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1.0 INTRODUCTION

The purpose of this Applications Note is to document some of the Performance
Characteristics of the XRT7300 Device, for DS3 Applications. In particular, this
Application Note will document the following.

* The Transmit Output Pulse of the XRT7300 Device, and how well it complies with
“Isolated Transmit Output Pulse Template” requirements for DS3 applications (per
Bellcore GR-499-CORE, and ANSI T1.102)".

» The Receive Sensitivity of the XRT7300 Device.

» Thelnput Jitter Tolerance Capability of the XRT7300 Device, for DS3 Applications,
and how well it complies to the “Input Jitter Tolerance Requirements’, (per Bellcore GR-
499-CORE).

NOTE: Ineach of these parameters, this Application Note will address two (2) things.
a The Test Results, and
b. The Test Procedure/Approach that we used to obtain these resullts.

2.0 TRANSMIT OUTPUT PULSE TEMPLATE MEASUREMENTS -

DS3 APPLICATIONS
This section will discuss the following two (2) topicsin some detail.

a. The Test/Measurement Results when testing to verify that the Transmit Output (of the
XRT7300 device) complies with the Isolated Pulse Template requirements (per Bellcore
GR-499-CORE and ANSI T1.102).

b. The Test/Measurement Approach for Verifying that the Transmit Output of the
XRT7300 device complies with these pul se template requirements.

21 THE TRANSMIT OUTPUT PULSE TEMPLATE

TEST/MEASUREMENT RESULTS
Included with this Application Note are four (4) plots. A brief description of each of
these plots are presented below.

PLOT 1 (In Figure 1 of this document) — The XRT7300 Transmit Output pulse (plotted
against the ANSI T1.102 DS3 pulse template requirement curves) after being subjected to
2 feet of cable-loss (Transmit Line Build-Out Circuit = ON).
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PLOT 2 (In Figure 2 of this document) — The XRT7300 Transmit Output pulse (plotted
against the ANSI T1.102 DS3 pulse template requirement curves) after being subjected to
225 feet of cable-loss (Transmit Line Build-Out Circuit = ON).
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PLOT 3 (In Figure 3 of this document) — The XRT7300 Transmit Output pulse (plotted
against the ANSI T1.102 DS3 pulse template requirement curves) after being subjected to
225 feet of cable-loss (Transmit Line Build-Out Circuit = OFF).

PLOT 4 (In Figure 4 of this document) — The XRT7300 Transmit Output pulse (plotted
against the ANSI T1.102 DS3 pulse template requirement curves) after being subjected to
450 feet of cable-loss (Transmit Line Build-Out Circuit = OFF).

In each of these plots the “ Transmit Output” pulse (of the XRT7300 device) is overlayed
on top of the “ANSI T1.102 Pulse Template Requirements. In each of these cases, the
“Transmit Output Pulse” is said to be “passing” the “ Pulse Template” requirements, if the
“Transmit Output Pulse’ curve (as captured viathe “ Tektronics Oscilloscope) is NOT
touching the either the lower or upper curves of the “Pulse Template” requirements.



Z* EXAR AN

Application Note — Perfor mance Characteristics of the
XRT7300 Device for DS3 Applications

A

Rev. 1.00

PLOT 1 (In Figure 1 of thisdocument) — The XRT 7300 Transmit Output pulse
(plotted against the ANSI T1.102 DS3 pulse template requirement curves) after
being subjected to 2 feet of cable-loss (Transmit Line Build-Out Circuit = ON).
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PLOT 2 (In Figure 2 of thisdocument) — The XRT 7300 Transmit Output pulse
(plotted against the ANSI T1.102 DS3 pulse template requirement curves) after
being subjected to 225 feet of cable-loss (Transmit Line Build-Out Circuit = ON).
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PLOT 3 (In Figure 3 of thisdocument) — The XRT 7300 Transmit Output pulse
(plotted against the ANSI T1.102 DS3 pulse template requirement curves) after
being subjected to 225 feet of cable-loss (Transmit Line Build-Out Circuit = OFF).
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PLOT 4 (In Figure 4 of thisdocument) — The XRT 7300 Transmit Output pulse
(plotted against the ANSI T1.102 DS3 pulse template requirement curves) after
being subjected to 450 feet of cable-loss (Transmit Line Build-Out Circuit = OFF).
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2.2 THETRANSMIT OUTPUT PULSE TEMPLATE
TEST/MEASUREMENT APPROACH

In order to perform the “ Transmit Pulse Template” measurements of the XRT7300 LI1U
IC for DS3 applications, we used the following pieces of equipment.

