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Compliance information

Compliance information

Environmental considerations

This section provides information about the environmental impact of the product.

Product end-of-life handling

Observe the following guidelines when recycling an instrument or component:

Equipment recycling. Production of this equipment required the extraction and use of natural resources. The equipment
may contain substances that could be harmful to the environment or human health if improperly handled at the product's
end of life. To avoid release of such substances into the environment and to reduce the use of natural resources, we
encourage you to recycle this product in an appropriate system that will ensure that most of the materials are reused

or recycled appropriately.

This symbol indicates that this product complies with the applicable European Union requirements according
to Directives 2012/19/EU and 2006/66/EC on waste electrical and electronic equipment (WEEE) and
batteries. For information about recycling options, check the Support/Service section of the Tektronix Web
site (www.tektronix.com).
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Preface

Preface

This user guide describes the SerialXpress application. This application can emulate all forms of channel impairments
and can pre-compensate for losses in the overall test setup and cabling. It eliminates the need for expensive and
difficult-to-obtain cable emulators.

Key Features

The key features of the SerialXpress are:

Jitter addition: Up to four different sinusoidal jitters with different amplitudes, frequencies and phases can be added to a
base pattern. Two independent band-limited random jitters can also be added to the base pattern.

SSC addition: Spread Spectrum Clocking (SSC) can be added with controlled profile, spread, deviation, modulation,
and df/dt.

Advanced Pre/De-emphasis and Noise: Many standards such as PCI-E require the output waveform to be
pre/de-emphasized. SerialXpress allows easy addition of pre/de-emphasis with all other jitter parameters. Vertical noise
can be added at both near and far ends of the channel.

Inter-symbol interference (ISI) creation: SerialXpress allows you to create ISI by entering it directly or from an
S-parameter file captured from a Tektronix sampling oscilloscope or a Vector Network Analyzer. The S-parameter can
be directly convolved with the base pattern to recreate the channel characteristics. By applying inverse filtering, the
effects of the channel can be de-embedded from the system. The ISI within the S-parameter can be scaled upward or
downward, easily altering the characteristics of the channel.

Base pattern: SerialXpress is bundled with several sample patterns for various standards like SATA, Display Port, SAS,
PCI-E, Fiber Channel, MIPI, and USB. Patterns can also be directly entered in a Binary or Hex editor, or loaded from a file.

Idle state: Standards like SATA call for OOB signaling, which requires an idle state followed by a burst. You can directly
create this idle state without using additional power dividers. Noise can also be added to these idle state waveforms.

Calibration: SerialXpress has a built-in calibration routine, which controls a Tektronix oscilloscope and calibrates the
output of a Tektronix arbitrary waveform generator (AWG) for periodic jitter, random jitter, and ISI reducing the need for
time-consuming manual calibration.

Bandwidth expansion filter: The bandwidth of an arbitrary waveform generator can be expanded further by applying
the bandwidth expansion filter which compensates for DAC roll-off. For example, when used with an AWG7122B with
option 06, the bandwidth expansion filter compensates for the DAC roll-off at higher frequencies, thereby extending the
bandwidth up to 9.6 GHz. This helps in improving the rise time.

Batch processing: When more than one pattern needs to be synthesized, you can use batch processing to create
multiple waveforms with a combination of random and sinusoidal jitter and a maximum of four different frequencies.

Overview window: All jitter parameters can be switched on or switched off from the overview window.

Cascading S-Parameters: SerialXpress allows you to cascade up to six Touchstone files of the same format to emulate a
cascaded channel.

Sequencing: SerialXpress supports sequencing of several base pattern types. You can specify several base pattern files,
add different types of jitter to each base pattern, and compile them simultaneously. These waveforms are automatically
transferred to the AWG sequencer at the end of compilation.

Presets: SerialXpress provides pre-created setup files for standards such as SATA, USB 3.0, DisplayPort, and HDMI.
Selecting a preset loads the appropriate setup into SerialXpress.
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Preface

m  Marker outputs: Marker outputs can be configured to be the same as the input base pattern or to generate clocks at a
user-defined frequency. You can also set the marker output to all high, all low, or trigger.

E Pre/de-emphasis and Preshoot: Standards like PCIE, 10 GbE, SAS, and USB 3.0 need more than one tap for
Pre/De-emphasis signal generation. The advanced Pre/de-emphasis feature of SerialXpress provides flexibility to
program the Pre/De-emphasis and Preshoot sample by sample. The preview feature facilitates you to arrive at the most
optimized Pre/de-emphasis for a particular channel quickly.

m  Crest Factor Emulation: SerialXpress allows you to apply peak pseudo random jitter to a bit pattern and reduce your test
time. The test cases can be repeated accurately so that the receiver can be debugged quickly. SerialXpress allows you
to accurately control the crest factor of the random jitter to produce a worst case signal to stress the receiver.

® Delay: SerialXpress allows you to introduce a delay into the waveform which can be used to generate skew between
channels or patterns.

B Scrambling and 8B10B encoding: The input data pattern can be scrambled by defining a polynomial. You can also
encode using the 8B10B encoding option.

B NRZ, NRZI, 4-PAM, and PWM: SerialXpress allows you to define the pattern duty cycle using the Pulse Width Modulation
(PWM), and alternatively encode the bit stream to 4-PAM, NRZ, or NRZI.

Documentation
SerialXpress Online Help, English Tektronix part number 076-0112-xx
SerialXpress User Manual, English, (PDF) Tektronix part number 077-0050-xx
SerialXpress Quick Start User Manual, English, (PDF) Tektronix part number 077-0064-xx
SerialXpress Installation Manual, English, (PDF) Tektronix part number 077-0049-xx
SerialXpress Programmer Online Help, English Tektronix part number 076-0166-xx
SerialXpress Programmer Manual, English, (PDF) Tektronix part number 077-0144-xx

Conventions Used in this Manual

When steps require a sequence of selections using the software interface, the ">" delimiter marks each transition between a
menu and an option. For example, File > Save.

The terms “signal” and “waveform” are used interchangeably in this manual.
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Installation

Installation

The SerialXpress installation wizard installs the following software:
®  SerialXpress SDX100 software (including MATLAB and .NET framework)

m  TekVISA s installed on your instrument. You can download the latest TekVISA at www.tektronix.com/software. To define
the search criteria, use TEKVISA in the Keyword field.

For information on how to install this software, refer to the SerialXpress Installation Manual, Tektronix part number
077-0049-xx.

AWG70000 Series configuration utility

To use SerialXpress with an AWG70000 Series arbitrary waveform generator, you must run the AWG70000 Configuration
Utility. This should be done before starting SerialXpress. The utility only needs to be run once to provide SerialXpress with
the AWG70000 Series model and its options. SerialXpress stores these setting for all subsequent starts of SerialXpress.

The configuration utility is located in the Tektronix SerialXpress Program folder.

| Tektronix SerialXpress
B 7 AWGT0000 Series Config Utility
¥ Release Notes
@ Serial¥press Help
Wi SerialXpress
B Uninstall SerialXpress
, Decumentation

When the configuration utility starts, simply enter your AWG70000 Series model number and its options. This information
provides SerialXpress with the information to properly adjust variables (such as sampling rate and waveform length) to
accommodate the features of the AWG70000 Series generators.

