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The U4431A MIPI M-PHY Analyzer module is an acquisition module that
captures and decodes data as per MIPI M-PHY standards including UniPro,
UFS, SSIC, and CSI-3. Using this module, you can get insight into the
M-PHY protocol stack.

It allows you to test and troubleshoot the data link, network, transport,
and application layers of the M-PHY protocol stack.

You can use multiple U4431A modules in a chassis to test and debug
multi-bus systems. You can also time-correlate M-PHY busses with MIPI
D-PHY CSI-2 and DSI-1, PCle, DDR and HDMI busses by using multiple
Agilent AXIe based modules in a time-correlated setup.

For the display and analysis of the captured data, the U4431A module
presents the data in a Protocol Viewer, Waveform Viewer, and a Listing
Data View.

This module needs to be installed in an Agilent AXlIe chassis (for example,
the M9502A 2 slot chassis). When a controller PC is connected to the AXlIe
chassis via an external PCle / USB interface and a cable, the Agilent Logic
and Protocol Analyzer application (running on the controller PC) lets you
configure, control, and use the U4431A module.

Agilent Technologies 5



1  Introduction

Protocols Supported

The U4431A module currently supports capture and decode for the
following protocols:

e M-PHY 2.0

e Unified Protocol (UniPro) 1.41.00 and 1.6

e Universal Flash Storage (UFS) vl.1

* SSIC

* CSI-3

By default, the base protocol supported on the U4431A module is M-PHY.
As and when needed, you can add other supported protocol capabilities to
your U4431A module by purchasing and installing appropriate U4431A
licenses. Refer to the U4431A module data sheet (part number

5991-2544EN.pdf) available at www.agilent.com/find/mphy_analyzer to
know about various licensed options available for the module.
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You can view which licenses are currently active/in use on your U4431A module and
which licensed options are installed/available for use. For this, you can use the Agilent
Notification Center . icon. This icon is displayed as a green dot on the taskbar (lower,
right-hand corner of your desktop) if the Agilent Logic and Protocol Analyzer GUl is
installed. If the GUI is open and running, the Notification Center icon changes to n

1 Right-click the Notification Center icon and select Show Instrument Details from the displayed
menu.

2 In the Instrument Details dialog box, expand the Module: U4431A Protocol Analyzer node.
3 Note the currently active and available licensed options.

Instrurment Details

=%

Bﬁ MIS0Z4 Logic/Protocol Test System

B FRun State: Stopped

-] Frame Details

Bg Module: U44314 MPHY-UNIPRO Protocal Analyzer
i~ w  Mumber of Cards: 1

cific and Licensed Features
B w Slat 1 - U44314
- w Serial Mumber: US93765432
- w Board Revision: 0019 (36M2)
Backplane Controller Revision: Ox007c
BMC (IPMC) MFg Datecode: 0x373de (11)7/2012)
BMC (IPMC) Revision: 1.4

Memory Size: 1024 MB  Can be upgraded to 16 GEB
Active Protocol: MPHY-Unipro

Link Width: 1 Can be upgraded to 4 Currently active licenses
Analysis Directions: 0 Can be upgraded to 2
Gear: 1 Can be upgraded to 3

Enabled Protocols: MPHY-Unipro Installed/available
Enabled Protocols: MPHY-UniprolFS licenses

U4431A MIPI M-PHY Analyzer User Guide 7



1  Introduction

U4431A Features

A U4431A module:

Can acquire protocol level data as well as raw signal level data.

Provides upto 16 GB of memory that you can divide and allocate for
capturing raw signal level and protocol level data.

Supports preempting of UniPro data.
Supports noise filtering for PWM gears.

Syncs up to the DUT's link configurations based on the settings that
you define.

Can track DUT's link configurations automatically.
Supports descrambling of scrambled data for SSIC data acquisition.
Provides a number of viewers to view the acquired data.

Allows you to set the following attributes independently for the
Transmit and Receive sublinks.

Link width
x1, x2, x3 and x4 for UniPro/UFS/CSI-3

x1, x2, and x4 for SSIC (Same link width is applicable for both
sublinks in case of SSIC.)

Burst mode - PWM or HS Gear per sublink.
PWM Gear 1 to 7 and HS Gear 1, 2, and 3 for UniPro/UFS/CSI-3
PWM Gear 1 and HS Gear 1, 2, and 3 for SSIC

Sublink based enabling and disabling of raw signal level and protocol
level (UniPro, CSI-3, SSIC, and UFS) data capture.

Sublink based division and allocation of memory between raw and
protocol level data acquisition.

Allows you to set the following attributes at the link level (applicable
for both sublinks of the link).

Data rate series applicable for the link in the High Speed (HS-Mode).
Link Synchronization

HS Gear profile (only for SSIC). Same HS Gear is used for both
sublinks in case of bidirectional link configuration.

Link width profile (only for SSIC). Same link width is used for both
sublinks in case of bidirectional link configuration.

PWM Filtering (for UniPro)

U4431A MIPI M-PHY Analyzer User Guide
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Related Documents

Besides using this U4431A User Guide, you can also access the following
documents that provide related information about the U4431A module.

e MIPI M-PHY Protocol Analyzer Hardware and Probing Guide - This
guide provides information on the acquisition probing options available
for use with the U4431A module. This guide is available on
www.agilent.com/find/mphy_analyzer and is also installed with the
Logic and Protocol Analyzer software at <logic Analyzer Install
location>\help\pdfs. It describes how to make probing connections from
the DUT to the Agilent U4431A module for various probing situations.

e AXlIe Based Logic Analysis and Protocol Test Modules Installation
Guide - This guide provides information on the Agilent AXIe chassis,
the U4431A module, how to set up the chassis, module, and host
computer and how to obtain and install the associated software
components. This guide is available on
www.agilent.com/find/mphy_analyzer and is also installed with the
Logic and Protocol Analyzer software at <logic Analyzer Install
location>\help\pdfs.

e MIPI M-PHY Protocol Analyzer and Exerciser Online Help - This
online help describes how to configure and use the U4431A module to
capture M-PHY data. This online help is integrated with the Logic and
Protocol Analyzer software and is accessible from its Help menu.

¢ Context- sensitive help - A context-sensitive HTML help page is
available with each window and dialog box of the U4431A module on
clicking the Help button displayed within the GUI element.

U4431A MIPI M-PHY Analyzer User Guide 9
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. Settings

By default, you can set up a single direction (Tx or Rx) link between the
U4431A module and DUT for data capture. If you have the Bidirectional
(Tx and Rx) license installed, you can set up a dual-simplex link for
capturing Tx as well as Rx data. The module allows you to use one or
more unidirectional lanes for each direction. You can choose different
number of lanes and lane properties for each direction except in case of
an SSIC setup in which same link width is used for both sublinks.

You set up this link by configuring the module's connection setup in the
Agilent Logic and Protocol Analyzer application after completing the
hardware setup for the U4431A module in the AXIe chassis and
connecting it to the DUT using appropriate probing hardware. You use the
Connection Setup tab of the U4431A module's Setup dialog to configure its
connection setup.

Connection Setup | Analyzer Setup |

~ Maodule
Chassis Slot  Link(s) Link Mode Connection Licenss
@1 4 UFS-104 |Analyzer ¥ | OneSublink *|  UniPro UFS Both-Dirs G3 x4
~ Link Naming and Lane Setup
MName Pods Suklink Width Probe Type Lane Order
= All UniPro_V1_41_00 Links
= UFs-104
UFS-104 2 7 U4433A - 4 Chan DC Coupled Flying Leads  [Default
» ) LED Color Legend
State
@ HIBERNE () H5 BURST () LS Burst @ Not Configured
'@ Unknown @ Stall O Sleep
-<.2 Agilent Technologies 1



2  Configuring U4431A Connection Settings

The connection setup details that you specify in this tab tells the Logic
and Protocol Analyzer software how the U4431A module is connected to
the DUT for data capture.

To configure U4431A connection setup

1 In the Logic and Protocol Analyzer GUI, access the Setup dialog box of
the U4431A module by clicking Setup > Setup from the GUI’s menubar.

The Connection Setup tab is displayed in the Setup dialog box.

2 Configure connection settings in this tab. The tab has the following
fields.

Field

Description

Module - This group box displays read-only and editable fields for the U4431A module hardware.

Chassis

Read-only field that displays the AXle chassis number in which you installed the U4431A
hardware module.

Slot

Read-only field that displays the slot number of the AXle chassis in which you installed the
U4431A hardware module.

Link

Displays the type of link between the U4431A module and DUT based on the protocol
family that you selected at the time of starting up the Logic and Protocol Analyzer GUI
session.

Link Mode

Currently, U4431A supports the following connection mode.

* Analyzer - In this mode, the U4431A module can only be used as an analyzer to
passively probe and acquire data from DUTs. This mode doesn't allow the usage of the
U4431A module as an Exerciser to stimulate the DUT. In this mode, U4431A can acquire
both protocol level and raw signal level data simultaneously.

Connection

Allows you to select the type of connection you want to set up between the U4431A

module and DUT for data capture. The following two connection options are available.

> One Sublink - This is the default option. It allows you to set up a single unidirectional
link (Tx or Rx) between the U4431A module and DUT.

* Both Sublinks - This is a licensed option. It allows you to set up a bidirectional link (Tx
as well as Rx) between the U4431A module and DUT. When you select this option, you
get options in the Link Naming and Lane Setup section to set up a Tx and an Rx sublink
independently of each other.

License

Displays the type of U4431A license(s) currently installed on the system.

Link Naming and Lane Setup

Name

Displays the name of the M-PHY link that you set up. For a bidirectional link, the names of
both Tx and Rx sublinks are displayed.
If needed, you can rename these links.

12
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Configuring U4431A Connection Settings

2

Field

Description

Pods

The U4431A module has two pods labeled as Pod 1 and Pod 2 on its front panel. These
pods are used to connect the module to the DUT using probe cables.

For a single sublink (Tx or Rx), Pod 1 is used and displayed in this field.

For Both sublinks (Tx and Rx), Pod 1 and Pod 2 are used (one for each direction).

Ensure that you set up the probing hardware configuration appropriately matching the pod
used and displayed for the link.

Sublink Width

Select the maximum link width capability that you want to define for the sublink (Tx or Rx).
For instance, if you select x4 in this listhox, then you can set x1 to x4 as the initial or
current link width of this sublink in the Analyzer Setup tab. This listbox provides options to
select a link width from x1 to x4 individually for each sublink. However, some of the options
in this listbox are not available if you do not have the appropriate link width license
installed. By default, only x1 is available as the link width. Other options are licensed.
NOTES

- Ensure that you make appropriate hardware and probing setup for the U4431A module to
match the link width capability you want to set in the Sublink Width field.

- For a bidirectional SSIC setup, the same link width is applicable for both sublinks.

Probe Type

Detects and displays the probing option that you have used in the U4431A hardware setup
to probe the DUT.

The following probing options are available for use with the U4431A module:

* U4433A Differential ZIF Flying Lead probe

* U4432A SMA probe

For detailed information on probing, refer to the U4431A MIPI M-PHY Analyzer - Hardware
and Probing Guide. The guide is available on www.agilent.com/find/mphy_analyzer and
also installed with the Agilent Logic and Protocol Analyzer software.

U4431A MIPI M-PHY Analyzer User Guide
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2  Configuring U4431A Connection Settings

Field

Description

Lane Order

The Lane Order option lets you perform the ordering of the physical probe channels of the
U4431A module with the logical data lanes probed by each of these channels. You can
either retain the Default lane ordering which means channel 0 of the module maps to
logical lane 0 and so on. If you want to change this default mapping of channels with
logical lanes, then select the Custom option from Lane Order and click Specify to display
the Custom Lane Ordering dialog box. In this dialog box, select the module’s channel with
which you want to map a target logical lane.

You can also set the polarity inversion property for each data lane using the Custom Lane
Ordering dialog box. The polarity of a data lane is not inverted when the positive and
negative sides of the probe channel’s differential pair are connected to the positive and
negative sides of the signal in the DUT.

:: Custom Lane Ordering @

Lane Reordering

Invert
Target Lane 0 maps to Analyzer Channel |1 v‘ i

Target Lane 1 maps to Analyzer Channel |2 v| 4

ok | [ Hep |

State Activity

Displays the current status of the four data lanes LEDs located on the front panel of the
U4431A module. The following color coding is used for these LEDs to indicate the state
activity on the associated lanes.