* W&G (Wanddl & Goltermann) ANT20 Advanced Network Tester

» Tektroniks TDS-3054 Four Channel Color Digital Phosphor Oscilloscope.

* A Spool of 728A Coaxial cable, with BNC Connector break-outs at 115 ft, 225 ft, 340
ft, and 450 feet of cable.

* The XRT7300 DS3/E3/STS-1 LIU IC Evaluation Board (referred to asthe “DUT”).

Anillustration of the basic test set-up, for DS3 Transmit Output Pulse Template
Measurement is presented below in Figure 5.

Figure5, lllustration of the* DS3/STS-1 Transmit Output Pulse Template
M easurement set-up”.
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Figure 5 indicates the following.

1. That the “Transmit Output” of the “W&G ANT20 Tester” is connected to the Receive

Input of the XRT7300 Evaluation Board (or the DUT).

2. That the “Transmit Output” of the XRT7300 Evauation Board (or the DUT) is
connected to either the “ Spool of Coaxial cable” or directly to the Receive Input of
the “Tektroniks TDS-3054 Oscilloscope

Things which are not obvious within Figure 5.

1. The Transmit Output of the W& G ANT20 Tester is set to “DSX-3".

2. TheW&G ANT20 Tester was configured to transmit aDS3 line signal carrying a

repeating “100” pattern.

3. The XRT7300 Evaluation Board (e.g., the DUT) was configured to operate in the
“Remote Loop-back” Mode.

4. The“Tektroniks TDS-3054 Oscilloscope’ contains a“Bellcore/ANSI Pulse Template
Overlay” which can be superimposed on the display of the Oscilloscope. This feature
makes it easy for a user to determine whether the transmit output (from the XRT7300
device) complies with the “Pulse-Template” or not.

How the Test Set up works

The W& G ANT20 Tester is configured to transmit aDS3 line signal, that contains a
repeating “100” pattern. This particular pattern was selected because it is recommended
(per Bellcore GR-499-CORE) for use when verifying “Pulse Template Requirement”
measurements. The XRT7300 LIU IC (which resides within the DUT) receives this DS3
line signal (from the W& G ANT20) and does the following.

* The Receive Section of the LIU IC performs “Clock” and “ Data Recovery” of the DS3
line signal (from the W& G ANT20).

» Sincethe XRT7300 LIU deviceis configured to operate in the “ Remote L oop-back”
Mode; then it will take the recovered data and clock, and will use it to generate (and
transmit) aDS3 line signal to the “Tektroniks Oscilloscope’.

AsthisDS3 line signal isrouted to the “ Tektroniks Oscilloscope’, it will be subjected to
acertain amount of “cable-loss’, as described below.

Next, we proceeded measure the “ Transmit Output” pulse of the XRT7300 device and
compare it with the “Isolated Pulse Template” requirements per ANSI T1.102. These
measurements were performed with the following amounts of cable loss inserted between
the W& G ANT20 and the DUT.

10
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o 2feet of Cable Loss
o 225 feet of Cable Loss
» 450 feet of Cable Loss.
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A brief description of the test procedure that was used with each of these amounts of
cableloss, is presented below.

2.2.1 Testing with 2 feet of Cable L oss

When we tested and verified that the “ Transmit Output Pulse” (of the XRT7300 device)
complies with the “DS3 Isolated Pulse Template requirements (per ANSI T1.102), with 2
feet of cable loss, we did the following.

» Wedirectly connected the Transmit Output of the “DUT” (Device Under Test) to the
“Tektroniks Oscilloscope (by-passing the “ Spool of Coaxial Cable”).

