Tektron/ix

CSA 404/CSA 803A
Communications Signal
Analyzers

Specifically designed for communica-
tions applications, the CSA 404 and
CSA 803A Communications Signal
Analyzers are the ideal tools for design
and evaluation of datacomm/telecomm
components, transceiver subassem-

Product description

The CSA 404 and 803A Commu-
nications Signal Analyzers are
digitizing oscilloscopes that offer
unique capabilities to solve a
range of communications-related
waveform analysis problems.

Each CSA 404 and 803A Commu-
nications Signal Analyzer is
equipped with comprehensive
measurement capabilities for
waveform analysis and pulse
parametrics. Both products are
compatible with a selection of
optical to electrical converters to
extend the CSA 404/803A capabili-
ties to include optical waveform
measurement. A large selection of
modular plug-ins and sampling
heads let you easily reconfigure
your communications test and
measurement system for your
particular needs.

Digital communications analysis
solutions

The CSA Series oscilloscopes
benefit from a sophisticated mea-
surement platform to generate
measurement results, not just raw
data, with time and voltage histo-
grams, mask testing, and statistical
pulse parameter measurements.
It provides a communications-
tailored measurement set that
includes jitter, noise, duty cycle,
overshoot, undershoot, extinction
ratio and amplitude measurements.

In addition, mask testing of
SDH/SONET and FDDI simplifies
standards compliance testing. A
full color display helps you to
discriminate waveform details. A
color-graded display mode adds a
third dimension — sample density
— to your signal acquisitions and
analysis. Color hardcopy capabili-
ties allow you to accurately docu-
ment your measurement results.

blies, and transmission systems.

Choice of
bandwidths
through
modularity

CSA 803A: DC to
50 GHz with up to
10 GHz built-in
trigger bandwidth

CSA 404: DC to
3000 MHz with up
to 1 GHz built-in
trigger bandwidth

Fully automatic
jitter and noise
measurements

Normal, infinite,
variable persist-
ence, and color
graded display
modes

Compatible with
optional 0O/E
converters

Automatic
measurements
on eye-diagrams

Comprehensive
waveform
processing

Time and voltage
histograms

Automated
CCITT/ANSI
mask testing

Constellation
diagrams

“Real-time” feel

Fully
programmable

High impedance
acquisition at
2.5 GHz with the
SD-14 Probe
Sampler



Modularity and flexibility

Now you can test some of the
fastest communications signals
with the CSA 803A, equipped with
the SD-32 Sampling Head. This
gives you 50 GHz bandwidth

(7 ps risetime) so that you can
make measurements on high speed
devices without measurement
degradation. The modularity of
the instrument lets you choose the
right bandwidth sampling head
for your application, including the
2.5 GHz high impedance (100 kQ),
low capacitance (0.475 pF) SD-14.

In addition to its full-function
DC-coupled 3.0 GHz trigger, the
CSA 803A offers a built-in,
AC-coupled 10 GHz prescaler
trigger for direct triggering on
high-speed data at bit rates of up
to 10 Gbits/sec.

For lower bandwidth applications,
the 3 GHz CSA 404 combines
extensive triggering capabilities
with a 2 GHz trigger bandwidth.
You can select AC or DC coupling,
noise rejection, as well as high
and low frequency rejection. And
you can view pretrigger or post-
trigger details on the main trace.

High bandwidth probes are also
available for constructing a total
acquisition and measurement
solution. The P6204 active probe
offers 1 GHz bandwidth, while the
P6150 and P6156 passive probes
offer 9.0 and 3.5 GHz respectively.
The P6204 and P6156 are equipped
with Identify and Readout capa-
bilities and communicate key
information to the analyzer, such
as attenuation, input impedance
and offset scale factor.

Statistical database. A built-in
statistical database gives each
Communications Signal Analyzer
the ability to accumulate three-
dimensional waveform data —
time, voltage, and sample density.
The database is a three dimen-
sional array which accumulates
waveform data by counting the
number of times each pixel in the
display is activated (Figure 1).
This information is then dis-
played in a color-graded format
that gives you an instant, qualita-
tive view of the acquired wave-
form data.

Figure 1: The unique 512 x 256 x 16-bit data
array counts and records the number of times
each pixel in the display is activated.

The power of this statistical
database is its measurement
capabilities — time and voltage
histograms and automatic
statistical measurements.

Histograms. Time and voltage
histograms are powerful statistical
tools for measuring noise and
jitter in communication signals.
The histograms include useful
information such as mean, rms
deviation, and peak-peak dis-
played and continuously updated
at a user-selectable rate (Figure 2).
High sample rates make it possible
to analyze data concurrent with
acquisition, rather than in a batch
mode later on. The statistical
data base allows you to change
histogram parameters without
reacquiring data.