NOTE. All instrument information entered here must match your AWG70000 Series instrument exactly, including all options.
Any mismatch of information will cause a an error when attempting to connect to the instrument.
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Installation

| AWG 70000 Configuration Utility (=]

Instrument model: AWGET0001 vl

Sample Rate options: 150

Memory options: Base
01

Option definitions 150- Sampling Rate upto 50.0 GS/s

Base- Memory expansion to 2.0 GSamples
01- Memory expansion to 16.0 GSamples

[ OK l [Cancel]

Starting the Software
Start the software in either of the following ways:
®  From Start > All Programs > Tektronix SerialXpress, click SerialXpress.

B Double-click the SerialXpress icon on your desktop.

Closing the Software

Click File > Exit to close the software.

Software Upgrades

Periodic software upgrades may become available. The software is operational only if you have a valid dongle for the
specific instrument model and serial number.

To check for upgrades:
1. Go to www.tektronix.com/software.

2. Enter the product name (SerialXpress).
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Using the Software

This section covers the following information:

B Getting acquainted with the software

E  Creating data streams with jitter

B (Creating a PRBS waveform with inter symbol interference and pre-emphasis

B Compiling a signal

= Viewing graphs of a signal

Getting Acquainted with the Software

Using the Software Interface

Use the keyboard or mouse to make selections in the software.

Using the Software

Use menus, toolbars, check boxes, and on-screen buttons to control the software functions. Use Microsoft Windows
techniques to navigate menus and select or clear check boxes.

Creating Serial Data Streams with Periodic and Random Jitter

For compliance testing of the many different serial data streams, being able to add specific amounts of jitter is not only

useful but also required for most receiver tests.

1. Start SerialXpress.

2. In the Base Pattern tab, select the
Standard as General and Pattern as
Clock.

3. Leave the Signal, Encoding, and
Amplitude parameters at their default
values.

SerialXpress SDX100 Quick Start User Manual

]

SerialXpress

Eile View Configure Waveform System Presets Window Help
: Mode: Single - &; Calibration %Overvnew;wnstruments ] Graph Setup ¥ Compile ;% Compile Sett

I‘:‘('lum;amm

.mfo:) juawinysuj I! ydeig

i Base Pattern | Transmitter ChannEIfCable/( 2 L

Base Pattern
(® Standard

General EV|

Pattern: [Clock e
(O From File:

(O User Pattern:
Example: 10101010zzzzz01110101
[1Scrambling

Palynomial:

Register Initial Value: Scheme: |None (NRZ)

[ 8B10B  Disparity

Sign mplitude
Data Rate: 1.000000000G |$ bps Maximurn: 0.500
Idle State b2 Minimum; -0.500

<>

$ Volts
S Volts
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Using the Software

4. Click the Transmitter tab. SerialXpress
File Wiew Configurs 4 YYorm System  Presets  Window  Help
5. In the PeI'IOdIC Jlttel' gl’OUp, C“Ck S|ne1 ;Mude: Single ~ @ Cal) =2 Overview g Find Instruments Eeraphwile &= Compile Se
and set the following values: "L gase Patiern| Transmiter | Channel/Catle A
Periodic Jitter (Pk-PK)
u Magnitude to 01 U| Magnitude: Freguency (Hz): Pllase ():
i Sinet: (000 = v [v] [123.0000000C |2 008 3
B Frequency to 123 MHz. | 7isne2 [oos0 2 [u [v] [sz7.000000m |2 [s500 3
o ‘ [ sines: 5 3 g
® Phase to 0°. ] sines: 3 \ 5
6. Click Sine2 and set the following values: 064079
= Magnitude to 0.05 Ul.
B Frequency to 437 MHz.
B Phase to 45°.
7. Click Graph Setup and select the L —— g|

following graphs:

Available Graphs:
m Eye DPO ~ e
Rise/Fall  Simulated
B TIE Diata Signal
Click OK.
[ ] [ ]
Random Periodic Add
Jitter Jitter
Remove
i p <4
Total Jitter  MWormal Eye
Ix 1118
Eye DFO TIE Ok Cancel ] [ Help
2393006
8. Click Compile Settings. 0

EMude: Single vg:CaI\brahun 53 Overview E'{Flndlnstrumems EGraph Setup ¥F Compile %Cumplle Settings

0064-080
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9. Do the following:
m  Click Automatic to clear it.
®  Set Sampling Rate to 10 G.

m  Set the Repeat to Manual and set the
Count to 50000.

®m  Ensure that Show Graph after
Compile is selected.

®  Ensure that Overwrite Waveform in
SerialXpress List is selected.

m Click OK.

10. Go to the Base Pattern tab and set the
Rise and Fall time to 100 ps (default).

11. From the toolbar, click Compile.

SerialXpress SDX100 Quick Start User Manual
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Compile Settings m

Waveform Name: | Clock

® Sampling Rate: '10.000000000¢
Data Rate: 1.000000000 Ghps = —

Automatic

Delay. 0000000000 |3| ns

e elements
Compile Button Preferences

@ Compiles and Sends To (Ch 1 |+

O Compiles Only

o

[[] Bandwidth Expansion Filter

Interleave Off

Batch Setup...

Show Graph after Comnpile

\ [ Batch Compile

Interleave without Zeroing

Interleave with Zeroing Ovenwrite Waveform in SerialXpress List

Compile K Cancel Help

0064-165

| Base Pattern | Transmitter | Channel/Cable

Base Pattern

@ Standard: | General ] Pattern: [Clock [ v]

(O From File: | [Browse

O User Pattern: | | Editor Binary () He Symbol
Exarmnple: 10101010zzzzz01110101

[C1Scrambling ] Py T Minor. [ g A

Polynomial Encoding

Register Initial Value
[ | |Binary

Scheme: |MNone (NRZ) v

[18B10B Disparity: Rl
Signal Amplitude

Data Rate: 1.000000000 G [ bps Maximurm: 10.500 &1‘ Volts

ldle State: 320.000 n @ S Minimum %fU'SDD @ Volts

RisefFall

Rise/Fall Time: O 10/20 D: [0.008 [¢

Rise: W £ 00p )é« s E
0064-149

Mode: Single - o Calibration 32 Overview g Find Instruments (7] Graph Setup ¥ Compile %% Compile Settings
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Using the Software

12. The output waveforms are as shown.

13. Click the Transmitter tab.

14. In the Periodic Jitter group, clear Sine1
and Sine2.

15. In the Random Jitter group, select
Random Seed.

16. Select Rj1 and set the following:
B Magnitude to 0.02 in Ul.
= Frequency-Low to 5 MHz.
= Frequency-High to 100 MHz.
17. Select Rj2 and set the following:
B Magnitude to 0.05 in Ul.
= Frequency-Low to 200 MHz.
= Frequency-High to 300 MHz.