* Red - This means that the lane is in the ultra-low power state (HIBERN8) without loss of
configuration information.

* Blinking Red - This means that the lane state is unknown. This can happen when the
U4431A module is in the process of syncing up to the current link configurations.

* Green - This means that the lane is transmitting HS-BURST in HS-MODE.

* Blinking Green - This means that the lane is in the STALL state - the power saving state
(periods of inactivity) when operating in HS-MODE.

* Yellow - This means that the lane is transmitting LS-BURST in Low Speed-MODE.

* Blinking Yellow - This means that the lane is in the SLEEP state - the power saving
state (periods of inactivity) when operating in Low Speed-MODE.

* Off - This means that the lane is not configured/available. Based on the link width that
you select in the U4431 Connection Setup tab of the Logic and Protocol Analyzer GUI,
the number of lanes on the U4431A module are used. The LEDs of only the used lanes
glow. For example, if you are using the x2 link width, then the LEDs of only two lanes
being used will glow and the rest of the LEDs will be off.

You can also refer to the LED Color Legend section at the bottom of the tab to know what

each LED color represents.

14
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2

Field

Description

LED Color Legend

This section displays a description for various colors of the data lanes status LEDs on the
front panel of the U4431A module. Each LED color represents a specific state activity on
the associated lane. Refer to the State Activity field description in this table to know more

about the state activity on lanes.

U4431A MIPI M-PHY Analyzer User Guide
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®e® Switching M-PHY Protocols

[ ]
If you have a single (Unipro, Unipro+UFS, Unipro+CSI-3, or SSIC) protocol
license for the U4431A module, then by default, the Logic and Protocol
Analyzer GUI is started using that licensed protocol option when you
launch this GUI.

If you have purchased multiple protocol licenses for the U4431A module,
then the Logic and Protocol Analyzer GUI is started using the currently
selected protocol option. In situations when multiple protocol licenses are
available, you can choose the protocol license option with which you want
to launch the Logic and Protocol Analyzer GUI. This feature allows you to
switch among the Unipro, Unipro+UFS, Unipro+CSI-3, and SSIC analysis
when using the U4431A module with these multiple protocol license
options.

You use the U4421A-U4431A- Protocol- Selector.bat script to select Unipro,
Unipro+UFS, Unipro+CSI-3, or SSIC protocol when accessing the Logic and
Protocol Analyzer GUI.

The U4421A-U4431A-Protocol-Selector.bat script puts any active Logic and
Protocol Analyzer GUI sessions to the offline mode during protocol
change. Therefore, you must stop any ongoing analysis work and save
your captured data/configurations before you start using this script.

To select M-Phy protocols (Unipro, UFS, CSI-3, or SSIC)

1 Double-click the U4421A-U4431A- Protocol- Selector.bat script to
launch it. The script is installed at the following location when you
install the Agilent Logic and Protocol Analyzer software (version
5.80.0000 or later).

C:\Program Files (x86)\Agilent Technologies\Logic Analyzer\Contributed
Files (for 64 bit OS installs)

or

C:\Program Files\Agilent Technologies\Logic Analyzer\Contributed Files
(for 32 bit OS installs)

2 The script starts running in the Command window with warning
messages displayed. Press any key to continue.

Agilent Technologies 17



3  Switching M-PHY Protocols

Protocol Selection T

EThis utility switches between licensed MIPI protocols when an
Agilent D—PHY or H-PHY Protocol Analyzer module iz installed.

Any active Logic Analyzer application instance may bhe taken
OFFLIME during protocol selection. Stop all analysis
activities and save any required data or configurations now.

Once protocol selection completes the analyzer must he bhrought

hack online manually from inside the Logic and Protocol Analyzer
application interface: File » Go online To Local Host.

Press any key to continue . . .

3 Specify the slot number in which you installed the U4431A module for
which you want to select the protocol. Press <Enter>.

¥ Protocol Selection T l!E!ﬁiEhh!i@!

Thiz utility switches between licensed MIPI protocols when an
fﬂgilent D—-PHY or M-PHY Protocol Analyzer module iz installed.

Any active Logic Analyzer application instance may he taken
OFFLIME during protocol selection. Stop all analysis
activities and save any regquired data or configurations now.

Once protocol selection completes the analyzer must he brought
hack online manuwally from inside the Logic and Protocol Analuzer

application interface: File > Go online To Local Host.

Only protocols that are currently licensed for the module in
the zelected slot can be successfully enahled.

Enter S5lot number of the Protocol Analyzer module [1-51:

If an invalid slot is used or an input other than the number 1 to 5 is entered
(for example- any string), the script will run as usual, but the background
operation that the script performs will not succeed. The script will crash in
case a string with a space is entered.

4 Specify the MIPI protocol that you want to select for the module.
Specify M-phy Unipro to select the Unipro protocol, M-phy Unipro UFS

18 U4431A MIPI M-PHY Analyzer User Guide



Switching M-PHY Protocols

to select the Unipro+UFS protocol, M-phy Unipro CSI-3 to select the
Unipro+CSI-3 protocol, and M-phy SSIC to select the SSIC protocol.
Press <Enter>.

UFS and CSI-3 protocol licenses are available in combination with the
Unipro license.

Once protocol selection completes the analyzer must he hrought
jhack online manually from inside the Logic and Protocol Analyzer
lapplication interface: File > Go online To Local Host.

Only protocols that are currently licensed for the module in
the selected s=lot can bhe successfully enabhled.

of the Protocol Analyzer module [1-51: 3

Protocols:

M-PHY Unipro
M-PHY Unipro
M-PHY Unipro
M-PHY SS5IC

M-FHY M-PCle
D-PHY CSI

D-FPHY DSI

Select the MIPI Protocol to enahle [1-71:

The CSl and DSI options are available for the U4421A MIPI D-PHY module and these

options will be ignored for the U4431A module.

b The User Account Control dialog box is displayed. Click Yes to proceed.

U4431A MIPI M-PHY Analyzer User Guide
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Switching M-PHY Protocols

el User Account Control

Do you want to allow the following program to make

changes to this computer?

e Program name:  agHwUpdate
;@ g gHwUp

A Verified publisher: Agilent Technologies, Incorporated
File crigin: Hard drive on this computer
¥ Show details Yes | | Mo |

Change when these notifications appear

The script runs to perform the protocol change as per your selections.
The protocol change is successfully completed if you have specified the
correct slot number for the U4431A module and appropriate license is
available for the selected protocol.

If an invalid option is entered (other than the number 1 to 7), the
script fails to execute and keeps on prompting until a valid choice is
made.

Protocols:

M-PHY
M-PHY
M-PHY
M-PHY
M-PHY
D-PHY
D-PHY

Select the

Unipro

Unipro

Unipro

S8IC

M-FPCle

CSI

D51

MIPI Protocol to enahle [1-71: d

|Invalid choice: Please select a menu item from 1-7

Protocols:

M-PHY
M-PHY
M-PHY
M-PHY
M-PHY
D-PHY
D-PHY

Select the

20

Unipro

Unipro

Unipro

S8IC

M-FPCle

CSI

D51

MIPI Protocol to enahle [1-71:

6 When the protocol change completes, you need to bring any open
offline sessions of the Logic and Protocol Analyzer GUI to the Online
mode by clicking File > Go online to Local Host option in the GUI's

U4431A MIPI M-PHY Analyzer User Guide



Switching M-PHY Protocols 3

menubar. If there are no existing open sessions of the GUI, launch the
GUI in the Online mode.

The Logic and Protocol Analyzer GUI should now launch with the
selected protocol.

To verify if protocol change is successful
e Using the agNotificationCenter icon

1 Double-click the agNotificationCenter icon displayed in Window's
taskbar.

2 In the Instrument Details dialog box, expand the U4421A module option
for which you changed the protocol.

The protocol currently selected for the module is displayed.

Instrument Details
=

MAS024 Logic/Protocol Test Syskem
il Run State: Stopped
&[] Frame Details
I':'Ig Module: 44314 MPHY-UNIPROJUFS Protocol &nalyzer
i w Mumber of Cards: 1
ow St 2
[ ™ Slot-Specific and Licensed Features

[ Shiows In-Use Info ] [ Refresh ] [Start Mew LPS Online ] [ Partitioning ]

e Using the Logic and Protocol Analyzer GUI
1 Launch the Logic and Protocol Analyzer GUI in the Online mode.

2 Click Setup > Setup from the GUI’s menubar to access the Setup dialog
box of the U4431A module for which you changed the protocol.

3 In the Connection Setup tab, the currently selected protocol (Unipro,
UFS, CSI-3, or SSIC) for the module is displayed.

U4431A MIPI M-PHY Analyzer User Guide 21



3  Switching M-PHY Protocols

Connection Setup !m&m Setup I

Maodule
Chassis Slot  Link(s) Link Mode Connection License

® 1 2 |UF5-102 | Analyzer 'i One Sublink = UniPra UFS CSI-3 SSIC M-PCle Both-Dir
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This chapter provides information on how to configure the U4431A
module as an analyzer to capture M-PHY data.

Agilent Technologies
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4  capturing M-PHY Data

Before you Start

Before you start capturing data, ensure that the following tasks are
performed.

* You have connected the U4431A module to the DUT using the
appropriate acquisition probe in the required configurations.

¢ You have installed the Agilent Logic and Protocol Analyzer GUI, version
5.80.0000 or higher.

* You have configured the U4431A module’s connection setup in the
Agilent Logic and Protocol Analyzer GUI

* You have specified the sync related settings in the Analyzer Setup tab.
The U4431A module uses these settings to sync up to the DUT's link
configurations before data capture.

24 U4431A MIPI M-PHY Protocol Analyzer User Guide



Capturing M-PHY Data 4

Supported Acquisition Probes

The following acquisition probes are supported for the U4431A module.

* U4433A Differential ZIF Flying Lead probe - Can probe individual
signals from multiple randomly located points on the target system.

e U4432A SMA probe - Provides coaxial SMA connections for each of the
lines of the M-PHY bus.

For detailed probing information and how to make connections with the
U4431A module and DUT, refer to the U4431A MIPI M- PHY Analyzer
Hardware and Probing Guide. The guide is available on
www.agilent.com/find/mphy_analyzer and also installed with the Agilent

Logic and Protocol Analyzer software.

U4431A MIPI M-PHY Protocol Analyzer User Guide
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Configuring Data Capture and Sync Settings
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You can configure the data capture settings at the link and sublink(s)
levels using the Analyzer Setup tab in the Setup dialog box of the Logic And
Protocol Analyzer GUIL

The U4431A module performs the sync process before it starts data
capture to sync up to the DUT’s link configurations such as link width,
burst mode, link speed, and HS rate series. To enable the U4431A module
to perform this sync process, you define link/sublink settings that the
module should use during this sync process and also instruct the U4431A
module on how it should perform this sync process. You use the Analyzer
Setup tab to define these settings.

The U4431A module does not start capturing data until it completes the sync process.

The following screen displays the capture settings fields available for a
bidirectional UniPro/UFS setup.
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—Raw Data Capture
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~Sublink Configuration
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[7] Initial er current data is scrambled

~Link Synchrenization

Sl 1T UFS-005A (Pod 1) - UF5-005B (Pod 2) @

Sync Analyzer to Link Configuraticn

The Analyzer Setup tab has the following fields that you can modify to
configure the capture and sync related settings.

Some fields are license-specific and are displayed only when an
appropriate U4431A license is installed.
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Field Description

Link Setup

Enable Preemption Support  |Allows you to enable or disable the preemption support for the link. The preemption
(Applicable only for a UniPro  support is based on the UniPro specifications. Therefore, this option is applicable and
setup) visible only when you install the UniPro specific license on the system.

When this support is enabled, the U4431A module identifies and supports preemption in
the captured data, for instance, preemption for higher priority frames into lower priority
data frames. For preemption, U4431A supports the nesting limited to level 1.

\With preemption enabled, you can view the preempted frames in the captured trace
displayed in the Protocol Viewer.

Data on link is scrambled Allows you to instruct the U4431A module on whether or not the data on the link is
(Applicable only for an SSIC  jscrambled. Scrambling is based on the SSIC specifications. Therefore, this option is
setup) applicable and visible only when you install the SSIC specific license on the system.

If you select this checkbox, the U4431A module expect scrambled data on the link and
enables descrambling of the scrambled data.

If you do not select this checkbox, the U4431A module does not expect scrambled data and
therefore descrambling is not enabled and the data is presented as is.

You can view the descrambled data in the captured trace using the Waveform Viewer.