» Wethen enabled the “ Transmit Line Build-Out” circuit (within the XRT7300 device),
by setting the “ TXLEV” input pin to “GND”. By doing this, the XRT7300 device (viathe
“Transmit Line Build-Out” circuit) will shape the “ Transmit Output” pulses to comply
with the “ Pulse Template” requirements over “short-cable’ lengths.

» We then captured and plotted the waveform of the Transmit Output pulse (from the
XRT7300 device) viathe Tektroniks Oscilloscope. The Transmit Output pulse, when
superimposed over the “ANSI T1.102" pulse template requirement curves (for DS3
applications) is presented in Figure 1. This plot indicates that the “ Transmit Output”
pulse (of the XRT7300 device) complies with the DS3 pul se template requirements (per
ANSI T1.102) when subjected to 2 feet of cable loss.

NOTE: The“2feet” of cablelosswasrealized viathe strand of coaxial cable which was
connected between the “ Transmit Output” of the DUT and the “Receive Input” of the
Tektroniks’ Oscilloscope.

2.2.2 Testing with 225 feet of Cable L oss

When we tested and verified that the “ Transmit Output Pulse” (of the XRT7300 device)
complies with the “DS3 Isolated Pulse Template requirements (per ANSI T1.102), with
225 feet of cable loss, we did the following.

* We connected the Transmit Output of the “DUT” to the “ Spool of Coaxial Cable”.

11
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» Next, we connected one of the BNC “break-out” connectors of the “ Spool of Coaxial
Cable’ to the “Receive Input” of the “ Tektroniks Oscilloscope”.
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NOTE: The connection between the “DUT”, the “ Spool of Coaxial Cable’ and the
“Tektroniks” Oscilloscope was such that 225 feet of real coaxial cable was inserted
between the “ Transmit Output” of the “DUT” and the “Receive Input” of the “Tektroniks
Oscilloscope’.

» Wethen enabled the “ Transmit Line Build-Out” circuit (within the XRT7300 device),
by setting the “ TXLEV” input pin to “GND”. By doing this, the XRT7300 device (viathe
“Transmit Line Build-Out” circuit) will shape the “ Transmit Output” pulses to comply
with the “Pulse Template” requirements over “short-cable’ lengths (e.g., less than 225
feet).

» We then captured and plotted the waveform of the Transmit Output pulse (from the
XRT7300 device) viathe Tektroniks Oscilloscope. The Transmit Output pulse, when
superimposed over the “ANSI T1.102" pulse template requirement curve (for DS3
applications) is presented in Figure 2. This plot indicates that the “ Transmit Output”
pulse (of the XRT7300 device) complies with the DS3 pul se template requirement (per
ANSI T1.102) when subjected to 225 feet of cable loss; and with the “Transmit Line
Build-Out” Circuit enabled.

 After capturing the “Transmit Output” pulse (with the “Transmit Line Build-Out”
enabled), we repeated the exact same test with the “ Transmit Line Build-Out” circuit
(within the LIU IC) disabled (achieved by setting the “ TXLEV” input pin “HIGH”). The
Transmit Output pulse, when superimposed over the “ANSI T1.102" pulse template
requirement curve (for DS3 applications) is presented in Figure 3. This plot indicates
that the “Transmit Output” pulse (of the XRT7300 device) complies with the DS3 pulse
template requirement (per ANSI T1.102) when subjected to 225 feet of cable loss; and
with the “ Transmit Line Build-Out” circuit disabled.

NOTE: When the “Transmit Line Build-Out” circuit is disabled then the Transmit
Section of the XRT7300 device will not “shape” the Transmit Output pulse of the
XRT7300 device. Inthis mode, we are relying on “cable-loss’ to shape the “ Transmit
Output” (of the LIU IC) into compliance with the “ Pulse-Template” requirements.

12
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2.2.3 Testing with 450 feet of Cable L oss

When we tested and verified that the “Transmit Output Pulse” (of the XRT7300 device)
complies with the “Isolated Pulse Template” requirement (per ANSI T1.102), with 450
feet of cable-loss, we did the following.

Rev. 1.00

» We connected the “Transmit Output” of the “DUT” to the “ Spool of Coaxial Cable’.
» Next, we connected one of the BNC “break-out” connectors of the “ Spool of Coaxial
Cable’ to the “Receive Input” of the “ Tektroniks Oscilloscope”.

