


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:

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.
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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.
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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
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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
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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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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.
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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
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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.
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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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A

Advanced setup, 29
Application

exiting, 2
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starting, 2

using, 3

using the interface, 3
AWGT70000 Series configuration

utility, 1
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14
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from file, iii
using editor, iii
Base pattern tab
display port
PRBS7, 8
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
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Compile and send, 10, 14,17, 21
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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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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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