3-10 
SINGLE, Patîern Generator, 

3-21-3-22 
STARTISTOP; Error Detector, 3-23 
STER Pattern Generator, 3-10 
WORD. 3-13-3-20 
WORD LENGTH, 3-17 

LCD 
Error Detector, 2-12-2-13 
Pattern Generator, 2-10 

LEDs 
BIT, Error Detector, 3-31 
LOCK, Error Detector, 3-29 
PHASE, Error Detector, 3-31 
POWER, Error Detector, 3-31 - 

6-2 Index 
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SYNC LOSS. Error Detector, 3-31 

LENGTH 
Test menu, Error Detector, 3-25, 

3-45 
Word menu, 3-15 

Error Detector, 3-46 
Pattern Generator, 343 

Lock 
Error Detector, 2-12 
Pattern Generator, 2-10 

LOCK LED, Error Detector, 3-29 

Main menu 
Error Detector, 3-45-3-52 
Pattern Generator, 3-42-3-52 

Manual mode, Error Detector, 
3-30-3-32 

Memory, specification, Error Detector, 
4-5 

Menus, 3-41-3-51 
Error Detector, 3-45-3-51 

Date, 3-48-3-52 
L GPIB. 3-47-3-52 

Main, 3-45-3-52 
Print, 3-47-3-52 
RS232,347-3-52 
Test. 3-24-3-32,3-45-3-52 
Time, 3-48-3-52 
Util, 3-48 
Window, 3-27-3-32,3-463-52 
Word. 3-14-3-20.3-4&3-52 

Pattern Generator, 3-423-44 
GPIB. 3-4S3-52 
~aini3-42-3-52 
RS232,34%3-52 
Util. 3-4S3-52 
Word, 3-14-3-20,34%3-52 

MODE 
Test menu, Error Detector. 3-25, 

3-45 . . 

Window menu, Error Detector, 3-28, 
3-46 

Monitor output 
Error Detector, 3-33 
specification, Error Detector, 4-6 

MONITOR OUTPUT section, Error 
Detector. 3-33 

NO CLK message, 3-2 

NO DATA message, 3-1 

Offset, Pattern Generator, clock, 
3-11-3-12 

OFFSET section, Pattern Generator, 
3-11 

ONIOFF, Print menu. Error Detector, 
3-36, 3-47 

On-error printout. Error Detector, 3-38 

OPTION, Util menu 
Error Detector, 3-48 
Pattern Generator, 3-44 

Options, 4-14-2 
1M. 4-1 
2M, 4-1 
2A, 4-1 
2R, 4-1 
2T, 4-1 
3A, 4-1 
3A/3T/3RS 3-18-3-20 
3R, 4-2 
3T, 4-1 
75 ohm I l0  temination. 4-1 
Extended Pattern Memory, 4-1,4-2 
Rack Mount, 4-1 

ORDER. Word menu, Error Detector. 
3 4 6  

Oscilloscope trigger, Error Detector, 
Pattern Sync output, 3-33 

Output connectors, Pattern Generator, 
3-5-3-8,3-12 

OUTPUT section, Pattern Generator, 
3-5 

Packaging, 1-7 

Panel Lock 
Error Detector, 2-12 
Pattern Generator, 2-10 

PARIN, RS232 menu 
Error Detector. 3-47 
Paitern Generator, 3-43 

Pattern ROM. 3-18-3-20 

PATTERN section, 3-13 

PATTERN SYNC connector, Pattern 
Generator, 3-8 

PATTERN SYNC output connector, 
Error Detector, monitor, 3-33 

Patternsynchronizationoutput, Pattern 
Generator, 3-8 

Patterns 
PRBS, 3-13 
word, 3-13-3-20 

Performance verfication, 4-13440 

PHASE LED, Error Detector, 3-31 

Physical. specification, 4-7 

PORT, Print menu, Error Detector, 
3-36,3-47 

Power cord connector, location, 1-8 

POWER LED, Error Detector, 3-31 

Power requirements, 4-7 

PRBS key. 3-13 

PRBS patterns, 3-13 

PRINT, Test menu. Error Detector, 
3-27,346 

Print menu, Error Detector, 3-35. 
3-473-52 

Print parameters, Error Detector, 
setting, 3-35 

Printer port, Error Detector, 3-35 

Printout, Error Detector, 3-35-3-39 
end-of-test report, 3-37 
end-of-window report. 3-39 
on-demand report, 3-38 
on-error report. 3-38 
unit setup, 3-36 