To know how to view scrambled data, refer to the topic "Viewing Deskewed and
Descrambled Data" on page 70.

PWM Filtering Level Allows you to instruct the U4431A module on whether or not it should implement the noise
filtering when capturing PWM signals which are more prone to noise. This listhox also
allows you to set the amount of noise filtering to be applied for PWM gears based on the
actual bit rate being transmitted by the DUT. You can select from the following filtering
options.

* No Filtering - This option means that there is no noise filtering applied for PWM gears.

* All Data Rates - This option means that the U4431A module applies the maximum
possible filtering even when the DUT is transmitting at the maximum data rate from the
data rate range defined for all PWM gears. This is the default setting and is suitable for
most of the situations.

* Rates < =75% Max - This option means that the U4431A module applies more filtering
than applicable for the All Data Rates option. However, for this option, the DUT should
transmit at less than or equal to 75% of the maximum data rate from the data rate range
defined for all PWM gears.

* Rates < =25% Max - This option means that the U4431A module applies more filtering
than applicable for the Rates < = 75% Max option. However, for this option, the DUT
should transmit at less than or equal to 25% of the maximum data rate from the data
rate range defined for all PWM gears.

NOTE:

PWM Filtering is applicable only to lane 0 of each sublink. The U4431A module does not

perform PWM filtering for lanes 1-3. Therefore, to ensure that you get good data in case of

multilane PWM configurations, enable terminations on the link when the link is in the

PWM mode. This can usually be done by issuing a power mode request.
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Field

Description

HS Profile
(Applicable only for an SSIC
setup)

This option is displayed only when you install the SSIC license for the U4431A module. The

option is enabled only when you select the Track Link Configuration Automatically option

in this tab.

The HS Profile option has the following two components:

> Gear - Allows you to set the HS Gear profile for the U4431A module. This setting is
applicable for both sublinks in case of a bidirectional link configuration. The U4431A
module can dynamically change to this profile in response to the changes in the probed
link's configurations. Forinstance, you can set the initial burst mode as PWM Gear 1 in
the Initial or current burst mode listbox and set the HS Profile to HS Gear 2. This will
ensure that initially, PWM Gear 1 is used as the burst mode and then later HS Gear 2 is
used in response to the probed link's configuration changes.

* Width - This is a read-only field that displays the link width that you configured for the
U4431A module in the Connection Setup tab. This link width profile is applicable for both
sublinks in case of a bidirectional link configuration.

UniPro Spec Version
(Applicable only for a UniPro
setup)

Allows you to select the version of the UniPro specifications based on which you want the
U4431A module to decode and present the captured data. For instance, if you select the 1.6
version, you get an option to instruct the U4431A module on whether or not the data on a
sublink is scrambled.

The listbox is visible only when you install the UniPro specific license.

Link Configuration

HS Rate

Select the data rate series at which you want the U4431A module to capture data in the
High Speed (HS-Mode). The selected rate series is applicable for both sublinks in the
HS-Mode.

As per the M-PHY specifications, the following two Data Rate series are available for
selection:

> A-Series

> B-Series

The data rate applicable for various gears in these series is as per the data rate defined in
the M-PHY specifications.

Link Configuration Tracking

Allows you to configure how you want to the U4431A module to track and act for the

changes in the probed link configurations such as link speed and link width.

* Track Link Configuration Automatically - Select this option to ensure that the U4431A
module automatically tracks the probed link’s configuration changes such as changes in
sublink speed and width. On enabling this option, the U4431A module automatically
changes its link configurations in response to the changes in the probed link’s
configurations. Such automatic tracking and adjustments in link configurations are then
viewable in the data captured and displayed in the Protocol Viewer.

* Lock Analyzer at Specified Link Configuration - Select this option to ensure that the
link configurations such as sublink speed and sublink width of the U4431A module are
fixed to the values that you currently selected in the Sublink Setup group box. On
selecting this option, the U4431A module does not change its link configurations
automatically in response to the changes in the probed link’s configurations. When
locked to a specific configuration, the U4431A module will capture data specific to only

that configuration.

U4431A MIPI M-PHY Protocol Analyzer User Guide
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Field

Description

Sync on exit from hibern8 or
power off

Select this checkbox to instruct the U4431A module to sync up to the DUT configurations
on DUT'’s exit from the hibern8 or power off state.

This option is disabled and therefore fixed if you select the Lock Analyzer at Specified Link
Configuration option. This option is enabled only when you have instructed the U4431A
module to track and respond to the changes in the probed link configurations
automatically.

Selecting this checkbox is particularly useful when the U4431A module is in the process of
syncing to the DUT’s configurations and you want to convey the hibern8 or power off state
of DUT to the U4431A module. When you select this checkbox, the U4431A module gets to
know about the hibern8 or powered off state of DUT and then consequently starts ignoring
all data from the DUT until it detects the DUT's exit from HIBERNS.

To ensure that the dynamic changes to this checkbox take effect, you also need to click the
Sync Analyzer to Link Configuration button after selecting/deselecting this checkbox.
NOTE: When the U4431A module completes its sync process, it can automatically track the
DUT'’s entry and exit from hibern8.

Direction to monitor for
configuration tracking

IThis option is available only when you have chosen to analyze both Tx and Rx sublinks
(Both Sublinks option in the Connection Setup tab).

This option allows you to select the sublink that you want the U4431A module to monitor
for tracking the link configuration requests.

Sublink setup

layer.

Raw Data Capture - The U4431A module can capture both protocol level and raw signal level data simultaneously. The
raw data capture allows you to view the time-correlated 8b/10b data or 8b Deskewed data that underlies a protocol. This
data can be displayed in the Waveform or Listing viewer, providing insight into how a packet is formed at the physical

IThe Raw Data Capture group box contains the following fields to enable and set the raw data capture setting for a sublink.

Raw Data

You can choose to enable or disable the raw signal level data capture for the applicable
sublink.

You can instruct the U4431A module to capture the raw signal level data by selecting the
Enable checkbox displayed with the Raw Data field.

Depth

You can divide the total memory depth that is licensed and available for the U4431A module
between the configured sublink(s) of the link. For each sublink, you further divide the
allocated memory between the protocol level data acquisition and raw signal level data
acquisition (if enabled).

From the Depth listbox, select the memory depth that you want to allocate to the
acquisition of the raw signal level data for the sublink. This listbox is disabled if you
deselect the Enable checkbox displayed with the Raw Data field.

You can allocate a value ranging from 64 KB to 4 GB as the raw data capture memory
depth.

30
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Field

Description

Mode

Select the mode of raw signal level data acquisition. You can select from the following

three options:

 8h Data - Select this option if you want to display 8b symbol data. Data will not be
deskewed in this case.

* 10b data - Select this option if you want to display 10b raw data. Data will not be
deskewed/descrambled in this case.

> 8b Deskewed Data - Select this option if you want the acquired data to be deskewed
and aligned across lanes.

> 8B Descrambled and Deskewed Data - This option is applicable only for an SSIC setup.
Select this option if you are expecting scrambled data on the sublink and want the
U4431A module to descramble and deskew the acquired data. On selecting this option,
the module will, however, descramble the acquired data only if the Data on link is
scrambled checkbox is selected.

* 8B Descrambled Data - This option is applicable only for an SSIC setup. Select this
option if you are expecting scrambled data on the sublink and want the U4431A module
to descramble the acquired data. On selecting this option, the module will, however,
descramble the acquired data only if the Data on link is scrambled checkbox is selected.

trace and packet debug.

sublink.

Protocol Data Capture - The U4431A module can capture both protocol level and raw signal level data simultaneously. The
protocol data capture allows you to view the protocol level data in the Protocol viewer, providing an insight into packet

The Protocol Data Capture group box contains the following fields to enable and set the protocol data capture setting for a

UniPro Data
(Applicable only for a UniPro
setup)

You can choose to enable or disable the decoding and extraction of the UniPro protocol
level data for the applicable sublink. You can instruct the U4431A module to decode and
extract the UniPro protocol level data by selecting the Enable checkbox displayed with the
UniPro Data field. If this checkbox is not selected, the UniPro protocol level data is not
available for viewing in the Protocol Viewer tool of the Agilent Logic and Protocol Analyzer
application.

This field is displayed only when you install the UniPro specific license for the U4431A
module.

UFS Data
(Applicable only for a UFS
setup)

You can choose to enable or disable the decoding and extraction of the UFS protocol level
data for the applicable sublink. You can instruct the U4431A module to decode and extract
the UFS protocol level data by selecting the Enable checkbox displayed with the UFS Data
field. If this checkbox is not selected, the UFS protocol level data is not available for
viewing in the Protocol Viewer tool of the Agilent Logic and Protocol Analyzer application.
This field is displayed only when you install the UniPro+UFS license for the U4431A
module.

CSI-3 Data
(Applicable only for a CSI-3
setup)

You can choose to enable or disable the decoding and extraction of the CSI-3 protocol level
data for the applicable sublink. You can instruct the U4431A module to decode and extract
the CSI-3 protocol level data by selecting the Enable checkbox displayed with the CSI-3
Data field. If this checkbox is not selected, the CSI-3 protocol level data is not available for
viewing in the Protocol Viewer tool of the Agilent Logic and Protocol Analyzer application.
This field is displayed only when you install the UniPro+CSI-3 license for the U4431A
module.
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Field

Description

SSIC Data
(Applicable only for an SSIC
setup)

You can choose to enable or disable the decoding and extraction of the SSIC protocol level
data for the applicable sublink. You can instruct the U4431A module to decode and extract
the SSIC protocol level data by selecting the Enable checkbox displayed with the SSIC
Data field. If this checkbox is not selected, the SSIC protocol level data is not available for
viewing in the Protocol Viewer tool of the Agilent Logic and Protocol Analyzer application.
This field is displayed only when you install the SSIC license for the U4431A module.

Depth

You can divide the total memory depth that is licensed and available for the U4431A module
between the configured sublink(s) of the link. For each sublink, you further divide the
allocated memory between the protocol level data acquisition and raw signal level data
acquisition (if enabled).

From the Depth listbox, select the memory depth that you want to allocate to the
acquisition of the protocol level data for the sublink. This listbox is disabled if you deselect
the Enable checkboxes displayed in the Protocol Data Capture section.

You can allocate a value ranging from 64 KB to 4 GB as the protocol data capture memory
depth.

Sublink Configuration

Initial or current burst mode

Allows you to select the burst mode that you want the U4431A module to initially use for
the sublink during the process of syncing to the DUT's link configurations. Once initially
set, you can later use this listbox to dynamically change the burst mode of the sublink as
and when you need. For such dynamic changes to take effect, you also need to click the
Sync Analyzer to Link Configuration button after setting the burst mode.

In this listbox, by default, you get options to set:

* HS Gear 1 or PVM Gear 1 to 7 for a UniPro/UFS/CSI-3 sublink.

* HS Gear 1 or PVYM Gear 1 for an SSIC sublink.

The HS Gear 2 and 3 are licensed options and are displayed only when you install the
appropriate license.

If you select a PVYM Gear, then the minimum and maximum range of bit rates defined for
that PVM gear in the specifications are applicable for the sublink.

If you select an HS Gear, then the data rate defined for that gear in the selected HS Rate
series is applicable for the sublink.

Initial or current link width

Allows you to select the link width that you want the U4431A module to initially use for the
sublink during the process of syncing to the DUT's link configurations. Once initially set,
you can later use this listbox to dynamically change the link width of the sublink as and
when you need. For such dynamic changes to take effect, you also need to click the Sync
Analyzer to Link Configuration button after setting the link width.

In this listbox, by default, you get the option to set x1 as the link width for a sublink. The x2
to x4 are licensed options and are displayed only when you install the appropriate license.
Notes

* The link width options displayed in this listbox also depend on the link width capabilities
that you defined in the Sublink Width field in the Connection Setup tab. For instance, if
you set the link width capabilities of a sublink as x2 in the Connection Setup tab, then
only x1 and x2 options are displayed in the Initial or Current link width listbox.

* For SSIC, only x1 is displayed as the link width option in case you select the PWM Gear

1 burst mode.
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Field

Description

Initial or current data is
scrambled

(Applicable only for a UniPro
setup)

This checkbox is displayed only when you select the 1.6 option from the UniPro Spec
Version listbox for a UniPro setup.

