Keysight B4623 LPDDR Bus
Decoder

User’s Guide

KEYSIGHT

EEEEEEEEEEEE



Notices

© Keysight Technologies 2013-2014

No part of this manual may be reproduced in
any form or by any means (including elec-
tronic storage and retrieval or translation
into a foreign language) without prior agree-
ment and written consent from Keysight
Technologies as governed by United States
and international copyright laws.

Software Release
06.00.0000

Edition

August 2014

Available in electronic format only

Keysight Technologies
1900 Garden of the Gods Road
Colorado Springs, CO 80907 USA

Warranty

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

Technology Licenses

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

Restricted Rights Legend

If software is for use in the performance of a
U.S. Government prime contract or subcon-
tract, Software is delivered and licensed as
"Commercial computer software" as defined
in DFAR 252.227-7014 (June 1995), oras a
"commercial item" as defined in FAR
2.101(a) or as "Restricted computer soft-
ware" as defined in FAR 52.227-19 (June
1987) or any equivalent agency regulation or
contract clause. Use, duplication or disclo-
sure of Software is subject to Keysight Tech-
nologies’ standard commercial license
terms, and non-DOD Departments and
Agencies of the U.S. Government will receive
no greater than Restricted Rights as defined
in FAR 52.227-19(c)(1-2) (June 1987). U.S.
Government users will receive no greater
than Limited Rights as defined in FAR

52.227-14 (June 1987) or DFAR
252.227-7015 (b)(2) (November 1995), as
applicable in any technical data.

Safety Notices

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

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

General
Before Applying
Power

Ground the
Instrument

Fuses

Do Not Operate in
an Explosive
Atmosphere

Do Not Remove the
Instrument Cover

Cleaning

Do Not Modify the
Instrument

In Case of Damage

The following general safety precautions must be observed during all phases of operation of this
instrument. Failure to comply with these precautions or with specific warnings or operating
instructions in the product manuals violates safety standards of design, manufacture, and intended
use of the instrument. Keysight Technologies assumes no liability for the customer's failure to comply
with these requirements. Product manuals are provided with your instrument on CD-ROM and/or in
printed form. Printed manuals are an option for many products. Manuals may also be available on
the Web. Go to www.keysight.com and type in your product number in the Search field at the top of
the page.

Do not use this product in any manner not specified by the manufacturer. The protective features of
this product may be impaired if it is used in @ manner not specified in the operation instructions.

Verify that all safety precautions are taken. Make all connections to the unit before applying power.
Note the instrument's external markings described in “Safety Symbols”.

If your product is provided with a grounding type power plug, the instrument chassis and cover must
be connected to an electrical ground to minimize shock hazard. The ground pin must be firmly
connected to an electrical ground (safety ground) terminal at the power outlet. Any interruption of
the protective (grounding) conductor or disconnection of the protective earth terminal will cause a
potential shock hazard that could result in personal injury.

See the user's guide or operator's manual for information about line-fuse replacement. Some
instruments contain an internal fuse, which is not user accessible.

Do not operate the instrument in the presence of flammable gases or fumes.

Only qualified, service-trained personnel who are aware of the hazards involved should remove
instrument covers. Always disconnect the power cable and any external circuits before removing the
instrument cover.

Clean the outside of the instrument with a soft, lint-free, slightly dampened cloth. Do not use
detergent or chemical solvents.

Do not install substitute parts or perform any unauthorized modification to the product. Return the
product to an Keysight Sales and Service Office for service and repair to ensure that safety features
are maintained.

Instruments that appear damaged or defective should be made inoperative and secured against
unintended operation until they can be repaired by qualified service personnel.

