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Technology Licenses

The hardware and/or software
described in this document are
furnished under a license and may be
used or copied only in accordance
with the terms of such license.

U.S. Government Rights

The Software is “commercial computer
software,” as defined by Federal
Acquisition Regulation (“FAR”) 2.101.
Pursuant to FAR 12.212 and 27.405-3
and Department of Defense FAR
Supplement (‘DFARS”) 227.7202, the
U.S. government acquires commercial
computer software under the same
terms by which the software is
customarily provided to the public.
Accordingly, Keysight provides the
Software to U.S. government
customers under its standard
commercial license, which is
embodied in its End User License
Agreement (EULA), a copy of which
can be found at
http://www.keysight.com/find/sweula.

The license set forth in the EULA
represents the exclusive authority by
which the U.S. government may use,
modify, distribute, or disclose the
Software. The EULA and the license
set forth therein, does not require or
permit, among other things, that
Keysight: (1) Furnish technical
information related to commercial
computer software or commercial
computer software documentation
that is not customarily provided to the
public; or (2) Relinquish to, or
otherwise provide, the government
rights in excess of these rights
customarily provided to the public to
use, modify, reproduce, release,
perform, display, or disclose
commercial computer software or
commercial computer software
documentation. No additional
government requirements beyond
those set forth in the EULA shall apply,
except to the extent that those terms,
rights, or licenses are explicitly
required from all providers of
commercial computer software
pursuant to the FAR and the DFARS
and are set forth specifically in writing
elsewhere in the EULA. Keysight shall
be under no obligation to update,
revise or otherwise modify the
Software. With respect to any
technical data as defined by FAR
2.101, pursuant to FAR 12.211 and
27.404.2 and DFARS 227.7102, the
U.S. government acquires no greater
than Limited Rights as defined in FAR
27.401 or DFAR 227.7103-5 (c), as
applicable in any technical data.

Warranty

THE MATERIAL CONTAINED IN THIS
DOCUMENT IS PROVIDED “AS IS,”
AND IS SUBJECT TO BEING
CHANGED, WITHOUT NOTICE, IN
FUTURE EDITIONS. FURTHER, TO THE
MAXIMUM EXTENT PERMITTED BY
APPLICABLE LAW, KEYSIGHT
DISCLAIMS ALL WARRANTIES, EITHER
EXPRESS OR IMPLIED WITH REGARD
TO THIS MANUAL AND ANY
INFORMATION CONTAINED HEREIN,
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INCLUDING BUT NOT LIMITED TO THE
IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR
A PARTICULAR PURPOSE. KEYSIGHT
SHALL NOT BE LIABLE FOR ERRORS
OR FOR INCIDENTAL OR
CONSEQUENTIAL DAMAGES IN
CONNECTION WITH THE
FURNISHING, USE, OR
PERFORMANCE OF THIS DOCUMENT
OR ANY INFORMATION CONTAINED
HEREIN. SHOULD KEYSIGHT AND THE
USER HAVE A SEPARATE WRITTEN
AGREEMENT WITH WARRANTY
TERMS COVERING THE MATERIAL IN
THIS DOCUMENT THAT CONFLICT
WITH THESE TERMS, THE WARRANTY
TERMS IN THE SEPARATE
AGREEMENT WILL CONTROL.

Safety Notices

A CAUTION notice denotes a
hazard. It calls attention to an
operating procedure, practice, or
the like that, if not correctly
performed or adhered to, could
result in damage to the product or
loss of important data. Do not
proceed beyond a CAUTION notice
until the indicated conditions are
fully understood and met.

A WARNING notice denotes a
hazard. It calls attention to an
operating procedure, practice, or
the like that, if not correctly
performed or adhered to, could
result in personal injury or death.
Do not proceed beyond a
WARNING notice until the
indicated conditions are fully
understood and met.
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Test Procedures

The following procedures are available to the advanced user:

Procedure 1: 2.4.7 Downlink RX BER Test

( RFI / BCI Noise Generation)
Procedure 2: 2.4.1 Downlink RX BER Test

(

l

Fast Transient Noise Generation)
Environmental Noise Generation)
Combined Noise Generation)

Procedure 3: 2.4.1 Downlink RX BER Test
Procedure 4: 2.4.1 Downlink RX BER Test

~ o~ o~ o~

Each procedure allows configuration and generation of noise profiles as required in the A-PHY
spec. This software does not include the required calibrations needed to ensure that the
generated signals are conformant to the MIPI A-PHY® specified limits. Certain procedures are
configured to work best with the default parameters. All the procedures require further

calibrations to ensure that the generated signal is as per the requirements or specified parameter
settings.