This checkbox allows you to instruct the U4431A module on whether or not the data on the
sublink is scrambled initially during the process of syncing to the DUT's link configurations.
Once initially set, you can later use this checkbox to dynamically instruct the module on
scrambled data on the sublink. For such dynamic changes to take effect, you also need to
click the Sync Analyzer to Link Configuration button after setting the scrambling.

When this checkbox is selected, the U4431A module enables descrambling for the
scrambled data on the link.

Link Synchronization

Sync Analyzer to Link
Configuration

Click this button to synchronize the U4431A analyzer module to the currently set link
configurations such as current link width and current link speed.

On clicking this button, the current status of the sublink(s) in terms of their
synchronization to current link configurations is displayed.

This option is particularly useful when you dynamically changed the sublink configurations
using the Initial or current burst mode or Initial or current link width listboxes and want to
synchronize the U4431A module to these changes.

Sync Status

Displays the current status of the U4431A sublink(s) in the context of its synchronization to

the currently set link configurations.

A sublink can have one of the following link synchronization status:

* In Sync - Indicates that the sublink is in sync to the current link configurations.

* Off - Indicates that the sublink is not connected/active.

> Syncing - Indicates that the U4431A sublink is currently in the process of syncing to the
current link configurations. If it is taking too long to sync, it may indicate that the
U4431A module is not able to sync to the currently set link configurations. In such a
situation, you may want to check if the link configurations that you are trying to set are
matching the DUT’s configurations/capabilities.

The Sync Status is updated:

> when you click the Sync Analyzer to Link Configuration button.

* when you change one of the settings in the Setup dialog box that impacts the link

configuration and then click Apply or OK.

* or automatically when there is a change in the probed link configurations and you have

instructed the U4431A module to automatically track and sync to such changes.

After you have configured the capture settings, save the settings in a Logic
Analyzer configuration (.ala) file. To do this, click File > Save, select a
location and name for the configuration file, select Standard
Configuration (.ala) from the Save as type listbox and then click Save.
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Trigger - Overview

You can trigger the U4431A module to start storing the captured data in
its memory when the specified trigger condition is met.

Using triggers, you can isolate events of interest in traffic. You can use
triggers to detect errors at each layer of the protocol. You can set triggers
for:

¢ Specific UniPro/UFS/SSIC/CSI-3 packet types (based on the protocol
license(s) you have installed)

e Physical layer triggers - Currently Crc, disparity, and symbol errors are
supported.

¢ Occurrence counter
¢ Global counter

¢ Timer

You can set a Simple or an Advanced trigger.

e Simple trigger - A simple trigger allows you to quickly set up a trigger
without getting involved into setting up multi-level sequenced steps for
the trigger. In this type of trigger, you can include one or more trigger
events whose occurrence causes the module to trigger the storage of the
captured data.

e Advanced trigger - An advanced trigger allows you to set up a complex
multi-level sequenced trigger. In an advanced trigger, you can include
multiple steps. In each step, you can define one or more trigger events
and the action that should be performed with the occurrence of that
event.

Trigger Settings

Based on the type of trigger (Simple or Advanced) that you are setting up,
a trigger setup may be comprised of a trigger position, type, mode, store
qualification, condition(s), and action. All these components of a trigger
are set up using the fields displayed in the Trigger dialog box.

You access the Trigger Dialog box by selecting Setup>Trigger.... from the
Agilent Logic and Protocol Analyzer GUI's menubar.

The following table has descriptions of all the fields available in this dialog
box for setting up a simple or an advanced trigger. (See Triggering Based
on Packet Types, To Set up a Simple Trigger, and To Set up an Advanced
Trigger for more information.)
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Field Description
Link tabs The top of the Trigger dialog box allows you to add tabs that let you set up separate triggers
for different MIPI M-PHY links. You can add tabs using the | ¥ | icon and then apply these
tabs to different links that are set up in the Connection Setup tab of the Setup dialog box.
Applies to Displays the MIPI M-PHY links that are set up in the Connection Setup tab of the Setup

dialog box. Selecting one ore more links from the Applies to drop-down listbox applies the
trigger settings in the current tab page to the data captured on the selected links.

Trigger Position

Defines the trigger position within the acquisition memory of the U4431A module. The
selected trigger position on the slider sets the pre and post trigger memory ratio. By
default, the available acquisition memory is equally divided between the pre and post
trigger memory.

Favorite Triggers

Displays a drop-down menu for:

° opening a previously saved trigger setup.

° saving the currently configured trigger setup in a Trigger Setup (.trg) file.

* viewing and accessing a list of recently accessed trigger setup files.

Note: The favorite trigger setups referred in this drop-down menu are different from the
favorites list that appear in the left-side events pane. In the left pane, the list of favorites
refer to the favorite trigger events that you added, edited, and saved to the favorites list
using the Event Editor dialog.

Clear

Clears the current trigger settings that you configured in the current tab and restores the
default settings.

For setting up a Simple Trigger - The following fields are applicable for a simple trigger.

Simple Trigger

Select the Simple Trigger radio button. Selecting this radio button displays the fields
relevant for setting a simple trigger in the Trigger dialog box. These fields are described
below.

List of events

In the left pane of the Trigger dialog box, an expandable list of events is displayed based on
the protocol family (M-PHY, UniPro, or UFS) currently active for the U4431A module. The
events in this list are organized based on categories such as:

* Types of packet - Displayed on the basis of the protocol license(s) you have installed.

* Physical Layer triggers - The transmission of an erroneous packet, for instance, with
Crc, symbol, or disparity error sets the trigger.

* Arming - The U4431A module can receive triggers from another module installed in the
AXle chassis or another device with which it is connected via the Trigger in Connector
on the AXle chassis.

You can select one or more of these events to act as trigger condition(s).

Trigger Mode

* Select the Trigger on Packets or Ordered Sets radio button to ensure that the U4431A
module is triggered on the occurrence of the trigger event(s) included in the Select the
Trigger(s) to use section.

> Select the Trigger when Stop button pressed radio button to ensure that the U4431A
module is triggered to store the captured data when you click the Stop button to stop
the data capture. On selecting this option, the trigger events are not applicable.

Therefore, the Select the Trigger(s) to use section is disabled.
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Field

Description

Select the Trigger(s) to use

> Trigger on any of these events - You can drag events from the list of events displayed in
the left pane and drop these events in this section. The U4431A module is triggered on
the occurrence of any of the events included in this section.

* While ignoring any of these events - You can drag events from the list of events
displayed in the left pane and drop these events in this section. The U4431A module is
not triggered on the occurrence of any of the events included in this section.

To edit events included in the above-mentioned sections, click the underlined event name.

This displays the Event Editor dialog box to let you edit the event properties or add the

event to the list of favorite events.

To remove events from the above-mentioned sections, click the "X" displayed to the left of

the event name.

For setting up an Advanced Tri

gger- The following fields are applicable for an advanced trigger.

Advanced Trigger

Select the Advanced Trigger radio button. Selecting this radio button displays the fields
relevant for setting an advanced trigger in the Trigger dialog box. These fields are
described below.

List of events

In the left pane of the Trigger dialog box, an expandable list of events is displayed based on
the protocol family (M-PHY, UniPro, or UFS) currently active for the U4431A module. The
events in this list are organized based on categories such as:

> Type of packet - Displayed on the basis of the protocol license(s) you have installed.

* Physical Layer triggers - The transmission of an erroneous packet, for instance, with
Crc, symbol, or disparity error sets the trigger.

* Timers, counters, and flags - Sets trigger on a timeout or the expiry of a counter. The
U4431A module can also receive triggers from another module installed in the AXle
chassis or another device with which it is connected via the Trigger in Connector on the
AXle chassis. The Arm In from event is used in such a situation.

* Comment - Allows you to add comments to your advanced trigger setup.

You can select one or more of these events to act as trigger condition(s).

Select the Trigger(s) to use

By default, this section displays a single step with an ‘If - then’ specification for the trigger

condition and subsequent action. If required, you can add more steps (maximum eight) in

this section to set up a complex multi-level sequenced trigger.

This section has the following fields:

* The Step button allows you to add or delete steps from the sequence.

* The If/Else if buttons let you insert additional “If” clauses in the same step or delete an
additional "if" clause from the step.

* To add multiple conditions / actions for a step, drag the required event from the list of
events in the left pane and drop it to the step box.

* The event chevron buttons let you insert, delete, or logically group (or negate) events.

* The action chevron buttons let you insert or delete actions.
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To Set up a Simple Trigger

1

10
"

12

In the Agilent Logic and Protocol Analyzer GUI's Overview window,
click the M-PHY module and select Setup>Trigger.... from the drop-down
menu. Alternatively, click the [E icon displayed for the M-PHY module.

The Trigger dialog box is displayed.

From the Applies to listbox, select the MIPI M-PHY link(s) to which you
want to apply the trigger settings.

If required, use the Trigger Position slider to change the default trigger
position (60%) for the allocation of pre and post trigger memory.

Select the Simple Trigger radio button. All simple trigger related fields are
then displayed.

Select the Trigger Mode. On selecting the Trigger on Packets or Ordered Sets
radio button, the Select the Trigger(s) to use section is displayed in which
you can add trigger events. For the Trigger when Stop button is pressed
option, trigger events are not applicable. Therefore, you cannot add any
trigger events on selecting this option.

Drag and drop the desired trigger event(s) from the event list in the left
pane to the Trigger on any of these events section on the right.

To change an added trigger event’s properties, click that event'’s
underlined name in the Trigger on any of these events section.

To delete an added trigger event from the Trigger on any of these events
section, click the “X” to the left of the event name.

From the event list in the left pane, drag the required events that you
want to exclude and drop these in the While ignoring any of these events
section.

Click Apply.

To save the currently configured trigger setup in a Trigger Setup (.trg)
file, click the Favorite Triggers button and then select the Save option
from the displayed drop-down menu.

Click OK.
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Trigger Example

The following trigger setup aims at triggering the U4431A module on the
transmission of any UniPro/UFS packet with Crc, symbol, or disparity

error.

:: Trigger

All UniPro_V1_41 00 Links % | + |

Applies to | All UniPro_ V1 41 00 Links

v| Trigger Position 50%

~ @ Simple Trigger () Advanced Trigger |Favorite Triggers 3| lCIearl

Search
Favorites (Currently empty)
=-UniPro Packet Types
Any Frame
#-L2 Frames
*-PACP Frames
* Triggers
*-Control
=-UFS Packet Types
Amy Packet

= Physical Layer Triggers
COF Symbol
Crc Error
Disparity Erro
=-Arming
Arm in from

[#-Host to Target Transactions
[#-Target to Host Transactions

50%

~ Trigger Made

@ Trigger on Packets or Ordered Sets
() Trigger when Stop button pressed

rSelect the Trigger{s) to use

Trigger on any of these events

While ignoring any of these even

¥ COF Symbaol
¥ Crc Error

% Disparity Error

38

To Set up an Advanced Trigger

| ' OK ] | Cancl

1 In the Agilent Logic and Protocol Analyzer GUI's Overview window,
click the M-PHY module and select Setup>Trigger.... from the drop-down
menu. Alternatively, click the [E] icon displayed for the M-PHY module.

The Trigger dialog box is displayed.

2 From the Applies to listbox, select the MIPI M-PHY link(s) to which you
want to apply the trigger settings.

3 If required, use the Trigger Position slider to change the default trigger
position (560%) for the allocation of pre and post trigger memory.

4 Select the Advanced Trigger radio button. All advanced trigger related
fields are then displayed.
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b As per your specific requirements:

a Edit the default step (Step 1) to select the trigger condition and
action in the “If-Then” clause.

b Add more “If-Then” clauses to a step by clicking the If/Else If button
in the step.

¢ Add more than one And/Or condition to an “If” clause of a step by
clicking the ﬁ button for events. You can also negate a condition
by selecting the “Insert Not at beginning of row” option from the
drop-down menu.

d Add more than one action to “Then” clause of a step by clicking the
button for actions.

e Add more steps before or after a step by clicking a Step button.
6 Click Apply.

7 To save the currently configured trigger setup in a Trigger Setup (.trg)
file, click the Favorite Triggers button and then select the Save option
from the displayed drop-down menu.

8 Click OK.

Trigger Example

The following trigger setup aims at triggering the U4431A module on the
transmission of a preempted AFCO UniPro packet at HS Gear 1 speed.