NOTE: The connection between the“DUT” and the “ Spool of Coaxial Cable” and the
“Tektroniks” Oscilloscope was such that 450 feet of real coaxial cable was inserted
between the “ Transmit Output” of the “DUT” and the “Receive Input” of the “Tektroniks
Oscilloscope’.

* Wethen disabled the “Transmit Line Build-Out” circuit (within the XRT7300 device)
by setting the “TXLEV” input pin to “HIGH”. By doing this, the XRT7300 device (via
the “Transmit Line Build-Out” circuit) will not “shape”’ the “Transmit Output” pulse of
the XRT7300 device. Inthis mode, we arerelying on the “cable-loss’ to shape the
“Transmit Output” (of the LIU IC) into compliance with the “ Pulse Template”
requirements. The Transmit Output pulse, when superimposed over the “ANSI T1.102"
pulse template requirement curve (for DS3 applications) is presented in Figure 4. This
plot indicates that the “ Transmit Output” pulse (of the XRT7300 device) complies with
the DS3 pulse template requirement (per ANSI T1.102) when subjected to 450 feet of
cable-loss.

13
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3.0RECEIVE SENSITIVITY OF THE XRT7300 DEVICE FOR DS3
AND STS1APPLICATIONS.

This section discusses the following topics in some detail.

» The Receive Sensitivity measurements of the XRT7300 LIU IC for both DS3 and STS-

1 applications.

» The Test Procedure/Approach used to obtain these resullts.

3.1 THE RECEIVE SENSITIVITY TEST/MEASUREMENT
RESULTS

In this document, the “ Receive Sensitivity” of the XRT7300 LIU IC is defined as the
smallest amplitude signal that the L1U IC can receive in an “error-free” manner.

The Receive Sensitivity of the LIU I1C can be expressed in any of the following three
terms.

e Pure Cable Loss

» Additional Flat Loss, over and above 450 feet of Cable Loss

* PureFlat Loss.

Each of these three terms are defined bel ow.

Pure Cable Loss

Thisis the maximum amount of cable loss (from the “DSX-3/STSX-1 Cross-Connect”
location) that one can insert into the “Receive Path” before the XRT 7300 device begins
to experience bit errors.

Additional Flat Loss, over and above 450 feet of Cable Loss

Thisisthe maximum amount of flat loss (over and above the mandated 450 feet of cable
loss, from the “DSX-3/STSX-1 Cross-Connect” location) that one can insert into the
“Receive Path” before the XRT 7300 device will begin to experience bit-errors.

PureFlat Loss

Thisisthe maximum amount of flat loss (from the “DSX-3/STSX-1 Cross-Connect”
location) that one can insert into the “ Receive Path” before the XRT7300 device will
begin to experience bit-errors.

The signal levels (expressed in each of these three terms) that the XRT 7300 device will
begin to experience Bit Errors, is presented below in Table 1.

14
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Table 1, The Signal L evelsat which the XRT 7300 Device will begin to Experience

Bit Errors
Parameter Signal Level (DS3 Signal Level (STS1
Applications) Applications)

Pure Cable Loss 945 feet 855 feet
(from the DSX-3/STSX-1
Location).
Additional Flat Loss over and 17dB 15dB
above “DSX-3/STX-1 Location,
plus 450 feet of Cable Loss”
Pure Flat Loss 23dB (w/ Receive Equalizer 22dB (w/ Receive
(from the DSX-3/STSX-1 Enabled) Equalizer Enabled)
Location). 25dB (w/ Receive Equalizer 24dB (w/ Receive

Disabled) Equalizer Disabled)

NOTESABOUT Table1:

1
2.

3.

o U

This test data was obtained while using the TBERD 310, from TTC

The Tester Output was set to either “DSX-3” (for DS3 Applications) or “STSX-1"
(for STS-1 Applications).

The Transmit Output Amplitude of the TBERD 310 for DS3 Applications (when
the Transmit Output is set to “DSX-3") was measured to be 1.18Vpp (or

559mV pk).

The Transmit Output Amplitude of the TBERD 310 for STS-1 Applications
(when the Transmit Output is set to “STSX-1") was measured to be 1.03Vpp (or
501mV pk).

