


Application Examples

Application Examples

Enabling Predistortion Through Digital Filters for Bandwidth Enhancement
This example shows how the frequency response of the system can be enhanced by applying bandwidth enhancement
digital filters. Using these filters, the frequency response can be whitened (flattened). You can apply these filters when a
sharp rise time or fall time is required. The example shows how to use a bandwidth enhancement filter.

You will need the following equipment:

A Tektronix DPO oscilloscope (for example, DPO71604) with a bandwidth greater than 16 GHz and capable of measuring
rise and fall time of the order of 50 picoseconds.

A Tektronix Arbitrary Waveform Generator AWG7102 with Option 06 with SerialXpress installed and running on it.

An external hardware filter (from RLC Electronics, Inc., part number: F-30-10.0.R) with the following specifications:

Passband: DC-10000 MHz

3 dB point (Typical): 10500 MHz

30 dB point (Typical): 12000 MHz

60 dB (Stop Band): 13500–40000 MHz

Insertion loss: 0.35 dB

1. Start SerialXpress.

2. In the Base Pattern tab, in the Base
Pattern group, set the following:

Standard to General.

Pattern to PRBS7.

3. In the Signal group, set the Data Rate
to 5 G.

4. In the Rise/Fall group, ensure that
Rise/Fall Time is set to 20/80.

5. Leave the parameters in the Transmitter
and Channel/Cable tabs in their default
state.
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6. From the toolbar, click Compile
Settings.

7. In the Compile Settings dialog box:

Select Automatic to clear it.

Set the Sampling Rate to 20 G.

Ensure that Bandwidth Expansion
Filter is disabled.

Select Compiles and Sends To and
set the channel to Ch 1.

Click OK.

8. Go to the Base Pattern tab and set the
Rise and Fall time to 60 ps.

9. From the toolbar, click Compile.
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10. Measure the Rise/Fall time on an
oscilloscope.

11. Connect the external hardware filter to
the output channel of the AWG.

12. In the Compile Settings dialog box,
select Bandwidth Expansion Filter and
select Interleave without Zeroing.

13. Click Compile.
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14. Again measure the rise and fall time on
the oscilloscope.

Observe the improvement in the
measurement accuracies when
bandwidth expansion filter is used.
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Characterizing the Receiver Using Spread Spectrum Clocking
The example shows how to characterize your receiver using spread spectrum clocking (SSC) modulation with and without
setting the df/dt parameters.

When df/dt is set to 0, the period and frequency time trend waveform will be exactly the same as the shape selected
(Sine or Triangle) in the SSC group.

When df/dt parameters are set, there will be a deviation in the period and frequency time trend waveforms at the specified
location, df/dt, and duration.

1. Start SerialXpress.

2. In the Base Pattern tab, in the Base
Pattern group, set the following:

Standard to SATA.

Pattern to MFTP (default).

3. In the Signal group, the Data Rate is
automatically set to 3 G.

Leave the rest of the parameters at their
default values.

In the Rise/Fall group, set the Rise and
Fall time to 120 ps.
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4. Click the Transmitter tab.

5. Enable SSC and set the following:

Shape to Triangle.

Spread to Down.

Minimum Duration to 0.

df/dt to 0.

Location to 50% (default setting).

Deviation to 5000 ppm.

Modulation to 33 K.

6. From the toolbar, click Compile
Settings.

7. Do the following:

Ensure that Automatic is selected.

Select Compiles and Sends To and
set the channel to Ch 1.

8. Click Compile.

The compiled waveform is sent to Ch 1
of the Tektronix AWG.
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9. You can transfer the generated SSC
pattern to an oscilloscope and use
Tektronix DPOJET Eye Diagram and
Analysis Tools application to analyze the
period and frequency trend waveform.

10. Go to step 5.

Keep the settings of the SSC but change
the df/dt group values as follows:

Minimum Duration to 1 μs.

df/dt to 1000 ppm.

Location to 50%.
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11. Perform step 6 to step 8.

12. You can transfer the generated SSC
pattern to an oscilloscope and use
Tektronix DPOJET Eye Diagram and
Analysis Tools application to analyze the
period and time trend waveform.

Characterizing the Receiver Using Spread Spectrum Clocking with Custom
Profile

The example shows how to characterize your receiver using spread spectrum clocking (SSC) modulation with custom profile.

1. Start SerialXpress.

2. In the Base Pattern tab, in the Base
Pattern group, set the following:

Standard to General.

Pattern to Clock (default).

3. In the Signal group, set the Data Rate
to 2.7 G.

Leave the rest of the parameters at their
default values.

In the Rise/Fall group, set the Rise
and Fall time to 100 ps (default).

.
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4. Click the Transmitter tab.

5. Enable SSC, set the Shape to Custom
and browse to select the custom file
(CustomFile.csv).

NOTE. When you select Custom, all the
other options in the Transmitter tab are
disabled.

6. From the toolbar, click Compile
Settings.
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7. Do the following:

Ensure that Automatic is selected.

Select Compiles and Sends To and
set the channel to Ch 1.