:: Trigger E
AllUniPro_V1_41_00 Links * 'T'

Applies to | All UniPro_V1_41 00 Links 'l Trigger Position 50% U 50%

~ ) Simple Trigger @ Advanced Trigger [Fauorite Triggers 3] [Clearl

Search Je ~Select the Triggeris) to use

=-UniPro Packet Types )
Any Frame ‘— Step 1% Advanced If Then

=-L2 Frames i
TCO Data Frame  '— E] [Packet "] [: "l [AFCD Frame] and [F'reempting "l at [HS Gl -
TC1 Data Frame ¥ %

MNAC F :
AFCO Frraarrr;ee Then @ [Triggerand Fill Memory 'l with |Anything ~

AFC1 Frame
=-PACP Frames

Any PACP Frame

PACP_PWR_req

PACP_PWE_cnf

2 Eala Nt R

S w .

Darkats
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Triggering Based on Packet Types

You can configure the U4431A module to trigger on any or specific packet
types. The packet types displayed in the simple and advanced trigger
dialogs depend on the license(s) that you have installed. For instance, if
you have the SSIC license installed, the SSIC-specific packet types are
displayed. In case you have the UniPro and UFS license installed, the
packet types for both UniPro as well as UFS are displayed.

In a simple trigger

To trigger on “any packet” of the applicable protocol

For UniPro Drag and drop the Any frame
option from the UniPro Packet |- Trigger Made
Types |ISt. in the left pane of the Search T e s e e
Trigger dialog. Favorites S Thi hen Stop b
= UniPro Packet Types rgger when >top buttan pre
L2 Frame; _%_"'“'-n._ﬁ_ ~Select the Trigger{s) to use ——
PACP Frames T i Trigger cn any of these events
Triggers %T # Any Frame
Control
For UFS Drag and drop the Any Packet option
from the UFS Packet Types list in the
left pane of the Trigger dialog. — — || Trigger Made
~eareh T @ Trigger on Packets or Orden
= FUa:i‘:’rrI::hsPacket Types | Trigger when Stop button p
Any Frame i
L2 Frames rSelect the Trigger(s) to use —
PACP Frames Trigger on any of these even
Triggers ¥ Any Packet
Control s
[=-UFS Packet Types _—
—
40
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For UniPro Drag and drop the Any frame
option from the UniPro Packet — , ',Tn-gger Made
Ty_pes I|st_ in the left pane of the Search P TR e e e
Trigger dialog. Favorites ! Trigger when Stop button pra
=-UniPro Packet Types i 99 P P
L2 mee; "““-n.,_h__ ~Select the Trigger(s) to use —
PACP Frames 1l || Trigger on any of these events
Triggers [7* % Any Frame
Control
For SSIC Drag and drop the Any Packet option
fr.om the left pane of the Trigger — - ~Trigger Mode
dialog. Search » @ Trigger on Packe
Favorites (Currently empty) ‘ < s
A ! Trigger when 5tg
= Ordered Sets .
SKP Ordered Set — Select the Trigger(s
TS1 Ordered Set Tl | \Fggmy_aof
T52 Ordered Set ‘[ ¥ Any Packet
For CSI-3 Drag and drop the Any Packet option
from the CSI-3 1.0 list in the left pane N
of the Trigger dialog. - = F'_rngger Mode —
~earen @ Trigger on Packs
Favorites (Currently empty) - ™ Tei hen St
UniPro Packet Types ~ "nggerwhen
=-CSI-3 1.0 ,
- CSI-3 Packet o ~ Select the Trigger(:
A g — Trigger cn any of
ECP o I % Aoy Packet
Configuration Command H
To trigger on specific packet(s) of the applicable protocol
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For UniPro Drag and drop specific packet
;ype(si.fio.m::eIU;lPro Pa;::(:t — — [ Trigger Mode
y.pes IS. In the fett pane ot the -eareh @ Trigger on Packets or J
Trigger dialog. Favarites p . Hen Stop butt
=-UniPro Packet Types B
Any Frame E )
£ L? Frames Select the Trigger{s) to us
TCO Data Framejg Trigger on any of these
TC1 Data Frame Tl ¥ TC1 Data Frame
MNAC Frame ¥ TCO Data Frame
For UFS Drag and drop specific packet type(s)
;‘r]c:tm the U:ShPaTt:!(et TY(I;BT listin the — I ~Trigger Mode
eft pane of the Trigger dialog. —Earen @ Trigger on Packets or Or
UniPro Packet Types £ -~
OT hen Stop butt
& UFS Packet Types - rigger when Stop buttg
Any Packet )
= Host to Target Transactions ~Select the Trigger(s) to use
Any Host to Target Transactic Trigger on any of these e
MOP OUT ¥ CMD (PRE-FETCH (10
CMD (FORMAT UNIT)
CMD (INQUIRY) |
CMD (MODE SELECT (107) i
CMD (MODE SENSE {10}/
CMD (PRE-FETCH (100}
For SSIC Drag and drop specific packet type(s)
from the left pane of the Trigger ~Trigger Mode
dialog. Search @ Trigger on Packe
Favorites (Currently empty) . ~ -
oOT hen St
An".,' Packet 1 ngger when 21g
=-Ordered Sets I )
SKP Ordered Set g Select the Trigger(s
T51 Ordered Set T Trigger on any of
T52 Ordered Set [ “ﬁ[ # SKP Ordered
For CSI-3 Drag and drop specific packet type(s)
from the CSI-3 1.0 list in the left pane ~Trigger Mode ——
of the Trigger dialog. Search ® Trigger on Packs
Favorites (Currently empty) “ S T hen S
— ) t
UniPro Packet Types sy
=-CSI-3 1.0 _
£ CSI-2 Packet . ~ Select the Trigger(s
Any Packet Trigger cn any of
ECP LI g * Configuratio
—[H!]
In an advanced trigger
If you have the UniPro and UFS license, by default, a step added in an
advanced trigger has the Any Frame option selected as the packet type.
Any Frame, in this case represents any UniPro frame.
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| Simple Trigger @ Advanced Trigger |Favorite Triggers $| [Clear|

Search o rSelect the Trigger(s) to use
Favaorites .
= UniPro Packet Types jilaal) | Aduanced I Thea
Any Frame L — —.h,_\'
L2 Frames E] [Packet "l [: - h Iﬂmy Framel{)and [
PACP Frames I % e—
Triggers =
Control Then @ [Triggeram:l Fill Memary "l with
=-UFS Packet Types

In an advanced trigger step, if you want to configure a trigger on a
specific UniPro frame or a specific UFS packet, simply drag and drop that
frame/packet from the UniPro Packet Types/ UFS Packet Types lists in the left to
the Any Frame option in the step.

- O Simple Trigger @ Advanced Trigger [Fauorite Triggers ¥| [Clear|

Search D Select the Trigger(s) to use
Favorites z
= UniPro Packet Types |5 Step 1 $| Advanced If Then
Any Frame

¢ [Packet | [= "|lPACPPWF‘._req]

L2 Frames
IF # —————

=-PACP Frames
Ay PACP Frame | 1
PACP PWR recley | N I Then (3| [Trigger and Fill Memory + | w

For SSIC, by default, a step added in an advanced trigger has Any packet
selected as the packet type. Any packet, in this case represents any SSIC
packet. If you want to trigger on a specific SSIC packet, you can drag and
drop any SSIC packet from the left to the Any Packet option in the step.

If you have the UniPro/CSI-3 license, by default, a step added in an
advanced trigger has Anyframe selected as the packet type. Any Frame in
this case represents any UniPro frame. If you want to trigger on a specific
UniPro frame or a specific CSI-3 packet, simply drag and drop that

frame/packet from the UniPro Packet Types/ CSI-3 lists in the left to the Any
Frame option in the step.
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~ () Simple Trigger @ Advanced Trigger |Favorite Triggers EF] [Clear]

Search

o ~Select the Trigger(s) to use

Favorites (Currently empty)
UniPro Packet Types
=-CSI-3 1.0

I=-CSI-3 Packet

A& Packet

Step 1% Advanced If Then

E] Packet = [:] and
A =

m

Configuraticn Command

‘ Then [¥| |Trigger and Fill Memory
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Starting and Stopping the Data Capture

Once the capture setup and trigger setup are ready, you can start
capturing the M-PHY data.

To start the data capture, choose Run/Stop>Run from the Logic and
Protocol Analyzer GUI's menubar. Alternatively, click the |... icon from
the toolbar.

For more information, see the Running/Stopping Measurements topic in
the Logic and Protocol Analyzer Online Help.

On starting data capture, the Status section at the bottom of the Logic and
Protocol Analyzer GUI is updated to reflect the current status of the data
capture procedure.

The status moves from the Processing, Running, Waiting, and finally to
Filling Memory state.

Capture Status Description

Processing The module is processing the data capture settings to
initiate data capture.

Status. |Pracessing...

Running The U4431A module is now in the Running state to
capture M-PHY data.

Status. |Running...

Waiting The U4431A module is waiting for the trigger condition
to meet to start data capture.

status.. | Waiting [UF5-104] for trigger...

Filling Memory The trigger condition is met. The U4431A module is now
triggered to start storing the captured data in its
memory.

Status. |Filling Memary [DSI-101] ...

To stop the data capture, click the m | icon from the toolbar.
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This chapter provides information on how to view and analyze the
captured M-PHY data for testing and debugging purposes using various
viewers available in the Agilent Logic and Protocol Analyzer GUI.
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Overview

After you have captured M-PHY data using the U4431A module, you can
view and analyze this data in the Agilent Logic and Protocol Analyzer GUI
in the following two modes:

¢ Online - In the Online mode, the U4431A hardware is still connected
and needed for viewing the captured data.

e Offline - For the Offline mode, you can save the captured data and
configurations in a Logic Analyzer configuration file (.ala extension).
You can later load this file in the Logic and Protocol Analyzer GUI to
view and analyze data offline (without the U4431A module connected).

You can also export the captured data to CSV format files for offline
viewing and analysis in applications other than the Logic and Protocol
Analyzer GUI

For viewing the captured data in online or offline mode, various viewers
are available in the Logic and Protocol Analyzer GUI. Each viewer has its
own set of features for the presentation of captured data and is useful for
specific situations.

Viewer Usage Notes

Protocol Viewer To view protocol level packet data. An instance of Protocol Viewer is
Packet details are organized and automatically added and available in
viewable in different forms using the Logic and Protocol Analyzer GUI
different views available in Protocol when you create a new session of the
Viewer U4431A module.

Waveform Viewer To view both packet as well as raw An instance of Waveform Viewer is
signal data. automatically added and available in
the Logic and Protocol Analyzer GUI
when you create a new session of the
U4431A module.

Listing To view raw signal level data If needed, you can add instance(s) of
this viewer to the U4431A module by
selecting New Window > Listing
option in the Overview pane.
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Modules YWindows
B UFs-104 EE Frotocol
Wiewer-1

oE=

WVavefarm-1

In the above screen, a Protocol Viewer and a Waveform Viewer are already
added on starting a new session. A Listing viewer can be added manually.

The topics that follow describe how to use each of the available viewers
for viewing and analyzing captured data.

The information about viewers in the following topics is specific to viewing
and analyzing M-PHY data. To get general information about a viewer, its
fields, or how to use it, refer to the topics in Reference > Windows
section of the Logic and Protocol Analyzer Online Help.
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Viewing M-PHY Packet Data Using the Protocol Viewer Display

50

The information about the Protocol Viewer in this topic is specific to viewing and
analyzing M-PHY packets. To get general information about the Protocol viewer, its
fields, or how to use it, refer to the following topics in the Logic and Protocol Analyzer
Online Help.

- Reference > Windows > Protocol Viewer Display Window

- Analyzing the Captured Data > Analyzing Packet Data

The Protocol Viewer window provides various ways of viewing the
captured M-PHY packet data. You can view summarized as well as detailed
packet information at the same time within the upper and lower panes in
this window.