B Clock - Eye DPO

Armplitude (volts)

1} 0z 04 0B

08 1 I8 1.4 1.6 18 A
Time (U

Clock - TIE Spectrum
p

1o’

25 3
Frequency (Hz) i

SerialXpress

File View Co 13 Waveform System Presets Window Help
Mode: Single -3 ration =3 Overview 4 Find Instruments =) Graph Setup ¥¥ Compile

§ Periodic Jitter (Pk-Pk)
g itude:
] :
[ 3
[] sinea: b
[] Sine4 $

Random Jitter (RMS)
\. Random Seed: | 12348

[CIRj1 Crest Factor (Peak):
Magnitude:
0.020

0.050

[ —
Base Pattern | Transmitter | Channel/Cable

Frequency (Hz): Phase (*):

<> (<3| [<2] [¢>
<> (<2 €2 [¢2>

<>

. Fragency-High (Hz):

v | 5.000000 M ¢ 100.000000 M

v ¢

v v 4 300000000M |§
(@)

X v

0064-150
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Using the Software

18. From the toolbar, click Compile. @
EMnde: Single - o Calibration 52 Overview “g Find Instruments 2] Graph Setup *¥, Compile _#= Compile Settings
0064-085
19. The output waveforms are as shown. B Clock - Eye DPO -

Armplituce (Yolts)

B Clock - TIE Spectrum ™

™

s)

er (3ec:

8
T
[
5
4
5]

Jitt

i :

""'\“""'\h i “ k ‘
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Using the Software

Creating a PRBS Waveform with Inter Symbol Interference and Pre-emphasis

The example shows how to create a signal with desired inter symbol interference (ISI) and nullify the effect of ISI using
pre-emphasis.

1. Start SerialXpress.

2. In the Base Pattern tab, in the Base P Serialpress
Pattel’n gI'OI_]pl Set the fO"OWing: File View Configure Waveform System Presets Window Help
i Mode: Single - &3 Calibration %Overwew{i[\lnstrumems 7 Graph Setup ¥¥ Compile ;8 Compile Setl
| | Standard tO Disp|ayP0rt Base Pattern | Transmitter | Channel/Cab\E)&; - A\
Base Pattern g_ &;\w‘
u Pattern tO PRBS7 ® Standard: ml Pattern —
. O From File: Browse
3. In the Signal group, set the Data Rate to .
(O User Pattern Editor Binar e Symbo

1.62 G (corresponding to Reduced Bit
Rate in the standards).

Example: 10101010zzzzz01110101
Tl Scrambling ] P "~ Minar ig u]]
Palynomial: Encoding

Register Initial Value: e Scherne: | None (NRZ) \v

[18B10B  Disparity:

R R

Signal l = Amplitude =
Data Rate: 1.620000000 G ;3 bps Maximurm: 0.500 ".} Valts
Idle State: Bl Minimurm -0.500 ¢ voits
0064-151
4. Click the Transmitter tab. 0 seriaoress (40
File View Cork\ J/Naveform System Presets Window Help
5. Select Pre/De-emphasls and Set it tO : Mode: Single -2 Clibration E2Overview "§ Find Instruments ZGraph Setup #¥ Compile Compile Settings (On/Off =
0. This is the same as using the default [ oo Ften Treveriter [ChamaiCobe]
g Periodic Jitter (Pk-PK)
Va|ue . S Magnitude: Frequency (Hz) Phase (%)
i [ Sinet: [ e ¢
[ Sine2: ol 3 S
[ sines; E] Bl Bl
[] Sine4: ; @ @
Random Jitter (RMS)
[[]Random Seed: 3
=T
E Rj1 Crest Factor (Peak) [$ X sigma
E Magnitude: Frequency-Low (Hz): Fregency-High (Hz):
ORit I< 3 4
OR2 B E] i
ORs H < <
[Jssc
Shape:
Spread v Unequal Spread: 121 %
dffdt —
Minimum Duration: |9 s ot ¢ ppmis
Location: J;J %
Frequency = =
Deviation: [ ppm  Modulation: 1] Hz

|2 Vot (RMS) Add Naise At

0000 |3 a8 |y [[] Advanced Setup Option: PREEMPHASIS N _PRESHOOT is selected

0064-152
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6. Click the Channel/Cable tab.
7. Select ISl and set it to 0.180.

8. From the toolbar, click Compile
Settings.

9. Do the following:
B Ensure that Automatic is selected.

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

10. Go to the Base Pattern tab and set the
Rise and Fall time to 167 ps.

SerialXpress SDX100 Quick Start User Manual
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Mpress =

File View Configure Wa

System Presets Window Help
i Mode: Single -2 Calibration EXqpverview 4 Find Instruments ZE]Graph Setup ¥¥ Compile 8= Corr

Base Pattern | Transmitter ChﬁnﬂQVCBblE‘

Plot frequency response on compile

Bandwidth Limit - err

QH:

None Auto

0064-172

Mode: Single - o Calibration 32 Overview g Find Instruments (7] Graph Setup ¥ Compile %% Compile Settings

0064-089

‘Compile Settings

X

Waveform Name: |PRBS?

Sampling F\%
Data Rate: 1.620000000 Ghps =

9.720000000 G

Automatic
Sample#/per Ul
Delay: 0000000000 |§] ns

Compile Button Preferences Repeat

® Compiles and Sends To |Ch 1 @) Autornatic

O Compiles Only O Manual 80 [8 [Count

Wrap between sequence elements

[] Bandwidth Expansion Filter

Interleave Off [ Batch Compile

Batch Setup...

Show Graph after Comnpile

Interleave without Zeroing

Interleave with Zeroing Overwrite Waveform in SerialXpress List

[Compile] [ OK ][Qancel ] [ Help

0064-166

Base Pattemn | Transmitter | Channel/Cable

Base Pattern

@ Standard: DisplayPort v Pattern: | PRBS7 v

(O From File: ‘ Browse

(O User Pattern: | | Editor Binary Hex Symho
Example: 10101010zzzzz01110101

Bseanbing [ Pvm T_Minor. ] E{ Ul

Paolynomial: Encoding

Scheme: |None (NRZ) w2

[]8B10B Disparity: RO+

Register Initial Value:
EEERERRRRRRRREE | |Binary

Signal = Amplitud

Data Rate: 1520000000 G | bps Maximum: 0500 $lvatts
Idle State: 300000 ] Minirmurm -0.500 |81 vaits
RiseiFall

Rise/Fall Time: () 10/80

Rise: 167 p

0064-153



Using the Software

11. From the toolbar, click Compile.

12. Observe the generated eye. The

eye is distorted due to inter-symbol
interference.