All testing was performed at Room Temperatures.

Unless otherwise noted, all of this testing was performed with the “Receive
Equalizer” (within the LIU IC) enabled.

15
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3.2 RECEIVE SENSITIVITY TEST/MEASUREMENT APPROACH
Figure 6 presents a basic illustration of the test approach that we used to measure the
receive sensitivity of the XRT7300 device.

Figure6, lllustration of the Test Set-up Used to M easur e Recelve Sensitivity of the
XRT7300 L1U Device.

Figure 6 indicates that this “ Receive Sensitivity” testing requires use of the following
three (3) pieces of equipment.

» A Bit Error Rate Tester (TBERD 310, in this case).

* Either a“Cable-Simulator”, a“Flat-Loss” attenuator, or both.

* The XRT7300 Evaluation Board (also referred to asthe “DUT").

Figure 6 further indicates that the “ Transmit Output” signal of the Bit Error Rate Tester
(BERT) is processed via the “ Combination Cable Loss Simulator/Flat Loss Attenuator”
block, asit isrouted to the “ Receive Input” of the“DUT” (Device Under Test). Further,
this figure also indicates that the “ Transmit Output” of the “DUT” is connected to the
“Receive Input” of the“BERT”.

16
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Set-up Conditions which are not so obviousin Figure 6.

In addition to the configuration that isillustrated in Figure 6, there are other set-up
conditions that should also be noted.

* The Transmit Output, of the BERT (TBERD 310, in this case) is always set to either
“DSX-3" or “STSX-1" (depending upon whether we were testing at DS3 or STS-1 rates).
» The XRT7300 device was tested with an “Unframed” 2°23-1 PRBS pattern (for DS3
applications); or with DS1 signals (each carrying a 2/23-1 PRBS pattern) which are VT-
mapped into an “STS-1" signal.

Rev. 1.00

* The“XRT7300 Device” (residing within the DUT) is always configured to operate in
the “ Remote Loop-back” Mode. Hence, al “inbound” DS3/STS-1 traffic (which it
receives) will undergo “Clock and Data Recovery” (viathe Receive Section of the L1U
IC). This“Recovered Clock” and Datawill then be used to transmit DS3 or STS-1 data
out to the BERT.

» The Receive Equalizer (within the XRT7300 device) is always enabled.

Table 1 indicates that testing (for both the DS3 and STS-1 rates) was performed under the
following cable-loss/flat-1oss conditions.

» Pure Cable Loss from the “DSX-3/STSX-1 Cross-Connect” location.

» Hat Loss, over and above “DSX-3/STSX-1 Cross-Connect” location” plus 450 feet of
cable loss.

» Pure Flat Loss from the “DSX-3/STSX-1 Cross-Connect” location.

A more detailed explanation of each of these tests are presented below.

3.2.1 Pure Cable-Loss from the DSX-3/ST SX-1 Cross-Connect L ocation

When the System Manufacturer is interfacing the Receive Section of the XRT7300
device to the Cross-Connect system, he/she is aware of the following facts.

* By definition, all DS3 or STS-1 line signals that are present at the Cross-Connect
system are required to meet the “Isolated Pulse Template Requirements’ (per Bellcore
GR-499-CORE or ANSI TI.102 for DS3 applications, or Bellcore GR-253-CORE for
STS-1 applications).

* Further, these Bellcore documents state that the amplitude of these pulses (at the DSX-
3 or STSX-1) can range in amplitude from 360mV pk to 850mV pk.

17
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* Finally, these Bellcore documents stipulate that the DS3/STS-1 Receiving Terminal
must be able to receive this “ pulse-template” compliant line signal over a cable length of
0 to 450 feet from the DSX-3 or STSX-1 Cross Connect system.

Rev. 1.00

These facts are al so reflected below in Figure 7.

Pulsesthat are

compliant to the

Isolated DSX-3 or
Cross-Connect STSX-1 Pulse Template
System _Requirement

Transmitting
Terminal

0t0 450 feet of
Cable

0to 450 feet of Cable

Receiving
Terminal

Figure 7, lllustration of the Typical Application for the System Installer.
The purpose of this portion of testing is two-fold.