The upper pane of the Protocol Viewer displays a summarized list of
captured M-PHY packets. The Protocol Viewer window is customized for
the protocol family being decoded. For an M-PHY packet, it displays the
M-PHY related decoded fields. In the following screen, the captured packet
details specific to the UniPro protocol are displayed.
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B Protacol Viewer-1 =
Show-{UniPro V1.41.00 ~| Show|AllChannels | = | = (= o[z [ | 55| 7 8 5 ol ey
Packets |
Gear UniPro_¥1 41 00 Packet Jequence Number L4 Payload CRC Time
Ha Gl Start of Burst / Deskew o=
HEAGT ek 8385 (GOOD] 16 ns
S 6L LT Thdd (GOOD) 32 ns
2 HI Gl io e G EC4E (GOOD) 176 nas
Hi Gl TCO Data Frame 0z 0000 0000 0000 0. 54EE (G00D) 305 ns
HE Gl TCO Data Frame 03 0000 0000 0000 0. 44C& (GOOD) 497 ns
H5 Gl TCO Data Frame 04 0000 0000 0000 0. 342D [GOOD] 705 ns
HS Gl TCO Data Frame a5 0000 0000 0000 0. 240C (GOOD) 897 ns
HE GL TCO Data Frame i3 0000 0000 0000 0. 146F (GOOD)  1.106 us
HS Gl TCO Data Frame o7 0000 0000 0000 0. 044E (GOOD)  1.298 us
Hi Gl TCO Data Frame 0a 0000 0000 0000 0. FS&L (GOOD)  1.507 us
HS Gl TCO Data Frame g Q000 0000 0000 0. ES80 (B00D)  1.699 us
Hi Gl AFCO Frame 0a OE43 (G0OD)  1.807 us
1

H3 Gl TCO Data Frame 04 0Z03 0405 0607 0. BC31 (GOOD)

o

== 21 Frd ~f Rurot = 126 1o
1 | -

e AR

 Details | Header | Payload | Bytes ' Traffic Ovenview |

- Data Range [+] Include Errors - - Mavigation Event
(M <] to: [EndOf Data +| [[Compute | .(’ Go 1 ([ out of 0 cvents | bl |
i Packets UFS-10¢4 | Total
L2 Frames d
PACP Frames FACP_PWR_reg 319567 319567
Triggers PACP_PWR_cnf 319566 319566
Control
Errors TCO Data Frame 2876094 2876094
AFCD Frame 319566 313566
NAC Frame 319566 313566
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Viewing Packet Data Specific to a Protocol

The U4431A module supports acquisition and decoding of the M-PHY,
UniPro, UFS, SSIC, and CSI-3 protocols depending on which licenses you
have installed. From the captured data, if required, you can view packet
data specific to a U4431A supported protocol in the Protocol Viewer.

The Show listbox at the top in the Protocol Viewer displays the currently
active licensed protocol options.

Show[UniPro_ +] | Show|all Channels | = | 11 35 [l [ | | 7B | B 7 | e ey
el

| Jample Number Direction Gear MniPro_¥1_ 41 00 Packet

Selecting a protocol option from this listbox displays the captured data
specific to only that protocol in the Protocol Viewer window. In the
following screen, selecting the UFS protocol from the Show listbox displays
the UFS specific captured data.

Show:| UFS Show:|All Channels diEEE E R i i R =
B “Packets
Ii ESample Mumber UFS V1 _1 Facket Taszk Tayg Data Gear Time Rate Series
m////////////////_
4 TM BRE3PONSE (Compl.. HS Gl -6.5854 us E-Series
5 Har ouUT oo H3 Gl -6.579 us B-Series
3 DATA OUT oo oloo 0302 0504 0. HS Gl -5.305 us EB-Series
7 READY TO XFER oo H3 Gl -5.811 us EB-Series
g DATA O0UT oloo 0302 o504 0. HY Gl -5.509% us B-Series
_’%///////////////_
ORESP [(Success) HS Gl -4.74]1 us EB-%Series
11 DATA IN oo oloo 0302 0504 0. HS Gl -4. 466 us B-Series
I |12 CMD (FORMAT UNIT) oo H3 Gl 0= B-Series
13 CHD (INQUIEY) oo H3 Gl 206 ns B-Geries
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Viewing Preempted Data

If you enabled preemption support for the U4431A module in the Analyzer
Setup tab, you can view the captured frames that have been preempted by
the module in the Protocol Viewer. If the preemption support is not
enabled for the module, then for all the captured frames, the Preempting
field is set to No to indicate that the frames have not been preempted.

The preemption support is not applicable for an SSIC setup.

The following screen displays a sample preempted frame with the
Preempting field set to Yes to indicate that the frame has been preempted.

Show [UniPro_V1_41.00 ~ | Show|allChamnels | ~| = = 5[ [ [ 8 [ 78| = | et oy
M2 : Sample MNumber Direction Gear TniFro ¥1 41 00 Packet Jequence Number
&} TFS-104 H3 G1 TCO Data Frame 05
7 UF5-104 HS Gl TCO Data Frame ng
|8 UF5-104 HS Gl AFCO Frame 1F
9 UF5-104 HS Gl TCO Data Frame 07
10 TFS-104 H3 G1 End of Burst
4

Details [ Header | Payload | Bytes | Traffic Overview |

[Show only Favorite Fields ] [Faw::rites...] AFCD Frame

=1 Generated Fields
Direction = UF5-104
Packet Length = 48
Link Width =1
Gear=H5G1

=1 UniPro_v1_d1_00
[ Data Link (L2}
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Identifying HS and PWM Data Transmissions

From the captured trace, you can identify the transmission in HS or PWM
modes. The Gear column in the upper pane of the Protocol Viewer displays
the burst mode and gear applicable for each packet in the captured trace.

54

Packets
Jample Number Direction Gear TniFro ¥1 41 00 Packet Packet Leng
Hrs+o UFs-101 MM Gz | PACP_TEST DATA 2 07z
1 UFs-101 PN G2 PACP_TEST DATA 3 4026
£ UFs-101 PN GZ End of Burst 1a
3 TF3i-101 PIM GZ dtart of Burst f Deskew 16
Packets
M4 = Gample Numher Direction Gear TniPrao ¥1 41 00 Packet Jequence Number
24 UFs-104 H3 Gl TCO Data Frame 0g
a5 UFE-104 HS Gl TCO Data Frame 07
26 UFE-104 HS Gl TCO Data Frame 08
a7 TFs-104 HZ Gl TCO Data Frame os
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Viewing the Decoded Payload for a Packet

The Payload tab displays the decoded payload for the packet currently
selected in the upper pane of the Protocol Viewer.

The following screen displays the payload of a UniPro TCO Data Frame.

Show{UniPro + | | Showlall Channels | »| = = [P [l ] 8] B[ 7 e ey
Packets |
i Sample Mumber Direction Gear UniPro Packet Sequence Numbher
E|T_|+D C3I3-101 H3 G1 5Start of Burst /.
Mz 1 C35I3-101 HS GL TCO Data Frame | or T
z T C5T3-101 HS 61 TCO Data Frame 01
3 C3I3-101 H3 1 TCO Data Frame oL
Lt C5I3-101 H3 31 TCO Data Frame oL
5 C3I3-101 H3 1 End of Burst
& C5I3-101 H3 31 &tart of Burst /.
7 C3I3-101 H3 1 TCO Data Frame oL
F: CRTA=-1M H5 Rl TN Tata Frame ni

Details | Header ' Faylnild | Bytes | Traffic Overview | Compare 1 |

00004238
0SR00000
0SR00000
0%A00000
0SR00000
0SR00000
0 : 03400000
0070: O0SR0ODOOOO

For CSI-3 image

U4431A MIPI M-PHY Analyzer User Guide

Vord Size: [DWord w | Number of Columns: |

Q0000SA0 00000000
00000000 00000000
00000000 00000000
Q0000000 00000000
00000000 00000000
00000000 00000000
Q0000000 00000000
00000000 00000000

4]

oooooooo aBra.a.
00000000 .......
00000000 .......
0o0gooo0d ...,
00000000 .......
00000000 .......
0o0gooo0d ...,

|B|—|+ O BigEndian @ Litle Endian

5

packets, the Payload tab displays the image’s pixel bytes
data. The payload of an RGB format CSI-3 image packet is shown below.
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i Samnple Number

Iz - 0

C3I-3 Packet

Data Type ID

Enmbedded 5-bit n.
Enbedded S-bit n.

Enmbedded 5-bit n.
Enbedded S-bit n.

RGEGESE

RGEGESE

Frame 5Start

Frame 5Start

Details | Header ' Finrluad [ Bytes | Traffic Ovenview | Image View | Compare 1 |

Pixels Per Row: | I |ﬂ|—|+-

Color

Pixel Red Green Blue
0 40 20 a0
1 Al 20 co
2 50 ED 60
3 BO 30 Do
4 Cco 40 80
5 60 Al 20
6 FF oo a0
7 FF oo a0
8 FF oo a0
9 FF nn 0n

Changing Decode Settings for CSI-3 RAW Image Payload Data

For CSI-3 RAW image formats, the Payload tab also provides the Change
Image Decode Settings button. By default, RGB presets are used for decoding
the payload of CSI-3 RAW image formats. However, you can use the Change
Image Decode Settings button to select different decode settings for the image
payload data. Clicking this button displays the Raw Image Decode Settings

dialog box.
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Show|CS13 » | Show{All Channels viEEEE E R EEEEE R Favorite Layouts

Packets |

.Mz Sanple Munher C5I-3 Packet PLT Type Data Type ID Attribute ID Data
14862 R4l DPCH 12-6-12. R4l DPCH 12-6-1Z2. oooo 0940 000
146635 RAW DPCHM 1=2-6-12. R4 DPECM 1=2-6-12.. 0ooo 09&0 Q00
EEn._ Il46 a4 R4 DPCHM 10-6-10.. R4 DPCHM 10-6-10.. oooo 0940 000
1
Details | Header ' le Bytes | Traffic Overview | Image View | Compare 1 | :: RAY Image Decode Settings
Pixels Per Row | |B | —| + [Change Image Decode Settings..| Presets: | RGE hd
Fiel | 6bitR | 10bitR | 6bitG | 10biG | 6bitB | 10bitB  Coler Number of rows in color map: G
g oo — o 008 o —— Mumber of colors in pattern: G
1 001 0oa mo 06C 002 003
2 000 06C 000 00 000 06C Color Map
3 om0 009 000 05C 000 009 [Red v|Green  <|Bue -]
4 000 06C 000 009 000 06C
L 000 003 000 06C 000 003
[ 000 06C 000 009 000 06C
7 000 003 000 06C 000 00s l (o] 4 ‘ l Cancel ‘
8 005 074 000 009 009 0aa
9 000 003 000 084 000 003

For RAW formats, a number of preset options such as RGB, YMC, CMY,
and Bayer decoding are available in the Raw Image Decode Settings dialog
box. Based on the decode settings that you select in this dialog box, the
image’s payload data is recalculated in the Payload tab. The changed
settings are also applicable while extracting an image in the Image View
tab.
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Viewing the Byte-wise Transmission of MI-PHY Data

The Bytes tab in the lower pane of the Protocol Viewer provides a
byte-wise view of the header and payload data of a packet.

The bytes data in this tab is spread across rows to display the bytes data
for header followed by the bytes data for payload (if applicable).

When you select a packet listed in the upper pane of Protocol Viewer, its
raw data spread across bytes used for its transmission is displayed in the
Bytes tab.

The data displayed in the Bytes tab does not represent the lane-wise view of bytes.
This tab does not show the bytes spread across the lanes on which the bytes were
transmitted.

If you want to view the lane-wise transmission of raw data, you use the Waveform
Viewer display. In this Viewer, you can see the raw data spread across the lanes used
for its transmission. For this data to be acquired and displayed in Waveform Viewer,
ensure that the Raw Data checkbox is selected in the Analyzer Setup dialog box prior
to data acquisition. To know more, refer to the topic "Viewing the Lane-wise
Transmission of Raw Data" on page 69.

In the following figure, the data of a DATA_OUT UFS packet spread across
the bytes used for its transmission is displayed. The red and blue
highlights in this screen indicate the packet's header and payload data
respectively.
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I.i Sample Number UFS V1_1 Packe
407 HOE OQUT
408 DATZ OUT
409 RERDY TO XFER
410 DATE OUT
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Details | Header | P 1 Bytes | Trafiic Overviey

Byte O Byte 1 Byte 2 Byte 3

1 0z o0 00 o0

2 00 oo o0 00

3 00 o0 00 20

4 0o o0 oo oo

5 00 oo 00 20

& 0o o0 oo oo

7 00 oo o0 00

B 00 00 00 00
v ___________________!

g 01 o0 03 02

1w |05 04 o7 06

11 |JoB o4, oo oc

12 |oF OE 00 00

13 o2 01 14 03

14 Jos 05 00 oo

15 Joo 00 00 o0

16 Joo 00 o0 00

NOTE You can toggle the visibility of the Bytes tab using the Toggle Byte Pane Visibility
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toolbar button displayed in the Protocol Viewer toolbar.