The following pages explain the options for each of these procedures.
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Procedure 1: 2.4.1 Downlink RX BER Test (RFI / BCI Noise Generation)

This procedure (Figure Tand Figure 2) generates a sinusoidal interference waveform based on the

specified parameters.
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Figure 1: 2.4.7 Downlink RX BER Test (RFI Noise Generation) in Single RFI Mode

MIFLA-PHY AEZIOR WaliFrame - ju} x
S od& 2/ - 0B [i]
NEWi LOAD SAVE ERFODRT RESET | START PAUSE 0 ABOLT
& W] () MIPLAPHY - APHT Frocbas 24,1 Downlink X BER Test {RF1/BC] Hoitn Grnerstios)

| Cff Fokse
: ok
Sweep
Fbae
Whkkr
GGH
s
. A
FiF| e Sceling Ensbled Te
RFI Nisise Sealing Facer 1
~ Sequencer
Frocedire Sor Case Betmvior ot Zequence
Provedua Failid Caan Behasior Procsad Wit Nt Prossdo
~  Settings
Elark Segmenis Tue
Blank Durabion Wdma
RFN Mud:
Singh ingl ical waveform des generates multiple tones based on the sweep
parametecs
Serairily [ Datix
yWamng  Thia acht ain devebepnert meds. U Enfye 9182022 125552 P
2 Pogon  bslunenl Corvaction ST 17 5553 FI
@ Progme Opowg coection tn 31354 4 TCPP0:152 168 1,155 Swsin2 INSTR. S15/2022 125653 FM
#rugen N offn 0152022 125653 FM
(1) info WIFt APHY AZ0R VelFrame s complstel 81572022 125555 P
Ready | Wamings 1 |SW Martenznce License is OK | Mot Rurnng

Figure 2: 2.4.7 Downlink RX BER Test (RFI Noise Generation) in Sweep RFI Mode
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Parameters

RFI Mode
Single mode generates a single tone sinusoidal waveform.

Sweep mode generates multiple tones based on the sweep parameters.

Frequency
Frequency of the single tone RFI. This parameter is only available when RFI Mode is Single.

Adjusted Frequency
Auto-calculated expected frequency. This is based on the waveform duration and AWG

settings. It is not editable by user. This parameter is only available when RFI Mode is
Single.

Duration
Duration for which one frequency step should be output.

Scaling Enabled and Scaling Factor
Setting Scaling Enabled to ‘True’ enables the scaling of the waveform according to the

Scaling Factor.

From Spec
Use sweep settings as defined in the EMI sweep requirements from CTS. This parameter is

only available when RFI Mode is Sweep.

Start Frequency
Sweep start frequency. This parameter is only available when RFI Mode is Sweep.

Stop Frequency
Sweep stop frequency. This parameter is only available when RFI Mode is Sweep.

Sweep Points
Number of frequencies to be generated between Sweep start and stop. This parameter is

only available when RFI Mode is Sweep.
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Expected Output
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Figure 4: RFI Swept with 40 us signal duration
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NOTE: The amplitude settings for the frequency sweep signal apply on the entire waveform.

Setting the amplitudes of the individual sweep points according to spec limits requires ENIS
compensations and, if connected, de-embedding of the characteristics of the Noise Injection
Fixture. These settings are currently not available.

NOTE: The Noise Injection Fixture attenuates frequency components in the kHz range and those
above 4 GHz. Removing these effects requires de-embedding of the fixture characteristics, which
can be achieved through calibrations.
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Procedure 2: 2.4.1 Downlink RX BER Test (Fast Transient Noise Generation)

This procedure (Figure 5) generates fast transient pulses based on the specified parameters.
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Figure 5: Options for Downlink RX BER (Fast Transient Noise Generation)

Parameters

From Spec

Set the parameters according to the spec-defined values.

Scaling Factor

Amplitude of the Fast-Transient Noise relative to the AWG amplitude. This artificially
scales the generated waveform beyond the AWG limits.