13. Click the Transmitter tab.

14. Select Pre/De-emphasis and set it to 5
dB.

10

Emnde: Single - o Calibration 52 Overview “g Find Instruments 2] Graph Setup *¥, Compile _#= Compile Settings

0064-092

B PRBS7 - Eve DPO g O

=

=

=

@

g2

El

&

=

=

File View Col Waveform System Presets Window Help

i Mode: Single ~ @5 ration 22 Overview "4 Find Instruments [ Graph Setup ¥* Compile !

o P
w Transmitter | Channel/Cable

Periodic Jitter (Pk-Pk)

Magnitude: Frequency (Hz): Phase (°):
[] sinet: e s e
[ Sine2: ¢ e b
[] sinea: & $ ¢
[] Sine4: $ 3 3
Random Jitter {(RMS)
[[JRandom Seed: <
1 ¢ X Sigma
Magnitude: Frequency-Low (Hz): Fregency-High (Hz)
CIRjt: 5 3 ¢
IR ¥ B 3
[ Rjz: < ¢ ¢
[ssc
Shape:
Spread: Unequal Spread: 3, %
diffdt -
Minimum Duration: Sys o dffdt & pprvps
Location: o
Freguency
Deviation: ¢ ppm  Modulation: ¢ Hz
[] Noise: m & Volt (RMS) Add Noise At
Pre/De-emphasis: 5.000 |§ ldEi \v| [ [] Advanced Setup... | ADVANCED Setu
0064-154
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Using the Software

15. From the toolbar, click Compile.

EMnde: Single - o Calibration 52 Overview “g Find Instruments 2] Graph Setup *¥, Compile _#= Compile Settings

0064-094

16. Observe the generated eye and compare
it with the earlier eye. The eye is restored
with pre-emphasis.

Bl PrES7 - Eye DPO g

Amplitude (Valts)

Time (Ul
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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.

12

You will need the following equipment:

m 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.

B 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.
m 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.

\ SerialXpress

FEile View Configure Waveform Systel ets Window Help
: Mode: Single - &; Calibration 22Overview 2 truments ZZ)Graph Setup ¥* Compile ;= Compile Sett

I!fl wiojenem

| 19nu0) uaunysu) I! ydeig

Base Pattemn | Transmitter | Channel/Cablg,
Base Pattern
® Standard General v| Pattern: PRBST v
() From File
(O User Pattern:
Example: 10101010zzzzz01110101
[]Scrambling O] P 4
Polynomial Encoding
Register Initial Value: Scheme: |None (NRZ) v
[]8B10B Disparity:
Signal Amplitude
Data Rate: 5.000000000 G |¢| bps Maximurm 0.500 $|volts
Idle State: Minimurm: -0.500 ¢l volts
RiseiFall
RisefFall Time: (O 1080 (&/20/80 [JDcD: 3
Rise: (30 p S (s :‘ Fall 30p $ls v

0064-155
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6. From the toolbar, click Compile
Settings.

7. In the Compile Settings dialog box:
m  Select Automatic to clear it.
m  Set the Sampling Rate to 20 G.

®m  Ensure that Bandwidth Expansion
Filter is disabled.

m  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.

SerialXpress SDX100 Quick Start User Manual
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| Mode: Single - o Calibration 22 Overview “§ Find Instruments 2] Graph Setup ¥¥ Compile |#= Compile Settings

Compile Settings

0064-096

Waveform Name: PRBS?

[¥l

® Sampling R%n 000000000 G
Data Rate: 5.000000000 Ghps = —

Delay. 0000000000 |/ ns
Compile Button Preferences
® Compiles and Sends To | Ch 1
O Compiles Cnly

Bandwidth Expansion Filter
Interleave Off
Interleave without Zeroing

Inte

rleave with Zeroing

Automatic

Wrap between sequence elements

Repeat
(® Automatic
O Manual 80 @ Count

[[] Batch Compile

Batch Setup.

Show Graph afte pile

Ovenwrite Wa SerialXpress List
Compile OK Cancel Help

0064-168

| Base Pattern | Transmitier | Channel/Cable

Base Pattern

Register Initial Value

Rise/Fall Time: O 10/90

Rise: B0 p )

[<3]
@
I

EEEEEERRRERRREE] | |Binary

Signal =
Data Rate: 5.000000000 G |§] bps
Idle State: 120,000 n 18 5
RiseiFall

(@ Standard: General N Pattern: lPRES'/ %

(O From File: | [Browse

O User Pattern: | | Editor Binary () He Symbol
Exarmnple: 10101010zzzzz01110101

[C1Scrambling ] Py 7 Minor: [T @ A

Polynomial Encoding

Scheme: |MNone (NRZ) v
[]8B10B Disparity. 0

Amplitude =
Maximum: 0500 | volts

Minimum -0.500 'g Volts

: ‘ 0.000 |$

Fal.  [60p [Bls el

Mode: Single - o Calibration 32 Overview g Find Instruments (7] Graph Setup ¥ Compile %% Compile Settings

0064-099
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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.

-J |RT-Eye Plot Summary

Menu: Meas->Config

Compile Settings m

Waveform Name: |[PRBS?

Sampling Rate: 3 Sfs
Data Rate:  5.000000000 Ghps Automatic
Samples per Ul $
Delay: 0.000000000 |$ ns
Compile Button Preferences Repeat

® Compiles and Sends To ‘Ch 1| | ® Automatic

O Compiles Only O Manual

<>

Bandwidth Expansion Filter
[[]Batch Compile Batch Setup

{3) Interleave without Zeraing Show Graph after Cornpile
O Interleave with Zeroing O aveform in SerialXpress List
Compile OK ] [ Cancel ] [ Help

0064-167
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14. Again measure the rise and fall time on ) Ryt Do
the oscilloscope.
Observe the improvement in the

measurement accuracies when e — === i
bandwidth expansion filter is used. /

At 239.5ps

Horiz Cursor

V3 274.7mv

vy 274.TmV

AV:549.5mV

|[Menu: Meas>Config

SerialXpress SDX100 Quick Start User Manual 15
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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

16

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, dffdt, and duration.
1. Start SerialXpress.

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

B Standard to SATA.
m 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.

lm SerialXpress

File View Configure Waveform Syster esets Window Help
: Mode: Single - & Calibration =2 Overview 2 struments 7] Graph Setup #¥ Compile = Compile Sett

I! WLOJBARAY

Ubg jJuawinnsuj I!%‘qdmg

Base Pattem | Transmitter | Channel/Cable
Base Pattern

(@ Standard: |sATA el Pattern: |MFTP
(O From File:

(O User Pattern:

Example: 10101010zzzzz01110101

[]Scrambling [ Py

Polynomial Encoding

Register Initial Value: Scheme ‘NDHE (NRZ)

[]8B10B  Disparity:

Signal Amplitude

Data Rate 3.000000000 Maximum: 0.500
Idle State 0.500
RiseifFall

RisefFall Time: (O 10/

Rise: [120 p

SerialXpress SDX100 Quick Start User Manual
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Application Examples

4. Click the Transmitter tab. m SerialXpress

File View Col Waveform System Presets Window Help

5. Enable SSC and set the following:

i Mode: Single - ration B3 Overview “§ Find Instruments 7 Graph Setup ¥¥ Compile

i \ Base Paﬂem] Transmitter ‘Channel,lCabIeJ

= Shape to Triangle.