5
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Viewing the Captured M-PHY Traffic Statistics

The Traffic Overview tab in the lower pane of the Protocol Viewer
provides an overview of the M-PHY traffic listed in the upper pane. It
provides a count of various types of captured M-PHY packets categorized
on the basis of the type of packet. It also displays the count of M-PHY
packet errors.

Details | Header | Payload | Byles 'Tmfﬁ(:ﬂvenrm|

[atz Range

["] Include Errors - - Navigation Event

[Beginning Of Data - | to: [End Of Data - | [ Compute | @| (" Go | 1 EE|out of 0 events @|

60

4 UniPro Packet Types
4 LZFrames
.
4 Triggers
4 Contrel
Errors

Packets UFS-101 Total

PACP_TEST_DATA 2 175 175
PACP_TEST_DATA_3 175 175
PACP_TEST_MODE reg 174 174
PACP_PWR_reg 174 174
PACP_PWR_enf 174 174
PACP_CAP_ind 174 174
PACP_EPR_ind 174 174
PACP_GET_cnf 174 174

To view M-PHY traffic statistics

1
2

Click the Traffic Overview tab.

In the Data Range group box, specify the range of data (from the upper
pane) for which you want to compute and display traffic statistics. You
can also select markers set in the upper pane for defining the data
range.

Select the Include Errors checkbox if you want a count of errored packets
to be included and displayed in the traffic statistics.

Click Compute.

Traffic statistics are displayed for the selected data range. The left pane
lists the packet types for the applicable protocol. Selecting a packet type
from this list displays the total number of packets in the data range for
that packet type.

Use the Navigation section in the Traffic Statistics tab to navigate
through the packets of a particular type in the upper pane.

a Select a packet type from the right pane of Traffic Statistics.

b In the Navigation section text field, specify the packet occurrence to
which you want to navigate in the upper pane.

¢ Click Go.

The specified packet occurrence is highlighted in the upper pane.
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The last packet type “Errors” listed in the left pane displays the count for
the errored packets categorized on the basis of errors types. This error
count is displayed only if you selected the Include Errors checkbox before
computing traffic statistics.
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Extracting Images from the Packet Data

You can use the Image View tab in the lower pane of the Protocol Viewer to
display images constructed from the captured packet data. The Image View
tab lists all the “Start of Frame” locations for images found in the
captured data range specified by you. An image can be constructed from a
selected “Start of Frame”.

The Image View tab is available in the lower pane of the Protocol Viewer window only
if the following two prerequisites are met

- the CSI-3+UniPro license is installed for the U4431A module.

- CSI-3is selected as the protocol in the Show listbox at the top of the Protocol Viewer.
For other protocols, the Image View is not applicable.

All data formats in the CSI-3 specifications are supported for image
construction in the Image View tab.

To extract an image

1
2

Click the Image View tab.

In the Data Range fields, select the range of the captured data from
which the Start of Frame locations are to be displayed.

From the Display Time as section, you can choose to display the Start of
Frame locations with their absolute time or the time relative to their
previous frames. The default selection is Absolute.

Click Find.

All the “Start of Frame” locations from the captured data as per the
data range specified by you are listed in the Image View tab.

Select a start of frame from the displayed list and click the Show Image

button to get an image constructed from the selected start of frame.

If you have the appropriate license, the image is constructed and
displayed in the Extracted Image dialog box. The constructed image’s
attributes such as width, height, format, and decoding options are also
displayed.

A test image constructed from the start of frame 0 (sample number 0)
is displayed in the following screen.
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show|CSH3 » | ShowAllChannels | » | = = 9|85 | 0| 8| 8| 7 |G| e sy = [Favorite Layouts g

Packets|

i ESample MNunher C53I-3 Packet PLT Type Data Type ID Attribute ID Data

_ID Frame 3tart Frame 3tart oooooooo ]
1 Ewbedded &-bit . Enhedded 5-bit n. oooaoaon dodaooa..
2 Ewbedded S-bit n. Enmbedded 5-bit n. oooooooo ooooooa., .

Beginning OfData v | to: [End Of Data

Frame Number  Sample Number Time
0-0 1] 16ns

NOTE In the Extracted Image dialog box, you can use the m buttons to
construct and display an image from the first, next, previous or last Start of Image Frame
locations currently listed in the Image View tab.

The Extracted Image dialog box also provides you four background patterns

for the displayed image.

Saving the Extracted Image

Once the extracted image is displayed in the Extracted Image dialog box,
the following two options are available for saving this image:

» Save Binary- This button is displayed only if the extracted image is in a
RAW format. Using this button, you can save the image’s pixel bytes in
a binary (.bin) file. This allows you to save the raw image payload data
that was originally captured by the U4431A module. This raw image
payload data excludes any modifications that are made as a result of
the color information calculation and decoding the image.
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+ Save lmage - This button is available for all image formats. It allows you
to save the decoded image as a .bmp file. For an image with a RAW
format, this button allows you to save the modified image that resulted
from the color information calculations and decoding.

Changing the Decoding Options for the Extracted Image

By default, an image is decoded and displayed in the Extracted Image
dialog box as per the image decoding options set in the Payload tab. If
required, you can change the decoding options for the displayed image to
redisplay it as per the changed decoding options.

To change the decoding options of an extracted image

1 Click the Change the decoding options button displayed in the
Extracted Image dialog box.

The Raw Image Decode Settings dialog box is displayed.

2 Change the decoding options as needed. To know more, refer to the
topic "Changing Decode Settings for CSI-3 RAW Image Payload Data" on
page 56.

Exporting the list of “Start of Frames” locations to a CSV File

You can also export the list of Start of Frames locations to a CSV file by
clicking the Exportlistto CSV button. On clicking this button, a CSV file is
generated. The list of “start of frames” displayed for the specified range of
captured data is exported to this CSV file. The timestamps of the start of
frames list exported to this CSV file are absolute regardless of the time
stetting (Absolute or Relative to previous frame) that you have selected in the
Image View tab.

The following screen displays a sample CSV file with the exported start of
frames list.

18 Frame Mu Sample N Time (ns) Module
2 gy ] 0 CS13-102
3 [ 5748 1.48E+08 (C513-102
C0-2 8639 2.pE+08 C513-102
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If you want to export the protocol data displayed in the upper pane of the Protocol Viewer
to a CSV file, you can use the Export to CSV toolbar button displayed at the top of Protocol
Viewer.

Show| C51-3 v| Show: All Channels ~ | | B HE| _|E‘g‘ﬂ|.-[,| Hl pl Bl Tl_ﬂ||j_c Favorite Layou

The output CSV file has data matching the fields and their sequencing currently displayed
in the upper pane of the Protocol Viewer.

P B i D E
1 Saméle N! C51-3 Packet FPOU Type Data Type ID Attribute Data
2 0 Frame Start Frame Start 0ooo ooao
3 1 Embedded 8-hit non Image D: Ermbedded 8-hit n 0000 0000 000
4 2 Embedded 8-hit non Image D: Ermbedded 8-hit n 0000 0000 000
3 3 Rawi RAMWE 0oooaooo ooa
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Viewing Packet and Raw Signal Data using the Waveform Viewer

66

The information about the Waveform Viewer in this topic is specific to viewing and
analyzing M-PHY data. To get general information about the Waveform Viewer, its
display, or how to use it, refer to the following topics in the Logic and Protocol Analyzer
Online Help.

- Reference > Windows > Waveform Display Window

- Analyzing the Captured Data > Analyzing Waveform Data

You can view the captured M-PHY data (both packet data as well as raw
signal data) as a digital waveform in the Waveform Viewer. The captured
bus/signal data is displayed in a time based waveform as transmitted on
the link. The Waveform view is useful in situations where you want to get
an overview of the M-PHY link transitions.

The display of raw data in the Waveform Viewer depends on whether or not you enabled
the Raw data capture feature in the Analyzer Setup tab prior to data acquisition.

Understanding Waveform Viewer Display for M-PHY Data
A waveform display primarily displays the acquired M-PHY data as

follows.

e The first row in the waveform area is the captured M-PHY/UniPro/SSIC
packet name.

* The second row in the waveform area is the applicable UFS/CSI-3
packet name if the UFS/CSI-3 data is captured. For a bidirectional link,
this is followed by the captured M-PHY/UniPro/SSIC packet name in the
other direction.

e After the packet name(s), various link configuration settings as detected
across the timeline are displayed such as:

the current state of link
burst mode
rate series
link width

whether or not data is deskewed (1 represents deskewed and O
represents skewed)

whether or not data is scrambled (1 represents descrambling is
enabled for scrambled data and O represents descrambling is
disabled)
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whether or not there is a symbol error (1 represents a symbol error
in the data and 0 represents no symbol error)

whether or not there is a disparity error (1 represents a disparity
error in the data and O represents no disparity error)

¢ The link configurations are followed by the captured lane-wise signal
data values for a sublink. This includes symbol, 8b encoded, and 10b
encoded data. For a bidirectional setup, the data for one sublink is
followed by the data for the other sublink.

If needed, you can hide a specific information about the captured data
from the waveform display by right-clicking on the information row on the
left and selecting Delete Row.

In the following screen, the data for the DATA IN UFS packet (TCO Data Frame
UniPro packet) is displayed in the Waveform Viewer.

Mz

2.108us  2113us

Bus/Signal

UFS-101A-2:UFS_V1_1 Packet

UFS-101A-R:LINK_STATE
UFS-101A-R:HS_MODE
UF5-101A-R:RATE_SERIES

E- UFS-101A-R:GEAR

E- UFS-101A-RWIDTH
UFS-101A-R:SYM_LOCKED
UFS-101A-R:DESKEWED
UF5-101A-R.SCRAMBLED
UFS-101A-RVALID
UF5-101A-R:HIBERNS
UF5-101A-R:SYMBOL_ERR
UF5-101A-R:.CONTROL
UFS-101A-R:DISPARITY
UF5-101A-R:DISP_ERR

B UFS-101A-R:D0_DATA_SYM 000

L UFS-101A-R:D0_DATA_SYM[O]

UFS-101A-R:D0_DATA_SYM[1]

UFS-101A-R:D0_DATA_SYM[2]

4 [ 3

"= Overview J % Protocol Viewsr-1

Waveform-1

Z118us

MKO

0

2123 us

2128 us

2133 us

2138 us

2143 us 2143 us 2153 us 2158 us 2183 us 2168 us 2173 us

I‘|'|:: 0 Data Frame
IE:\AT.!‘-. N

HS Burst,

MKO

0

J

You can correlate the data displayed in the waveform with the relevant
packet(s) in the Protocol Viewer. The following screen displays the
correlated packet data for the signal data displayed in the above screen.
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Show|UFSV11 | Show|allChannels | ~| | 1 [E[@a W] E] 5] 7] o =
- “Packets
ﬂ% Sample MNumber UFS V1 1 Packet Data Time
4 UBESP (Succeza) 1.827 ua
|5 CATE IN 02030001 0607040 (2.1438 us
8 CMD (FCEMAT UNIT) 7.364 us

4

_Details | Header | Payload | Bytes | Traffic Overview | Compare 1 |

| Show All Fields ~ | |Favorites..| DATAIN

= Generated Fields

Direction = UF5-101A

Packet Length =512

Link Width=1

Gear=H5G1

Rate Series = A-Series

E-UFs V1 1
=-UTP

HD =0 Hex
DD =0 Hex
Transaction Type = DATA IN
Flags = 00 Hex
LUN =00 Hex
Task Tag = 00 Hex
Reserved2 = 00 Hex
Reserved3 = 00 Hex
Reservedd = 00 Hax
Reserved5 = 00 Hex
Total EHS Length = 00 Hex
Reservedd = 00 Hex
Data 3egment Length = 0020 Hex
Data Buffer Offset = 0000 0000 Hex
Data Buffer Count = 0000 0020 Hex
Reserved? = 0000 0000 0000 0000 0000 0000 Hex

= Data

Data = 0100 0302 0504 0706 OBOA ODOC OFOE 0000 0201 1403 0605 0000 0000 0000 0000 0000
Data Padding
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Viewing the Lane-wise Transmission of Raw Data

In the Waveform Viewer, you can view raw data organized as per the data
lanes on which it was transmitted.

For instance, in the following screen, the raw data for SSIC packets is
displayed across the four lanes DO to D3 used for its transmission. In this
example, each row of data in the highlighted section of the Waveform
Viewer represents the data transmitted on the lane indicated through the
row's label.