1. To verify that the “Receive Section” of the XRT7300 deviceis capable of receiving a
“DSX-3/STSX-1 Cross-Connect” signal which has been subjected to 450 feet of cable
loss (per Bellcore requirements).

2. To quantify the amount of “Receive Sensitivity” margin (over and above these
“Receive Requirements) the XRT 7300 device has.

18
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Test Procedure— Pure Cable Loss from the DSX-3/STSX-1 Cross-
Connect L ocation

The test approach that we used to determine the “Receive Sensitivity” of the XRT7300
deviceisvery simple. If no cable-lossisinserted into the “ Transmit Output” signal of the
BERT (viathe “Combination Cable-Loss Simulator/Flat Loss Attenuator” block in
Figure 6), then the configuration in Figure 6 will function as follows.

Rev. 1.00

The BERT will be configured to generate and transmit a PRBS pattern, viathe “DS3” or
“STS-1" bipolar linesignal. The Transmit Output signal of the BERT will then be routed
to the DUT which consists of the XRT7300 device. Asnoted earlier, the XRT7300
device will be configured to operate in the “Remote Loop-back” mode. Hence, asthe
LIU IC receivesthe “DS3/STS-1 Line signal” (from the BERT), it will do the following.

1. Perform Clock and Data recovery of the “incoming” DS3/STS-1 Line signal.

2. Route this same data, back out to the BERT (viathe “Transmit Output” line signal
from the DUT.

The BERT will then receive this “ post-loop-back” signal from the“DUT”. Asthe BERT

receives this “ post-loop-back” signal, it will begin to check the contents of this data for

“PRBS Pattern” bit-errors. Further the BERT will indicate (viaits display) whether it is

receiving any bit or PRBS sync errors.

Testing with Cable L oss

In this test, cable-loss was simulated (or inserted) into the “ Transmit Output” of the
BERT, by the “Mountain Engineering ME-1005 75Q Coaxia Cable Simulator”. Cable
lossis either incremented or decremented by simply “dialing” out the appropriate amount
of cableloss (expressed either in terms of “feet” or “dB”).

During this test, we set-up the Test Configuration, asillustrated and described above.
Further, we made sure that the “ Transmit Output” of the BERT was set to “DSX-3” or
“STSX-1". At this point, we proceeded to “increment” the amount of cable-loss (which
isto beinserted into the “Transmit Output” signal of the “BERT”, until we began to
observe bit-errors. This*“simulated” cable |oss measurement was then written into Table
1, as depicted above.

3.2.2 Flat Loss, over and above “DSX-3/STSX-1 Cross-Connect L ocation” plus 450
of cableloss.

As mentioned above, agiven DS3/STS-1 Terminal isrequired to be able to receive a
“DSX-3/STSX-1" signal, over anywhere from 0O to 450 feet of cable loss. However,
some users (particularly those who are implementing “ Redundancy Design” in the
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Receive Direction) will require even greater receive sensitivity from the XRT7300 LI1U
IC.
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A common approach to “Redundancy Design” in the “Receive Direction” isto use a
“Cable-Splitter” in the “incoming” (Receive) linesignal. This*cable-splitter” will permit
the routing of asingle “incoming” line signal into the receive inputs of two separate
DS3/STS-1 line cards (in parallel). However, this cable-splitter inserts a flat 10ss of about
6dB into the line signal that each these two line cards will receive. Hence, these
particular customers require that the L1U 1C be capable of receiving the “ afore-mentioned
DSX-3/STSX-1 plus 450 feet of cable-loss’ signal; with an additional 6dB of flat-loss.

The purpose the this particular test is to determine the following.

1. If the XRT7300 deviceis capable of meeting this combined “flat-loss” and “cable-

loss” requirements.

2. How much “flat-loss” Receive Sensitivity margin does the XRT 7300 device have
over and above these “Receive Redundancy” design requirements.

In order to perform this particular test, we had to execute the following procedures.

a. Insert 450 feet of cable-loss, between the “Transmit Output” of the “BERT” and the
“Receive Input” of the“DUT".

b. In addition to this“450 feet of cable-loss’, we also connected some “VHF Flat Loss
Attenuators’, in series, between the “Cable Simulator” and the “Receive Input” of the
DUT.

c. Afterwards, we began to increase the amount of “Flat-Loss” into the signal path, until
the BERT started to reflect bit errors, on its display.