Figure 2. Histograms let you make extremely accurate jitter
and noise measurements without reacquiring the data.

Automatic jitter and noise measure-
ments. You can make jitter and
noise measurements with one
simple selection from an on-screen
menu. For eye diagrams, you can
select either the eye crossing or
the mesial level for the jitter mea-
surement location. Either top line
or base line can be selected for
the noise measurements. The
CSA does the rest, and displays
the jitter and noise measurements
in the status menu at the bottom
of the screen (Figure 3).

Figure 3. You can make automatic jitter, noise and
extinction ratio measurements with the statistical
measurement mode on eye diagrams.



Automatic pulse parameter measure-
ments. Until now, automatic timing
measurements such as “clock to
data” phase measurements were
not possible on random data such
as eye diagrams (Figure 4). With the
Tektronix statistical measurement
mode you can make all automatic
pulse parameter measurements
directly on random data.
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Figure 4. Automatic pulse parametric measurements
can be made on random data.

In addition, you can make auto-
matic extinction ratio and ampli-
tude measurements for laser diodes,
optical transmitter components,
and other optical devices. Both the
CSA 404 and the CSA 803A offer
over 24 automatic measurements.

Measurement statistics. Measure-
ment statistics — including mean,
minimum value*, maximum
value*, and standard deviation —
can be automatically generated
and displayed for all measurements.
In the CSA 404, you can display
the statistical results of up to six
measurements simultaneously in
the statistics pop-up menu, acces-
sible through the measurements
menu. This powerful feature gives
you a clear picture of circuit
operation over time, simplifies
performance characterization,
and provides for statistical

quality control.

* Available only in CSA 404.

Variable persistence and color
graded displays. You can view up
to 8 waveforms at once in any of
the four available persistence

modes — normal, infinite, variable
and color-graded. Variable persis-
tence lets you examine signal
aberrations over a specified period
of time from 200 ms to 20 seconds.
The unique use of color-graded
persistence clearly exhibits the
sample density on all parts of the
waveform (Figure 5).

Mask testing. For tolerance testing
in design or on the manufacturing
floor, you can define and edit up
to 10 masks simultaneously.
These masks (polygons) may each
have up to 50 vertices (Figure 6).
The CSA 404/CSA 803A then
counts the individual and total
mask margin violations.

In addition to custom mask editing,
the CSA 803A offers AutoMask,
38 predefined Telecom Masks in
memory for complete optical
transmitter testing. This powerful
capability allows you to test all of
the CCITT SDH and ANSI SONET
eye pattern masks, as well as low
speed DS1/DS3 and E1/E4 tributary
pulse templates. AutoMask uses
histograms to automatically scale
and center the waveform, as well
as waveform counting to give a
quick verification of standards
compliance (Figure 7). In addition,
with user masks, custom mask
editing lets you change the time
base and create new masks to
accommodate future testing
requirements.

Automatic scaling and eye pattern
waveform verification is available
for the CSA 404 through external
software.

Constellation diagrams. The

CSA 803A meets the testing re-
quirements of digital RF testing
applications with the ability to
check your QAM or QPSK signals
for faults such as unequal gaps,
rotation, compression, amplitude
oscillation, and missing states.

Windows. For a closer look at small
segments of a waveform, the CSA
instruments allow acquisition of
window records in addition to the
main time base record. The window
record consists of reacquisitions
of the specified component of the
main waveform at a higher resolu-
tion. It is not simply “simulated”
windows created by zooming and
interpolation.

Figure 5. Color grading of the information stored in
the statistical database allows qualitative viewing of
waveform data.

Figure 6. You can perform tolerance testing with the

unique mask testing capabilities of the Communications

Signal Analyzers.

Figure 7. Recall an OC-3/STM-1 mask and quickly
determine pass/fail compliance.



Pass/fail testing. The CSA 404’s
pass/fail testing capability is
effective in production test appli-
cations to speed throughput and
simplify circuit adjustment.

FFT. The CSA 803A offers Fast
Fourier Transform (FFT) which
allows an examination of the
frequency spectra of digitized
time domain signals. This exami-
nation includes phase information
for each frequency component as
well as magnitude.

Hardcopy. The CSA 404 and

CSA 803A provide support for
Epson-graphics compatible printers,
HPGL plotters and the following
Tektronix models: HC100 four-
color plotter, HC200 dot matrix
printer, and 4697 ColorQuick ink-
jet printer. Support is included for
other inkjet, laser and dot matrix
printers, as well as bit map trans-
fer to computer, including TIFF
image output on the CSA 803A.
Connection to printers and plot-
ters is via GPIB, RS-232, or
Centronics ports.