Periodic Jitter (Pk-Pk)
Magnitude: Frequency (Hz): Phase (°):
" Spread to Down. [ Sinet: |0.000 |§ Ul 10000000M |3 |0.00 [
®E  Minimum Duration to 0. [] Sine2: [0.000 @ ul iooooooom J4] [o.0o B
[ sine3: 0000 [e (U 10ooooooM J4 [oao B
m dfidt to 0. [ Sine4: (0.000 @ ul [10oooooom 4] [o.oo B
. . Random Jitter (RMS)
= Location to 50% (default setting). [ Random Seett
= Deviation to 5000 ppm. Rj1 Crest Factor (Peak): |12.732 iﬂ X Sigma
Magnitude: Frequency-Low (Hz): Fregency-High (Hz)
® Modulation to 33 K. [ Rji; |o.000 B [100.000 m [1.500000000 G§
[o.000 18 u [100.000} |3 [r.500000000 G4
"\ 0oo ]g Ul l 100.000 k ‘lg 1.500000000 G ‘g

) Browse

il =
~

Minimurm Duration; |0.00 | ppmis

Location:

Frequency = —

Deviation / Iv ppr Modulation: [33.000k iﬁ Hz

0064-158

6. From the toolbar, click Compile
Settings.

| Mode: Single - o Calibration 22 Overview “§ Find Instruments 2] Graph Setup ¥¥ Compile |#= Compile Settings

0064-103

7. Do the following:

Compile Settings

X

®m  Ensure that Automatic is selected. Waveform Name: MFTP
Data Rate: 3000000000 Gbps = "0 R/will
= Select Compiles and Sends To and e " oo T
set the channel to Ch 1. I
Delay: ‘D,UUDUDDUUD &{ ns Wrap between sequence elements
8. ClICk compile Compile Button Preferences Repeat
. . ® Compiles and Sends To |Ch 1 ®) Automatic
The compiled waveform is sent to Ch 1 ORI R —
of the Tektronix AWG. —
[[] Bandwidth Expansion Filter
Interleave Off [Batch Compile
Interleave without Zeraing Shg h after Compile

Interleave with Zeroing O aveform in SerialXpress List

Compile | [ ok | [ Cancel | [ Help |

0064-169
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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 ps.
= df/dt to 1000 ppm.

®  Location to 50%.

) DPOET Plots

l SerialXpress

Freqt: Time Trend Periodt: Time T

File View Configure

Waveform System Presets Window Help

Mode: Single - @ Calibration &2 Overview “4 Find Instruments Z)Graph Setup #¥ Compile ;'

IE;] (MLIETIYY

O e | i

Base Pattern | Transmitter | Channel/Cahle

Periodic Jitter (Pk-Pk)
Magnitude: Frequency (Hz): Phase (*):
[] Sinet: $ $ 3
[] Sine2: 3 3 ¢
[] Sine3: & 5 $
[] Sine4: b & &
Random Jitter (RMS)
[JRandom Seed: ¢
S
vl X Sigma
Magnitude: Frequency-Low (Hz): Fregency-High (Hz):

CIRit: < 3 5
ORj2: < < ¢
O Rz ¢ ¢ $
SSC
Shape: Triangle | v
Spread: Dawn bt S

dffdt 0

Minimurm Duration;: | 1-00 1000.000 S ppmips

Location: 50 Sl o

Frequency

Deviation: 5000.000 |$ ppm  Modulation: 33.000 k ¢ Hz

0064-159
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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.

+) IPOJET ot

FETEE I8 0¢

Application Examples

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:

m Standard to General.
B Pattern to Clock (default).

3. Inthe 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).

SerialXpress SDX100 Quick Start User Manual

l SerialXpress

Eile View Configure Waveform §ysteﬁ,—.ﬁe‘se{s Window Help

Mode: Single - &; Calibration B%Overview

struments ] Graph Setup ¥¥ Compile ;= Compile Sett

|1 wioganem

U e | s

Base Pattern | Transmitter | Channel/Cable,

Base Pattern
@ Standard General b Pattern: |Clock

(O From File:

(O User Pattern:
Example: 10101010zzzzz01110101

[]Scrambling 1 Pv

Encoding
Scheme: |None (NRZ)

Palynomial
Register Initial Value:
[ 8B10B  Disparity

Signal Amplitude

Data Rate 2.700000001 < Maxirmurm: 0.500
Idle State -0.500
RisefFall

Rise/Fall Time: O

Rise: 100p sl [s v Fall 100 p
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Application Examples

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.

20

lﬁ SerialXpress
File View Col
§Mode: Single -

Waveform System Presets Window Help
ration 52 Overview “4 Find Instruments Z)Graph Setup #¥ Compile ;'

Base Pattern | Transmitter lChanneleable}

Periodic Jitter (Pk-Pk)
Magnitucle: Frequency (Hz): Phase (°):

Osinet: (000§ U Y [ 4
Disnez [f000__ |3 [U [inoooooom J4 [ooo B!

Random Jitter (RMS)
[[JRandom Seed:
Rj1 Crest Factor (Peak) g@ X Sigma
Magnitude: Frequency-Low (Hz): Fregency-High (Hz):

Orj: [0.000 4l (U 100.000 k [§ [6o0oooooom J3
2. |oooo [8] (i 100.000 ¥ |s [500.000000M J§

""" 500.000000 M [ 4]

<>

Shape: Custom | v

Spread: Down

‘C:\Prugram Files\TektronixiSerialXpres| | Browse...

. Tal
Unequal Spread: ‘” oo IQ %

0064-161

| Mode: Single - o Calibration 22 Overview “§ Find Instruments 2] Graph Setup ¥¥ Compile |#= Compile Settings

0064-108
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7. Do the following:
m  Ensure that Automatic is selected.

m  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.

SerialXpress SDX100 Quick Start User Manual
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Compile Settings /7\
Waveform Name: MFTP
Sampling Rg##. v
Data Rate: 3.000000000 Ghps = Automatic
er Ul v
Delay: 0000000000 |$ ns
Compile Button Preferences Repeat
@ Compiles and Sends To [Ch 1 | v ® Automatic
O Compiles Only O Manual ¢
[] Bandwidth Expansion Filter
[[]Batch Compile Batch Setup...
ShoysSegph after Cormpile
o] aveform in SerialXpress List
Compile [ OK ] [ Cancel l [ Help
0064-169
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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).

Tektronix Oscilloscope

1. Set up the instruments as shown. The Tektronix AWG71228
instruments must be connected over a —
LAN. You will need: == 0
sss E=ke
m A Tektronix AWG7122B with S8 %ezes o ﬁ:’ OD\‘(’;
. . . I Y= B J
Option 08 running SerialXpress e ee oo TR EEER
SOftware Interleave Channel = CH1 Input CH2 Input =g
6 dB Attenuator
®m A Tektronix oscilloscope with ['\V>
DPOJET installed to capture the
signal
H Two 6 dB attenuators
E 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\
3 0 lﬁ SerialXpress \ /
o File View Configure Waveform System | Presets ‘ Window elp
{ Mode: Single ~ o Calibration 22 Overview “g SATA * VSetup ¥¥ Compile %= Compile Settings OnIONI
Base Patiem | Transmitter| Channel/Cable U= )
HDMI »
Base Pattern DisplayPort »

|
g | ©standare [oeneral [y FafEm OOk v
- O From File:

0064-120
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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 Ul.
B Set the Frequency to 2 MHz.
B Set the Phase to 0°.