The results of this particular test are presented in Table 1.

3.2.3 PureFlat Lossfrom the“DSX-3/STSX-1 Cross-Connect” Location.

The purpose of thistest isto simply test out the “AGC” (Automatic Gain Control) block
within the Receive Section of the XRT 7300 device.

When performing this measurement, we connected everything up as indicated in Figure
6. However, instead of using the “Mountain Engineering” cable simulator, we strictly
used the “VHF Flat Loss’ attenuator.

In order to perform this particular test, we had to execute the following procedure.
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a. Connect up the“BERT”, the “Flat-Loss’ Attenuator, and the “DUT” asillustrated in
Figure 6.

b. Make surethat the“Flat-Loss’ Attenuator isinitialy set to “0dB” and verify that the
BERT is not receiving any bit errors..

c. Beginincreasing the amount of flat-loss, into the “signal path” (viathe “flat-loss”
attenuator) until the BERT starts to indicate the occurrence of bit errors (viaits display).

Rev. 1.00

The results of this measurement are indicated in Table 1.
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4.0 THEINPUT JITTER TOLERANCE CAPABILITY OF THE

XRT7300 DEVICE, FOR DS3 APPLICATIONS.

This section discusses the following topics in some detail.
a. The measured “Input Jitter Tolerance” capability of the XRT7300 device, for DS3

applications.

b. Thetest procedure that was used to obtain these results.

4.1 THEINPUT JITTER TOLERANCE TEST RESULTSFOR THE

XRT7300 DEVICE.
The Input Jitter Tolerance Capability of the XRT7300 device, for DS3 applications, is

both tabulated below, in Table 2, and is plotted below, in Figure 8.

Table 2, The Jitter Tolerance Capability of the XRT 7300 Device (for DS3
Applications)

Jitter Frequency

Maximum Tolerable

Bellcore GR-499-

Bellcore GR-499-

Hz Input Jitter CORE Jitter CORE Jitter
Amplitude (Ul-pp)* Tolerance Tolerance
Requirements Requirements
(Category | Type | (Category Il Type
of Equipment) of Equipment)

2 >64 5 10
100 >64 5 10
669 >64 5 10
1000 >64 5 6.69

2300 56.383 5 2.909

4000 17.939 2.575 1.673

10000 8.939 0.858 0.669
22300 7.206 0.328 0.3
40000 6.648 0.163 0.3
60000 4.152 0.1 0.3
100000 2.726 0.1 0.3
300000 0.903 0.1 0.3
800000 0.447 0.1 0.3
1000000 0.397 0.1 0.3

NOTES:

1. The*Maximum Tolerable Input Jitter Amplitude” values reflect the amount of Jitter
that will cause the XRT7300 to experience a Bit Error Rate (BER) of 1x10°°.
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2. 64Ul-pp isthe maximum amount of “Input Jitter Amplitude” that our Test Equipment
(e.g., the W& G ANT-20) can insert into the DS3 line signal.

3. The Test Set-up was as listed below.

» Test Equipment Output Setting = DSX-3

Cable Loss (between Test Equipment Output and RTIP/RRING inputs) = O feet.

Test Equipment used — W& G ANT-20.

Test Pattern = 2°23-1 PRBS.

Rev. 1.00

The data, which istabulated in Table 2 is plotted below in Figure 8.

Jitter Tolerance of the XRT7300 Device (DS3 Applications)
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Figure 8, A Plot of the “ Jitter Tolerance Capability” of the XRT 7300 Device (for
DS3 Applications)

How to Read This Plot

The“Pink Curve” (e.g., marked with “ Square” boxes) and the “ Y ellow Curve (e.g.,
marked with “Triangular” boxes) are the Jitter Tolerance Requirements per Bellcore GR-
499-CORE (for DS3 Applications). The “Maximum Jitter Tolerance” measurements for
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the XRT 7300 device (for DS3 applications) is presented in the “Blue Curve’ (e.g.,
marked with the “Diamond” boxes).
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This specification document requires that the “ Jitter Tolerance Measurements’ (see the
“Blue Curve’) always be “above’ (or NORTH) of the “Pink Curve” and the “Y ellow
Curve’ over all ranges of “input” Jitter Frequencies.