Programmable word 
recalling, 3-17 
seiiing, 3-14 
storing, 3-17 

Pseudo-random binary sequence. 
3-13 

PSYNC, Word menu, Error Detector, 
3-46 
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R symbol, Error Detector, 3-23 

Rackmount. installation. 4-43 

RATE key, Pattern Generator, 
3-21-3-22 

RATE upldown keys. Error Detector, 
3-29 

Rear panel 
Error Detector. 2-13-2-14 
Pattern Generator, 2-11 

RECALL key, 3-17 
Pattern Generator, 3-10 

Recalling word patterns, 3-17 

Ref data input. specification, Error 
Detector, 4-6 

REF DATA INPUT connector. Error 
Detector, 3-2 

REF DATA INPUT termination, Error 
Detector, 3-3 

REF DATA INPUT threshold voltage, 
Error Detector, 3-3 

Reference data 
Error Detector 

input controls, 3-3 
input delay. 3-3 

input threshold. 3-2 

Repeat test, Error Detector, 3-25 

REPORT 
Test menu 

Error Detection, 3-26 
Error Detector, 3-45 

Window menu, Error Detector, 3-28, 
3-46 

RS232 menu 
Error Detector, 3-47-3-52 
Pattern Generator. 3-43-3-52 

Safety, 7-5-14 

SAVE key, 3-77 
Pattern Generator, 3-10 

SECOND, Window menu. Error 
Detector, 3-28, 3-46 

Setup printout, Error Detector, 
3-36-3-40 

SINGLE key, Pattern Generator, 
3-21-3-22 

SIZE, RS232 menu 
Error Detector, 3-47 
Pattern Generator, 3-43 

SMA. See Connectors 

SONET frame structures. 3-19 

SONETIFDDI Pattern ROM, 3-18-3-20 

Specifications, 4-3 
Error Detector, 444-7  
Pattern Generator, 4-3,4-7 

SQUEL, Test menu. Error Detector, 
3-27, 3-46 

Squelch on error, Error Detector, 3-27 

STARTISTOP key, Error Detector, 
3-23 

Static Sensitive Devices, 1-7 
symbol. 1-5 

STEP key, Pattern Generator, 3-10 

Storing word panerns. 3-17 

SYNC, Word menu, Error Detector, 
3-16.3-46 

Sync disabled mode. Error Detector, 
3-30 

SYNC LOSS LED, Error Detector, 3-31 

SYNC section, Error Detector, 3-29 

Synchronization. specification, Error 
Detector, 4-5 

Synchronization mode, Error Detector, 
3-29-3-30 

Autoset, 3-29-3-32 
Manual, 3-30-3-32 
Sync disabled, 3-30 

T symbol. Error Detector, 3-23 

Test menu, Error Detector, 3-24-3-32. 
3-45-3-52 

Test mode. Error Detector, 3-23 

THRES, Test menu. Error Detector, 
3-26, 345  

Time menu, Error Detector, 3-48-3-52 

Timed test. Error Detector, 3-25 

Totalize BER mode, Error Detector, 
3-23 

Tutorial, 2-1-2-9 

U symbol. Error Detector, 3-23 

Untimed test. Error Detector, 3-25 

Util menu 
Error Detector, 348  
Pattern Generator. 3-43-3-52 

VER, Util menu 
Error Detector, 3-48 
Pattern Generator, 3-44 

View Angle, 2-10,2-12 

VIEW-CUR. Test menu. Error Detector, 
3-27.3-46 

VIEW-PRE, Test menu. Error Detector. 
3-27,346 

Window BER mode, Error Detector, 
3-23 

Window menu, Error Detector, 
3-27-3-32,3-46-3-52 

WORD key, 3-13-3-20 

WORD LENGTH key, 3-17 

Word menu. 3-14-3-20 
Error Detector. 3-46-3-52 
Pattern Generator, 3-43-3-52 

Word patterns. 3-13-3-20 
recalling. 3-1 7 
setting, 3-14 
storing, 3-17 

XONmFF, RS232 menu 
Error Detector, 3-47 
Pattern Generator, 3-43 4 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