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

®  Set the Magnitude to 0.012 Ul

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

7. Enable SSC and do the following:
= Set the Shape to Triangle.
m  Set the Spread to Down.

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

B Set the Deviation to 5000 ppm.
m  Set the Modulation to 33 K.

®  Select Pre/De-emphasis and set it
to 3 dB.

SerialXpress SDX100 Quick Start User Manual
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lm SerialXpress

Eile View Col
| Mode: Single - ration &2 Overview g Find Inst
ttern Transmiﬂer‘ChanneUCablel /

dic Jitter (Pk-Pk)

Magnitude: Frs uency(Hz).\Phase(°)-
Sinet: |2.000 [¢/ U |v| [2000000m ¢ Doo ¥

=

{ndow Help
P Graph Setup #* Compile

Waveform System Presets,

[] Sine2: {m&{ Ul [10.000000 M ‘Ig{ [o.00 5]
[] Sine3: W@ Ul [10.00 Ig [0:00 ¢
[ Sine4: |0.000 i§| ul ‘m oooooom 8] ‘U o0 13
Random Jitter (RMS)

0 seeq: [12345 |3

O Factor (Peak): ‘;IE X Sigma

agnitude: Frequency-L ncy-High (Hz):
500.000000 M |3

I
Rt [o012 18w [v] [1oooo0k T |3
CRj2 |0.000 [§ 100.000 | [§ |500.000000 M B
]R3 |0.000 [ u 100.000 k |4 [so0.000000m |3

i

0064-162

E SerialXpress
Eile View Configure Waveform System Presets Window Help

Mode: Sequence -3 Calibration BEOverview g Find Instruments 7 Graph Setup #% Com
= | Base Pattern] Transmitter ‘Channel.fCable
Periodic Jitter {(Pk-Pk)
Magnitude Frequency (Hz): Phase (°):
Sinet: [2.000 5 [2000000m |4 [0.00 15
[ Sine2 Iﬁ Ul ‘ 10.000000 M @ [0.00 |§|
[ Sinea: [\7@ Ul [10.0 M J§ [ooo ¢
é’ [ Sined: ‘uui‘g ul [10oooooom  J8 [ooo @
- Random Jitter (RMS)
"= [JRandom Seed: “*‘7@
CIR{1 CrestFactor (Peaki ||~ |¢] X Sigma
Magnitude: Frequency-Low (Hz):  Fregency-High (Hz):
Rt (0012 [¢/lu [v| [1o0p0o0k |3 |so0000000M [§

[0.000 Ia ul [100.000 ¢ g |25 E ‘§|
|0.000 @ ul 100.000 } |4 |2500000000 ‘3134
Shape: ‘ Browse
Spread: ‘D o |ﬁ %
dffdt -
£
Minimum Duration: 0-00 j pprmius
Location: !50 d S
Frequency = = - —
-~ I
Deviation: 5000.000 Ii{ ppm Modulation: 33.000 k lﬂ Hz
[] Noise: 0000 |8 Vol (RMS) Add Noise At |Near end
Pre/De-emphasis: [3.000 || |dB |v [] Advanced Setup... | option: PREEM
0064-163
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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.

E Direction to Opposite to victim.
11. Select the Single-ended data type.

12. Keep the default settings of the port
configuration.

lm SerialXpress

View Configure Wavl

System Presets Window Help

i Mode: Single - @2 Calibration =2 (pverview "% Find Instruments F=]Graph Setup ¥¥ Compile

F Base Pattem | Transmitte

Ot [F008 J[u

©%) 5-Parameter Filer:

r| Channel/Cable |

Select the Mode:

Bandwidth Limit - embed/de-embed
@) None O Auto () Custom

[C]Plot frequency response on compile

I8 1z

Cascading

Fiea ©D—Irie4a ©D —Fies (

0064-164
SerialXpress

File View Configure Waveform System Presets Window Help
Mode: Sequence -3 Calibration B3 Overview g Find Instruments 2] Graph Setup ¥t Compile

| Base Pattern | Transmitter| Channel/Cable ‘
O 18l ‘YU 000 |;}\[ Ul
@ S-Parameter Filter:

Select the Mode: | Cascading ‘ N [[]Plot frequency response on compile

Bandwidth Limit - embed/de-embed
@ None O Auto Ocustom (38000000006 |§] 1,

Cascading

I—{Fnu HFnez ]— File3 ©D—Fie4 ©D —Fies Cf

[ Inverse Filter
Write to File ‘ | [Browse

Sampling Freguency:

151 Scaling
VT Aggressor

Data rate \W@ bps

Touchstone 8-Port Data Type

Rise/Fall Direction:  [Opposite to victim ‘v

Single-ended (O Differential

ect Port Configuration
Victim Signal

[ e ——>ne2 ]
Select the port in the Touch, 3 |w|Te —————>Rx

file corresponding to each
location in your link: Aggressor Signal

8 - Tt { ———————

0064-170

SerialXpress SDX100 Quick Start User Manual



13. From the toolbar, click Compile
Settings.

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

B Select Automatic to clear it.
m  Set the Sampling Rate to 24 G.

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

u  Click OK.

15. Click Compile to generate the waveform.

SerialXpress SDX100 Quick Start User Manual
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EMnde: Single vggcahhratmn =5 Overview "{Findlnstruments Eeraph Setup ¥* Compile %Cnmpile Settings

0064-125

24.000000000 G |3
{ | Automatic

A
v

® Sampling Ra
Data Rate: 5.000000000 Ghps =

O samplegfer UL

~
v Wrap hetween sequence elements

Compile Button Preferences Repeat

® Compiles and Sends To |Ch T |+

O Compiles Only s

[] Bandwidth Expansion Filter
Batch Setup

Compile OK Cancel Help

0064-171

Emnde: Single ~ G0 Calibration =2 Overview “§ Find Instruments (2] Graph Setup ¥ Compile /%= Compile Settings

0064-127
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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.