8. Click Compile.

The compiled waveform is sent to Ch 1
of the Tektronix AWG.

.

9. You can transfer the generated SSC
pattern to an oscilloscope and use
Tektronix DPOJET Eye Diagram and
Analysis Tools application to analyze
the period and frequency time trend
waveform.
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Creating a USB Compliant Signal with Cascading Channel and Cross-talk
Emulation

The example shows how to create a signal with cascading channel and cross-talk emulation (that is compliant with
the USB standards).

1. Set up the instruments as shown. The
instruments must be connected over a
LAN. You will need:

A Tektronix AWG7122B with
Option 08 running SerialXpress
software

A Tektronix oscilloscope with
DPOJET installed to capture the
signal

Two 6 dB attenuators

Connecting cable

NOTE. Ensure that the output of the AWG
Interleave channel is connected to Channel 1
of the oscilloscope.

2. Start SerialXpress.

3. From the toolbar, click Presets > USB
3.0.
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4. Click the Transmitter tab.

5. In the Periodic Jitter group, select Sine1
and do the following:

Set the Magnitude to 2 UI.

Set the Frequency to 2 MHz.

Set the Phase to 0°.

6. In the Random Jitter group, select Rj1
and do the following:

Set the Magnitude to 0.012 UI.

Keep the default values
for Frequency-Low and
Frequency-High.

7. Enable SSC and do the following:

Set the Shape to Triangle.

Set the Spread to Down.

Keep the default values for Minimum
Duration, df/dt, and Location.

Set the Deviation to 5000 ppm.

Set the Modulation to 33 K.

Select Pre/De-emphasis and set it
to 3 dB.
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8. Click the Channel/Cable tab.

9. Select S-Parameter Filter and do the
following:

Set the mode to Cascading.

Turn on file 1 and select
usb3_spec_compli-

ance_r095_20081106_ca-

ble.s8p

Turn on file 2 and select
usb3_spec_compli-

ance_r095_20081106_de-

vice.s8p

10. Select Aggressor and set the following:

Signal to Same as victim.

Amplitude Scale to 1.

Direction to Opposite to victim.

11. Select the Single-ended data type.

12. Keep the default settings of the port
configuration.
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13. From the toolbar, click Compile
Settings.

14. In the Compile Settings dialog box, do
the following:

Select Automatic to clear it.

Set the Sampling Rate to 24 G.

Select Compiles and Sends To and
set the channel to Ch 1.

Click OK.

15. Click Compile to generate the waveform.
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Creating an HDMI No-Jitter Compliant Signal
The example shows how to create an HDMI 27 MHz, 60 Hz, no-jitter compliant signal.

1. Set up the instruments as shown.

2. Start SerialXpress on AWG1 (Master).

3. From the toolbar, click Mode >
Sequence.
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4. From the toolbar, click Presets > HDMI
> 27 MHz > Clock.

5. Click Compile.

6. From the toolbar, click Presets > HDMI
> 27 MHz > Data 0.

7. Click Compile.

8. On AWG1, switch the Run state to ON
and both channel outputs to ON.
The AWG1 will be in the wait mode.

9. Start SerialXpress on AWG2 (Slave).

10. From the toolbar, click Presets > HDMI
> 27 MHz > Data 1.

11. Click Compile.

12. From the toolbar, click Presets > HDMI
> 27 MHz > Data 2.
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13. Click Compile.

14. On AWG2, switch the Run state to ON
and both channel outputs to ON.
The AWG2 will be in the wait mode.

15. On the AFG, toggle the state of CH1.

16. Connect TPA-P to DUT as shown in the
setup diagram (step 1).

17. Confirm the gray bars.

Creating a Pre-emphasis Signal

1. Start SerialXpress.

2. In the Base Pattern tab, do the following:

Select User Pattern and set the
pattern to 00000001111111.

Ensure that Binary is selected.
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3. Click the Transmitter tab.

4. Select Pre/De-emphasis.

5. Click Advanced Setup.

6. Select Turn on.

7. In the Pre-De/emphasis and Preshoot
Settings group, set the following:

Option to Pre/De-emphasis and
Preshoot.

Type to UI-Constant.

Units for Tap Co-efficients to dB.

8. Click Pre/De-Emphasis and set the
Tap1 coefficient to 3.500.
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9. Click Preshoot and set the Tap1
coefficient to 3.500.

10. Click Preview to view the plots.

11. Click OK.

12. Click Graph Setup and select Simulated
Data Signal.
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13. From the toolbar, click Compile.

14. The outputs are as shown.

Creating a PWM Signal

1. Start SerialXpress.

2. In the Base Pattern tab, in the Base
Pattern group, set the following:

Standard to MIPI.

Pattern to Clock.

3. Select PWM and set the T_Minor to
0.25 UI.

4. From the toolbar, click Compile
Settings.
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5. Do the following:

Click Automatic to clear it.

Set Samples per UI to 10.

Click OK.

6. Click Graph Setup and select Simulated
Data Signal.

Click OK.
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7. From the toolbar, click Compile.

8. The outputs are as shown.
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