24



Z* EXAR AN

Application Note — Performance Char acteristics of the
XRT7300 Device for DS3 Applications
Rev. 1.00

AL e

42 THEJITTER TOLERANCE MEASUREMENT TEST
PROCEDURE.

The “Jitter Tolerance Measurements” presented in both Table 2 and Figure 8 were
obtained by testing with the following pieces of equipment.

* The W&G (Wandel & Goltermann) ANT20 Advanced Network Tester.

* The XRT7300 DS3/E3/STS-1 LIU IC Evaluation Board (also referred to as the DUT).

A simpleillustration of the test set-up is presented below in Figure 9.

______________________

Network
Element
(DUT)

Figure9, lllustration of the Test Procedure Used to M easur e the I nput Jitter
Tolerance of the XRT7300 Device.

Figure 9 indicates that (in this case) the W& G ANT?20 consists of a Bit Error Tester

(BERT) Block and a*“Pulse-Position Modulator” block. Thisfigure also indicates that
the DUT was configured to operate in a“ Remote Loop-back” Mode.
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NOTE: This particular loop-back mode was realized by configuring the XRT7300
device into the “Remote Loop-back” Mode.

Rev. 1.00

The W&G ANT20 Tester is a very flexible machine that can be configured to
automatically measure the “ Input Jitter Tolerance” of a given piece of Network
Equipment over various datarates. Thistester was used to measure the “ Jitter Tolerance
Capability” of the XRT7300 device, for DS3 rates.

Figure 9 presents a “theoretical” illustration as how the W& G ANT20 would measure the
input jitter tolerance of the XRT7300 device. Thisfigure indicates that the W& G ANT20
Tester consists of the following two blocks.

» A Bit Error Rate Tester (BERT) which can be configured to transmit and receive a
DS3linesignal.

» A Pulse-Position Modulator Block.

The “BERT” block can be configured to transmit and receive a PRBS pattern, over aDS3
linesignal. AsthisDS3 linesignal isrouted to the DUT; it passes through the “ Pulse-
Position Modulator” block. The purpose of the “ Pulse Position Modulator” block would
be to modulate the “position” of each of these “outbound” pulses within the DS3 line
signal. The“position” of each of these pulses could be modulated by both “amplitude”
(in terms of Ulpp) and “frequency” (in terms of Hz).

NOTE: By modulating the position of each of these pulse (within the DS3 line signal),
the W& G ANT20 isintroducing jitter into the “ Transmit Output” DS3 signal. This
“jittery” signal will be routed to the “Receive Input” of the XRT7300 LIU IC.

The W& G ANT20 measured the Jitter Tolerance capability of the XRT7300 device by
executing the following steps.

STEP 1. TheW&G ANT20 selects a“user-defined” jitter frequency.

STEP 2. The W&G ANT20 then proceeds to (viathe * Pulse-Position Modulator” block)
modulate the position of each “ Transmit Output” pulse (from the BERT block) at this
particular jitter frequency.

STEP 3. TheW&G ANT20 would then proceed to increase the amplitude of this * pulse-
position modulation” (while keeping the “jitter frequency” constant); until the BERT
block begins to detect a Bit Error Rate (from the LIU IC) of 1x10”.

STEP 4. The W&G ANT20 would then dlightly reduce the amplitude of this * Pulse-
Position Modulation” until the bit-errors went away.

STEP 5. This particular “Pulse-Position Modulation” amplitude is then converted into a
“Maximum Tolerable Input Jitter (expressed in terms of “Ul-pp”); and is recorded by the
W&G ANT20.
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STEP 6. The W&G ANT20 then selects a different “user-defined” jitter frequency and
then proceeds to repeat “ STEPS 2” through “5” of the “above-mentioned” procedure.

Rev. 1.00

When this whole procedure is completed, for the user-defined range of frequencies, the
W& G ANT20 will “halt” thistesting and will display data which isvery similar to that
presented within Table 2.
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