Sink Jitter Tolerance LAN
GPIB/E-Net
GPIB/E-Net to GPIB converter Ext Reference Input (505, 3 Vp-p Max)
| I
) I
GPIB GPIB
10 MHz Ext. Ref > GPIB
Reference Output ’ x| Input AFG
AWGT102/AWGT1228 | (MASTER) T JEE=ss (9 (SLAVE)  AWGT102/ AWGT122B
— EERIS
s @ = SE5oZses IS @
= = o7 =) =) - = -
R ——=92°8 SEEE
ce=soo=s 0s == { I E]
4 °= 7882 == CH1 cH2 —— °=  |78ss
o= 5 a ==
PEPPEEEEPPEEOE QO \ZI‘ DC out 00§ © Dle DC out
i ' Analog (CH1) Tri 1
Analog (CH1)—"7)| Trigger ' Tigger !
netog (CH1)—| | % Input ; < yfne0s CHI) Input !
'\Analog (CH2) ' Analog (CH2) ,
! 1
> 1
Analog (CH2) ' Analog (CH2) E
1 o
; Bias
Y 1 B
120 PS TTC filters ! v;'tsa g | 120 PSTTC fitters E voltage
e = & = !
E € I .
e Sink DUT
EFF- HDMI- TPA - P
1
D1 DATA1_P : o e Q
—C [«
DATAO_N El
DO BT — == “0 0
CLOGKN T+ -
CK CLOCK_P "
©
Power supply
2. Start SerialXpress on AWG1 (Master).
3. From the toolbar, click Mode > Serfabpress
Sequence File View Configure ‘Waveform System Presets ‘Window Help
Mode: | Sequence ~|x Calibration 23 Overview g Find Instruments ] #¥ compile "®= Compile Settings  OniQ
single rnel/Cable
e soweree |
® Standard: |General ‘:l Pattern: | Clock 7:
O From File:
0064-128
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9.

From the toolbar, click Presets > HDMI
> 27 MHz > Clock.

Click Compile.

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

Click Compile.

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

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.

SerialXpress SDX100 Quick Start User Manual
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ﬁ SerialXpress

File View Configure Waveform  System

Presets | Window  Help

| Mode: Sequence - @ Calibration 52 Ovenview SATA Y fooncetun ¥E compile (8= Compile Seffngs  Onfof
m— UsB 3.0
ase Pattern | Transmitter
[ vom » 27MHz at 60Hz » Clock
Base Pattern | DisplayPort  » 222MHz at B0Hz » Data 0
@ Standard: General v attern: T4.25MHz atB0Hz ~ » Data 1
148.5MHzat 60Hz  » Data 2
O From File: Bre
0064-129

EMude: Single - o Calibration 52 Overview “g Find Instruments 2] Graph Setup ¥¥, Compile
— —

&= compile Settings

0064-130
ﬁ Eenaﬁpras‘
File View Configure ‘Waveform System | Presets [ Window  Help
EMmh: Sequence - @i Calibration =3 Overview SATA Y fooncetun ¥ compile 8= Compile Settings
UsB 3.0
Base Pattemn | Transmitter | Channel/Cable
[ rom » 27MHz at 60Hz » | T clock
Base Pattern | Displayort  » 222MHz at 60Hz » Data
® Standard: General ] attern: 74.25MHz at60Hz > Data1
148.5MHz at 60Hz » Data 2
O From File: | [ Browke

0064-131

Mode: Single - o Calibration 32 Overview g Find Instruments (7] Graph Setup ¥ Compile %% Compile Settings
= =

0064-132

I Seriaikpress

File View Configure ‘Waveform System

;lllndz Sequence vﬁCalihralian E5 Overview
—

Base Pattern | Transmitter | Channel/Cable

Presets

SATA
USB 3.0

»

Window  Help

ph Setup ¥ Compile (#= Compile Settings

At

[ Hom > 27MHz at 60Hz » Clock
Base Pattern | DisplayPort  » 222MHz at 60Hz 3 Data 0
® Standard: General 2 attern 74.25MHzat60Hz > Data 1
148.5MHzat60HZ > Data 2
O From File: [ Bro l
0064-133

Mode: Single - o Calibration 32 Overview g Find Instruments (7] Graph Setup ¥ Compile %% Compile Settings
= =

0064-134

B Seriaren

File View Configure Waveform  System | Presets M&Ip
| Mode: Sequence - 2, Calibration 13 Overview SATA Y fapn setup ¥ compile (¥ Compile Settings 001
_ UsB 3.0
Base Pattern | Transmitter | Channel/Cable:

| HDMI » 27MHz at 60Hz > Clock

Base Pattern I DisplayPort » 222WHz at 60Hz 4 Data0

@ Standard: General [ attern T425MHzat60Hz > Data 1

148.5MHz at 60Hz > Data 2

O From File: [ Brows:

0064-135
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13. Click Compile.

Emnde: Single - o Calibration 52 Overview “g Find Instruments 2] Graph Setup *¥, Compile _#= Compile Settings
0064-136

14. On AWG?2, 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. Inthe Base Pattern tab, do the following: SR
File Configure Waveform System Presets Window Help
m  Select User Pattern and set the i Mode: qingle - @2 Calibration E2Overview & Find Instruments )Graph Setup ¥¥ Compile €= Compile Sett

pattern to 00000001111111.

Base Peatiem | Transmitter | Channel/Cable

Base Pattern

B Ensure that Binary is selected. O standard et
O From File:
(@ User Pattern: 0000000111111 %) Binary (O Hex (O Symbal

o | e

Example: 10101010zzzzz01110101
0064-137
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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:

m Option to Pre/De-emphasis and
Preshoot.

= Type to Ul-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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ﬁ' SerialXpress

File View Col JWaveform System Presets Window Help

i Mode: Single -2 Cffibration E20verview " Find Instruments ZGraph Setup #¥ Compile ‘& Compile Settings (On/Off =

Base Pattern| Transmiter | Channel/Cable |
Periodic Jitter (Pk-Pk)

Magnitude: Frequency (Hz): Phase (°);
[ sinet: 0000 8 [u 0000 M [3 [ooo E
[ sine2: [0000 8 u 500000M |4 [000 3
[ sinea: [0.000 B [u [¥ [ooo &
[ Sine4: [0 000 g U [1:500000 M [§ (000 Bl
Random Jitter (RMS)
[[]Randam Seed: [1234 [
[CIRj1 Crest Factor (Peak): |12 792 Ig X Sigma
Magnitude Frequency-Low (Hz): Fregency-High (Hz):
O Rjt:  [5.000 500 [ 00000 [3 [so0.000000m [
Or2 [ 3o ionoook [§  [5o0oaoonom 3
CR  [f000 3 [u 100.000 [8 [coo.oooooom [§]
[ ssc
Shape: gle ‘ Browse
Spread: oW Unequal Spread: 1“ 0o 2 o
dffct . - -
Minirmum Duration: |\ [$s ot 2l &1 ppmiis
[50 el
Location @ I¥1 %
Frequency — —
laooo I8 |33.000 18
iation: | |¥ ppm  Modulation | 1%] Hz
bise O J2] volt (RMS) Add Noise At

| Pre/De-emphasis: 0.000 |§- B [v

[J Advanced Setup Option: PREEMPHASIS_N_PRESHOOT is selected

0064-138

Advanced Setup - Pre/De-emphasis and P|

X

SPUI{Samples per UI) =

I-Linear O Fractional Units for Tap Co-efficients

Pre/De-Emphasis ‘Preghunt

Turn on

12

=)

Tap Coefficients (in dB): #

Number of Taps 1 ‘V

Preview ] l Reset

1.20

0.60

Q
b1
2000
g
< -060

120y 25 50 75 100

Sample Index
OK I [ Cancel ] [ Help
0064-139
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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.