58.04802 us 58.05168 us 58.05534 us 58058 us 58.06266 us 58.06532 us 58.06998 us
Bus/Signal

R o0 T R

S8IC-101B:8SIC Packet rdered Set : pred Set

B~ SSIC-101A-RLINK_STATE
S8IC-101A-R-HS_MODE
S8IC-101A-R RATE_SERIES

B SSIC-101ARGEAR

B SSIC-101ARWIDTH
S8IC-101A-R:SYM_LOCKED
S81C-101A R DESKEWED

S8IC-101A-R.SCRAMBLED

]

- 8SIC-101A-RVALID

B

- 88IC-101A-RHIBERNS

B

SSIC-101A-R.SYMBOL_ERR

5]

SSIC-101A-R:.CONTROL

5]

SSIC-101A-R:DISPARITY

5]

S5IC-101A-R.DISP_ERR

000 000

- SSIC-101A-R.D3_DATA_SB 0o 0o
- SSIC-101A-R:D2_DATA_SYM 000 000
- SSIC-101A-R.D2_DATA_SB 00 FE oo FE

- SSIC-101A-R.D1_DATA_SYM 0DB 000 OFA 000

]

)

- SSIC-101A-R.D1_DATA_8B ] A 0o

=

- SSIC-101A-R:D0_DATA_SYM

]

- SSIC-101A-R:D0_DATA_8B

N

Labels for data lanes

The lane-wise display of data can be skewed or deskewed based on the
Raw Data Capture Mode that you selected in the Analyzer Setup tab prior
to data acquisition.

The display of raw data for each lane in the Waveform Viewer depends on whether or
not you enabled the Raw data capture feature in the Analyzer Setup tab prior to data
acquisition.
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Viewing Deskewed and Descrambled Data

Deskewing the Acquired Data

By default, the U4431A module deskews the acquired data because the
default selection for the Raw Data Capture Mode is 8b Desrambled and Deskewed
Data in case of SSIC and 8b Deskewed Data in case of UniPRo/UFS/CSI-3.

To enable deskew for the data to be acquired

1 Access the Analyzer Setup tab of the Setup dialog box.

2 From the Raw Data Capture Mode listbox,
select the 8h Deskewed Data option for UniPro/UFS/CSI- 3.
select the 8h Desrambled and Deskewed Data option for SSIC.

To view deskewed data
1 Display the Waveform Viewer window.

2 Look for the DESKEWED row in the Waveform Viewer. Notice that, in the
following example, the DESKEWED value is displayed as 1 indicating
that the deskewing is enabled. The deskewed data at the start of a
burst across the three lanes (DO, D1, and D2) is also highlighted in this
example.

BusiSignal

OFS-TOT-HWDTH

UF5-101-R:5vM_LOCKED

UF5-101-R:5CRAMBLED
UFS-101-R:MALID
UF5-101-R:HIBERNS
UF5-101-R:5¥MBOL_ERR
UFS-101-R:CONTROL
UF5-101-R:DISFARITY
UFS-101-R:DISP_ERR
UFE-101-R:D2_DATA_SYM
UFE-101-R:D2_DATA_&B
UFE-101-R:D1_DATA_SYM
UFE-101-R:D1_DATA_8B
UF5-101-R:D0_DATA_SYM
UF5-101-R:D0_DATA_BB
UF5-101-R:D2_DATA_108
UF5-101-R:D1_DATA_108

UF5-101-R:D0_DATA_108
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Descrambling the Scrambled Data

Descrambling is applicable only for an SSIC setup. By default, the U4431A
module descrambles the scrambled data on the link because by default, the
Data on link is scrambled checkbox is selected in the Analyzer Setup tab.

To enable descrambling for the scrambled data

1 Access the Analyzer Setup tab of the Setup dialog box.

2 Ensure that the following two options are selected:
the Data on link is scrambled checkbox is selected
the 8b Desrambled and Deskewed Data option or the 8b Descrambled Data
option is selected from the Raw Data Capture Mode listbox.

To view descrambled data

1 Display Waveform Viewer.

2 Look for the SCRAMBLED row in the Waveform Viewer. Notice that, in
the following example, the SCRAMBLED value is displayed as 1
indicating that the data on the link is scrambled for which
descrambling has been enabled. The descrambled data across lanes is
also highlighted in red in this example.

1 e

57 819852 us 57823512 us 57.827172 us
Dl Vo o

57.830832 us 57.8344592 us 57.838152 us 57.841812us 5784
R R A T B T '

Bus/Signal

~101A:8SIC Packet
=101ATime
~-101B:S8IC Packet
=101A-R:LINK_STATE : HS Burst
~101A-R:HS_MODE
~101A-R:RATE_SERIES
~101A-R:GEAR
~101A-RWIDTH
~101A-R:SYM_LOCKED

~101A-R:DESKEWED

~101A-RVALID
~101A-R:HIBERNS
~101A-R:8YMBOL_ERR
=101A-R:CONTROL
~101A-R:DISPARITY
~101A-R:DISP_ERR
~101A-R:D3_DATA_SYM 000
~101A-R:D3_DATA_BB 0o
~101A-R:D2_DATA_SYM 000
~101A-R:D2_DATA_ BB oo

=101A-R:D1_DATA_SYM 000 C 000

~101A-R:D1_DATA_BB A oo ) A 0o
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Tracking and Viewing Link States in Captured Data

In the Waveform Viewer, you can track and view the changes in the link's
state of the acquired data. The LINK STATE row in the Waveform Viewer
displays the link's transitions from one state to another across the timeline
of the acquired data.

In case of a bidirectional acquisition, the state of Transmit and Receive
sublinks is displayed separately.

In the following screen, the row displaying the link state is highlighted.

iy nz
>
Os ans 10nz 15 nz 20nz 25nz 30nz 3anz 40 nz 45 nz a0 nz 25Nz B0 nz
! ! ! T !

BusiSignal

_TEST_| E_req

JFS-101-1:UniPro Packet
JF5-101-2Z:UF S Packet

JFS-101-1:Time

JFS-101-R:HS_MODE
JFS-101-R:RATE_SERIES
JFS-101-R:GEAR
JFS-101-RAIDTH
JFS-101-R:8YM_LOCKED
JFS-101-R:DESKEVWED
JFS-101-R:SCRAMBLED
JFS-101-RVALID
JFS-101-R:HIBERMS
JFS-101-R:EY¥MBOL_ERR

JFS-101-R:CONTROL

ARS-1N-R-DISPARITY
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Viewing Time Synchronized Protocol Data in Display Windows

For analysis or debugging, you may want to view the captured data in a
display window along with its related protocol/signal data in another
window such that the displays are time synchronized for ease of mapping
and viewing related data. One such situation can be viewing UniPro
protocol data in a Protocol Viewer and the related UFS protocol data in
another Protocol Viewer. Or, viewing SSIC protocol data in a Protocol
Viewer and its related signal data in a Waveform Viewer.

In such situations, you can use the Lockstep windows feature to ensure
that when a Protocol Viewer window is scrolled, other lock stepped
windows are automatically scrolled as well, such that the same time is
centered in each lock stepped display window. This allows you to easily
map and view correlated data in multiple display windows.

You can lockstep a Protocol Viewer window with display windows such as
another Protocol Viewer, Waveform, Listing, or Compare.

Some examples of using the lockstep feature with the data captured using
U4431A are described below.

To lockstep UniPro protocol data with UFS protocol data

1 In the Overview window, ensure that you have added two instances of
Protocol Viewers, one for the UniPro data and another for UFS data.

Modules Windowes

B urs-10 B4 uniPro

Protocol Wiewer-1

N i | Trig EI Shaw

=

Wiavefarm-1
? Show
B UFs

Protocol Viewer-2
EI Shio

2 Ensure that each of the Protocol Viewer instance shows the data
specific to the protocol for which it was created. Use the Show button
in Protocol Viewer to show data specific to a protocol.
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Show[UFS_» | ShowjAll Channels | = | = = 5[ [ | 7078 [ 8 77 | e os
|I.£§ Sample Munber UF3 Packet Task Tag Data Time

3 From the Protocol Viewer toolbar, click the Lockstep Windows toolbar
button.

4 In the Lockstep Windows dialog, select the other instance of Protocol
Viewer with which you want to synchronize scrolling and specify any
time offset from this window. For instance, from the UFS Protocol
Viewer instance, select the UniPro Protocol Viewer instance.

Packets |

Show[UFS ] | Show|All Channels | | =2 = (o[ [ [ [ 5 B 7 i e=

EE Jample Number OF3 Packet Task Tag Data Tine
-46 DENO (TOCCTHE BT f an 12 919 1o
a7 A& Lockstep Windowes

=1
A

Lockstep window(s) |UniPro Protocol Viewer-1 | = | and offset by | [ B [— |+| from L
49
s L

b Click OK to close the Lockstep Windows dialog.

Once the windows are lockstepped, scrolling or moving to a specific
marker in the lockstepped window automatically scrolls the other window
to the appropriate location.
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Similarly, you can lockstep a Protocol Viewer window with a Waveform
Viewer window to ensure that when you scroll in Waveform Viewer

Show[UFS v | ShowjAllChannels | ~ | = = o[ [B] 75| i oo
Packets
b2 - Sample Mum UF3 Packet Task Tag Tinme Data
5751 QEEQ (HOP) ] 2.315009 ms
5752 QEEQ (READ» DESCE. 00 2.315330 ms
5753 QEEQ (READ ATTRI. 0O 2.315650 ms
5754 QREQ (WEITE &4TTE. 00O 2.315970 ms
(] |5?55 QREQ [(READ FLAG) 00 2.316291 ms
5756 QEEN (3ET FL4) oa 2.316612 ms
5757 QEENQ (CLEAR. FLAG) 0O 2.316932 ms
5758 OREQ (TOGGLE FL&. 00O 2.317252 ms
5759 QREQ (WRITE DESC. 00 2.317573 ms
Show{UniPro_»| | Show:|All Channels | | | = 1 35| | Al | 8 | B 5| i ey
Packets
M2 = Sample Numbe Direction Gear hiPro Packet Time
£a7k5 UFs-101 HS Gl TCO Data Frame 2.314368 ns
La7g UFs-101 H3 G1 TCO Data Frame 2.314658 ns
5977 UF3-101 HS G1 TCO Data Frame 2.315009 ms
5a7s5 UFs-101 HS G1 TCO Data Frame 2.315330 ns
La7a UFs-101 HS G1 TCO Data Frame 2.315650 ns
Lago UFs-101 H3 G1 TCO Data Frame 2.315970 ms
[Tk 5951 UF3-101 HS G1 TCO Data Frame 2.31829]1 ms
Lagz UFs-101 HS Gl TCO Data Frame 2.316612 ns
Lag3 UFs-101 H G1 TCO Data Frame Z2.316932 ns

5

window, protocol data in Protocol Viewer is scrolled. The following screen

shows a synchronized display of SSIC data in Protocol Viewer and

Waveform Viewer windows using Lockstep feature.
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Show:[SSIC w| Showl|All Charnels | v | = o) ) i e s
Packets
hE = Sample Number Direction Secque Time 353IC Packet
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19.54 ms 19.59 ms 1964 ms 19.69 ms 1974 ms 19.79ms 19.584 mz

1984ms  1994ms 1999ms 2004m= 200
1 T T T T T T T I TR |
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C payload, 55 w
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configuration tracking, 30 preemption, 28 Waveform Viewer, 48
connection mode, 12 preemption support, 53
connection setup, 11 probes, 25
CSI-3, 31 probing, 13
protocol level data, 30, 31
D protocol level packet data, 48
Protocol Viewer, 48, 50
data lane LEDs, 14 PWM Filtering, 28
decode settings, 56
descrambled, 31 R
descrambling, 33, 66, 71
deskew, 70 raw data mode, 31
deskewed, 31 RAW image formats, 56
raw signal level data, 30, 31, 48
E
S
events, 35, 36
exit from hibern8, 30 save binary, 63
export, 64 scrambled, 33
scrambling, 28
| simple trigger, 34, 35
single sublink, 13
SSIC, 32

image extraction, 62
9 start data capture, 45

insync, 33

initial burst mode, 32 :tjobﬁir?l?sta ﬁpture, 45

initial link width, 32 sync, 26, 30, 33
sync process, 26, 32

L sync status, 33

o y synchronize, 33

link width capability, 13 syncing, 33

Listing, 48

lock configurations, 29

lockstep, 73 T

Logic Anal figuration file, 33 R
ogic Analyzer configuration file rack configurations, 29

trigger position, 35

M

memory depth, 30, 32
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