Frequency

Fundamental pulse frequency of the transient pulses.

Duration

Time required for the transient to settle to its nominal (base) level.

Rise Time

Time required for the pulse to transition from its current low level to its next high level.
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Expected Output
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Figure 6: Expected fast transient waveform
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Procedure 3: 2.4.1 Downlink RX BER Test (Environmental Noise Generation)

This procedure (Figure 7) generates either individual environmental noises (Alien cable bundle
noise or Car noise) or both combined together.
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Figure 7: Options for Environmental Noise Generation

Parameters

Env. Noise
Select either individual environmental noises (Alien cable bundle noise or Car noise) or

both combined together.

Base Level
Defines the base level for the calculated waveform. This does not correlate to the

measured base level for the signal. This parameter is available for both types of
environmental noises: Alien cable bundle noise and Car noise.

Scaling Enabled and Scaling Factor
Setting Scaling Enabled to ‘True’ enables the scaling of the waveform according to the

Scaling Factor. These parameters are available for both types of environmental noises:
Alien cable bundle noise and Car noise.

NOTE: Additional calibrations are required to match the PSD of the generated signal for lower
frequencies. In any case, with the default values the PSD of the generated signal is below the
requirements of the A-PHY specification.
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Expected Output

Figure 8: Expected Power Spectrum Density of Alien Cable Bundle Noise
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Procedure 4: 2.4.1 Downlink RX BER Test (Combined Noise Generation)

This procedure () generates a combination of Environmental noises along with either RFI / BCl or

Fast transient noise.

The RFI / BCl and Fast transient noise parameters cannot be edited and are set to default spec
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Figure 9: Options for Combined noise with RFI /BCI

Parameters

Env. Noise

Select either individual environmental noises (Alien cable bundle noise or Car noise) or

both combined together.

Additional Noise

Select the additional noise type (RFI / BCI or Fast transient noise) with values as defined in

the specification.
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Expected Output
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Figure 10: Expected spectrum of the combined noise with fast transient noise
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Common Properties
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Figure 11: Common properties for sink test procedures

Sink Test Parameters

These parameters can be changed from the sink test node (Figure 11) and apply to all procedures.

Amplitude
Required amplitude at the output of the AWG amplifier.

FIR Scale
FIR scale of the AWG channel. AWG Amplitude = Amplitude x FIR Scale.

AWG Amplitude
Set amplitude of the output amplifier.

Output Enabled
Enable (disable) AWG channel output.

Load waveforms
Load previously calculated and saved waveforms from the specified directory. If waveforms

are not available, procedures will calculate required waveforms.

Save waveforms
Save calculated waveforms to the specified waveform directory. Waveforms with the same

settings will be overwritten.

Waveform directory
Directory to be used for loading / saving waveforms.
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Waveform Settings

These settings can be controlled individually for each procedure. They can be found under the
heading ‘Settings’.

Blank Segments
If set to True, a blank noise pattern of the duration specified in the Blank duration is
inserted between consecutive noise patterns.

Blank Duration
Duration of ‘Blank’ period between two frequency sweep points. This parameter is only
available when RFI Mode is Sweep.
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Connection Dialog

The connection dialog (Figure 12) is shown at the start of each procedure.

Connection Setup for 2.4.1 Downlink RX BER Test (RFI / BCl Noise Generation) — (] X

* Connect D1+ from the generator to the jig Noise A
» Connect the adapter 1 output to the jig Output

* Connect the adapter 2 output to the jig Data

* Connect the adapter 1 output to the DUT Rx+

» Connect the adapter 2 input to the Link partner Tx+

Ok

Figure 12: Example connection dialog
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AWG Control Dialog

The AWG control dialog (Figure 13) is shown after every procedure. It allows you to change the
AWG amplitude and toggle AWG outputs.

The ‘End Procedure’ button will stop the current procedure and start the next one.

If no further procedures are selected, the AWG will keep the signals from the last procedure.

7 memm e mmm e

; (Generating Fast Transient waveforms

AWG Controls

Amplitude
¥y

Enable Outputs

End Procedure

Figure 13: AWG control dialog

This information is subject to change without notice.
© Keysight Technologies 2022

www.keysight.com
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