30

Advanced Setup - Pre/De-emphasis and Preshoot ﬁ

Pre/De-emphasis and Preshoot Settings

Turn on

Option: ‘PrefDe-emphaas & Preshoot

Type: @U\-Cunstant Q

Pre/De-Emphasis | Preshoot ‘

\"| SPUI{Samples per Ul) = 12
O Fractional Units for Tap Co-efficients: |dB | v

Tap Coefficients (in dB):
Number of Taps: 1

\

Gl
Tep! |3500 |

Preview Reset

720

0.60 \

Q

2om

E—nan N

@ -

i 25 Sampliulnd;ﬁ]/ 75 100
OK [ Cancel ] I Help
0064-140

Graph Setup ﬁ

Available Graphs:

(12)

= (178
Eye DPO TIE

A"
RisefFall  Simulated
Data Signal
] il
Random Periodic
Jitter Jitter
C ] P - S

Total Jitter MNormal Eve

Selected Graphs (select any two):

o
add Simulated
EErEE Data Signal
OK ]I Cancel ][ Help

0064-141
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13. From the toolbar, click Compile.

14. The outputs are as shown.

Creating a PWM Signal

1.

2.

Start SerialXpress.

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

m  Standard to MIPI.
m  Pattern to Clock.

Select PWM and set the T_Minor to
0.25 Ul

From the toolbar, click Compile
Settings.
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[ Serialxpress
File View Configue Waveform System Presets Window Help
Mode: Single - 2 Calibration &20verview & Find Instruments Z5]Graph Setup ¥¥ Compile & Compile Settings (On/Off. m Run
0064-142

(=JCIES

UserPattern - Simulated Data Signal

Amplitude (Volts)
< (=]
o o

=1
o

20 30 40 50 60 70 80 90 100
Time (Samples)

‘ SerialXpress

File View Configure Waveform Syste 2 sets  Window Help
Mode: Single ~&; Calibration &2Overview struments Z)Graph Setup ¥¥ Compile ;¥ Compile Setl

= Base Pattern | Transmitter | Channel/Cabl
E Base Pattern
g" ® Standard: MIPI X7 Pattern: | Clock v
= =
a (O From File:
(O User Pattern
;a" Example: 10101010zzzzz01110101
=
N 5
Sk lng T_Minor: [0-25 < ul
== Polynomial Encoding
E Register Initial Value Scheme: |None (NRZ) v
£
g [18B10B  Disparity:

0064-143

[ Serialpress
File View Configure Waveform System Presets Window Help
Mode: Single -2 Calibration #3Overview "{ Find Instruments Z]Graph Setup % Compile 8 Compile Settings (On/ff. AT * Run
0064-144
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5. Do the following:
m Click Automatic to clear it.
m  Set Samples per Ul to 10.
m Click OK.

6. Click Graph Setup and select Simulated
Data Signal.

Click OK.

32

Compile Settings

Waveform Name: |Clock

Data Rate: 3.000000 Mbps

Delay: 0.000000000 |§| ns

Compile Button Preferences

® Compiles and Sends To |Ch 1 ‘j'

O Compiles Only

[[] Bandwidth Expansion Filter

nterleave L Eroing

O Sampling Rate

® Samples per Ul |10.000000000

Repeat
® Automatic

O Manual

[[]Batch Compile Batch Setup...

Shaw Graph afty pile

Overwrite Wa erialXpress List
Compile OK Cancel Help

Automatic

A
K]

€

Graph Setup

0064-145

X|

Available Graphs:

A"
RisefFall  Simulated
Data Signal
] il
Random Periodic
Jitter Jitter
C ] P - S

Total Jitter MNormal Eve

XX
Eye DPC

(178
TIE

®

Selected Graphs (select any two):
o
add Simulated
EErEE Data Signal
[ OK ] I Cancel ] [ Help
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7. From the toolbar, click Compile.

[ seriaxpress
File View Configure Waveform System Presets Window Help

Mode: Single - Calibration #3Overview "{ Find Instruments Z]Graph Setup % Compile 8 Compile Settings (On/Off. AT * Run

0064-147

8' The OUtpUts are as ShOWﬂ ’ Clock - Simulated Data Signal

=] X |

Amplitude (Volts)

265 27 275 28 285 29 295 30 305
Time (Samples)
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8B10B, iv

A
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Application
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starting, 2

using, 3
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AWGT70000 Series configuration
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Bandwidth enhancement filter, 12
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Base pattern
from file, iii
using editor, iii
Base pattern tab
display port
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fall time, 5, 9
general
clock, 3
PRBS7, 12
General
Clock, 19
MIPI
Clock, 31
rise time, 5,9
SATA
MFTP, 16
User Pattern, 28
Batch processing, iii

C

Calibration, iii

Cascading, iii

Channel/Cable tab, 9, 12, 24
Compile, 5,7,10, 11,13, 17, 21
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Compile and send, 10, 14,17, 21
Compile settings, 4,9, 13,17, 20
Configuration utility
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Conventions, iv
Crest factor emulation, iv
Custom, 20

D

Data rate, 8, 12, 16, 19
Delay, iv

Deviation, 17, 23
df/dt, 17,18

Display Port, iii
Documentation, iv

E

Eye DPO, 4

F

Fall time, 12, 16, 19
Fiber Channel, iii
Filter
external
hardware, 12, 14

G

Graph setup, 30
Eye DPO, 4
TIE, 4

H

HDMI, 26

ldle state, iii

Instrument setup, 22, 26

Inter Symbol Interference, iii, 8
Interleave with zeroing, 14
Inverse filter, iii

ISI, iii, 9

J

Jitter
periodic, 3
random, iii, 3
sinusoidal, iii

K

Key features, iii

L

Location, 17, 18

Marker outputs, iv
Minimum Duration, 17, 18

N

Noise, iii
NRZ, iv
NRZI, iv

0]

Overview window, iii
Overwrite waveform, 5

P

PCI-Express, iii
Periodic jitter, 6
frequency, 4, 23
magnitude, 4, 23
phase, 4, 23
PRBS7, 8
Pre/De-emphasis, iii, 8, 10, 29
Pre/de-emphasis and Preshoot, iv
Pre/De-emphasis and Preshoot
Option, 29
Type, 29
Units for Tap Co-eifficients, 29
Pre-emphasis, 8, 29
Preface, iii
Prerequisites, 1
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Presets, iii S SSC, iii, 16, 17, 20, 23
HDMI, 27 S-parameter, ii Cuﬁmqpmme,19
USB 3.0, 22 Sampling rate Standards, iii

Preshoot, 30 automatic, 5,9, 13, 17, 21

Prewew, 30 SAS, iii T

- . T_Minor, 31
Scrambling, iv TE 4
R Sequencing, i Transmitter tab, 4, 6, 8, 10, 12, 17,
, Shape, 17, 23
Random jitter 20, 23
. Show graph, 5
frequency-high, 6, 23
Software
frequency-low, 6, 23
; upgrades, 2 U
magnitude, 6, 23
Spread, 17, 23 USB 3.0. 22
Repeat, 5 Spread Spectrum Clocking, ii, 16 o
Rise time, 12, 16, 19 19 T
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