GPIB/RS-232 programmable. The
instruments are fully program-
mable over the GPIB/RS-232
interface which, combined with
test templates, allows for a power-
ful automated test solution on the
manufacturing floor. All the test
parameters, as well as the statis-
tical database information, can
be transferred to a computer via
the GPIB/RS-232 interface.

Tradeoffs in architectures and
sampling methods

Although both the CSA 404 and
CSA 803A are digitizing oscillo-
scopes, each has a different
sampling technique and archi-
tecture that tailors it for a specific
purpose.

CSA 404: The CSA 404 is a Digital
Storage Oscilloscope (DSO) and
uses the random equivalent time
sampling method. This sampling
method utilizes an internal clock
that runs asynchronously with
respect to the input signal and the
signal trigger. Samples are taken
continuously, independent of the
trigger position, and are displayed
based on the time difference
between the sample and the trigger.
The ability to acquire and display
samples prior to the trigger point
is the key advantage of this
sampling technique. A random
equivalent time oscilloscope has
implications for a specific archi-
tecture (see Figure 8).

In a CSA 404, the signal is
amplified/attenuated before it is
sampled and digitized. The attenu-
ator/amplifier protects the internal
circuits from overload. Therefore,
the attenuator/amplifier must
operate at the full bandwidth of
the instrument and be able to
accept a wide dynamic range. The
tradeoff for wide dynamic range
is lower bandwidth. The CSA 404
Amplifier Plug-ins offer unmatched
overdrive recovery and offset
capabilities and are listed in the
table below. The table also includes
the compatible probes. The P6204
and P6156 are equipped with
BNC connectors for easy connec-
tion to the CSA 404 amplifiers.
BNC-to-SMA and SMA-to-BNC
adapters are available for config-
uring any of these probes to the
CSA 404.
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Figure 8. In the conventional DSO, the signal is amplified/attenuated before it is sampled and digitized.

CSA 404 Plug-Ins Bandwidth Compatible Probes
11A33 Differential Comparator 150 MHz P6135A
P6156
P6204
11A32 Two-Channel Amplifier 400 MHz P6134C
P6156
P6204
11A34 Four-Channel Amplifier 300 MHz P6134C
P6156
P6204
11A52 Two-Channel Amplifier 600 MHz P6156
P6204
11A72 Two-Channel Amplifier 1 GHz P6156
P6204
11A81 One-Channel Amplifier 3 GHz P6156

P6204




CSA 803A: The CSA 803A is a
Sampling Oscilloscope and uses
the sequential equivalent time
sampling method. This sampling
method acquires one sample per
trigger, independent of the sweep
speed. Each successive trigger
event is delayed with respect to
the previous one, thereby building
a representation of the entire wave-
form. Because of this precisely
measured delay, sequential sam-
pling offers unmatched time resolu-
tion, an important consideration
in measuring pulse parametrics

on high bit rate digital signals.
Sampling oscilloscopes also have
a different architecture compared
to a CSA 404 (see Figure 9).

In a CSA 803A, the signal is
sampled and digitized before
being amplified/attenuated. This
allows for maximum signal band-
width and limits the dynamic range
of the input to the sampling
bridge to about 1 V p-p. Sampling
heads are available for differential
or single-ended TDR, low noise,
loop-through, trigger countdown,
and optical-to-electrical conversion.

The SD-14 High Impedance Probe
Sampler allows you to make high
impedance signal acquisitions
where 50 Q signals are not avail-
able. Sampling heads for the

CSA 803A come in a variety of
modular bandwidths and are
listed in the table below. The
table also includes the compatible
probes. The P6150 is designed for
use with the SD Series sampling
and TDR heads. BNC-to-SMA and
SMA-to-BNC adapters are avail-
able for configuring any of these
probes to the CSA 803A.
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Figure 9. In the sampling scope, the signal is sampled prior to amplification.

CSA 803A Sampling Heads

SD-14 High Impedance Probe Sampler 2.5 GHz N/A
SD-20 Loop Through 20 GHz P6150
P6156
SD-22 Low Noise 12.5 GHz P6150
P6156
SD-24 TDR & True Differential TDR 20 GHz P6150
P6156
SD-26 20 GHz P6150
P6156
SD-30 40 GHz P6150
P6156
SD-32 50 GHz P6150
P6156
SD-42 0-E Converter 6.4 GHz N/A
SD-46 O-E Converter 20 GHz N/A

(For more complete specifications, refer to the 11800 Series Sampling Head data sheet Publication #85W-8218-0 for
CSA 803A Sampling Heads, and Publication #47W-7952-2 for CSA 404 Amplifiers.)