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

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

Table 1 Safety Symbol

Symbol Description

Direct current

Alternating current

Both direct and alternating current

cl ¢

Three phase alternating current

P

Three phase alternating current

Earth ground terminal

Protective earth ground terminal

Frame or chassis ground terminal

Terminal is at earth potential

Equipotentiality

Neutral conductor on permanently
installed equipment

Line conductor on permanently installed
equipment

On (mains supply)

Off (mains supply)

Stand by (mains supply). The instrument is
not completely disconnected from the
mains supply when the power switch is in
the standby position

In position of a bi-stable push switch

IGO0~ EHFI®IS

B4623 LPDDR Bus Decoder User’s Guide



Description
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CAT I

Out position of a bi-stable push switch

Equipment protected throughout by
DOUBLE INSULATION or REINFORCED
INSULATION

Caution, refer to accompanying
documentation

Caution, risk of electric shock

Do not apply around or remove from
HAZARDOUS LIVE conductors

Application around and removal from
HAZARDOUS LIVE conductors is
permitted

Caution, hot surface

lonizing radiation

IEC Measurement Category |
Measurement Category Il
Measurement Category Il

Measurement Category IV
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Compliance and Environmental Information

Table 2 Compliance and Environmental Information

Safety Symbol Description

CSA is the Canadian certification mark to demonstrate compliance with the Safety
S © requirements.

Agency of Australia. This signifies compliance with the Australia EMC
Framework regulations under the terms of the Radio Communication Act

N10149 of 1992.

CE compliance marking to the EU Safety and EMC Directives.
ISM GRP-1A classification according to the international EMC standard.

ICES/NMB-001 compliance marking to the Canadian EMC standard.

o The C-tick mark is a registered trademark of the Spectrum Management
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Using the LPDDR Bus Decoder

TIP

Related Tools

The Keysight B4623 bus decoder for LPDDR, used with an Keysight Technologies logic analyzer, lets
you decode and view transactions, commands, and data from a LPDDR1, LPDDR2, or LPDDR3
SDRAM memory bus in your device under test.

The LPDDRT memory bus is also known as LPDDR; however, in this help "LPDDR" is used when
referring to either bus and "LPDDR2" and "LPDDR1" are used when referring to specific memory
buses.

The LPDDR memory standard follows the same architecture as the previous DDR memory buses.
Commands and address are unidirectional signals from the memory controller to the memory parts.
They are synchronous to a differential common clock (CK) which is running at half the data transfer
rate. The data bus (DQ) is bidirectional. It is source synchronous to bidirectional differential strobes
(DQS). The strobes are at the same frequency as the common clock with the data being sampled on
both edges. The strobes are edge aligned with the read data and centered in the write data.

The strobes are active only during actual data transfers. The strobes are delayed from the read and
write commands by a fixed number of clock cycles. This delay or latency needs to be entered into the
decoder interface as Total Read Latency and Total Write Latency.

The LPDDR data bus is displayed as raw hexadecimal data. The decoder does not inverse assemble
the data payload.
The decoder works with these types of memory bus probes:

Keysight W2637A LPDDR1 x16 BGA probe.

Keysight W2638A LPDDR1 x32 BGA probe.

Soft Touch or Soft Touch Pro embedded custom midbus probing.

These topics tell you more about using the LPDDR bus decoder:
"Installing Software and Licenses" on page 11
"Setting Up for LPDDR Bus Decode" on page 15
"Capturing Data" on page 43
"Understanding the Listing" on page 45
"Filtering or Colorizing the Display" on page 57
"Troubleshooting the Decoder" on page 59

The decoder includes an Address Conversion Tool that converts row and column addresses into
physical addresses. For more information, see "To convert to and from physical addresses" on
page 44.

The DDR Setup Assistant is a wizard-like application that helps you set up your logic analyzer
properly for DDR data capture and analysis. It guides you through the setup process and
automates setting threshold voltages and sample positions for control/address signals. For more
information, see "DDR Setup Assistant—At a Glance" (in the online help).

The DDR3 Eyefinder tool helps you set the logic analyzer sampling positions for read data and
write data signals. For more information, see "Using DDR3 Eyefinder" (in the online help).
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B4623 LPDDR Bus Decoder
User Guide

1
| nstalling Software and Licenses

The Keysight B4623 Bus Decoder for LPDDR software decodes the acquired LPDDR
traces. The acquisition can be done using an Keysight Logic Analyzer module. You can
also use this software to decode the LPDDR data offline.

This software allows you to view transactions, commands, and data from aLPDDR,
LPDDR2, or LPDDR3 memory bus (depending on which license of the softwareis
installed).

To use the B4623 Bus Decoder for LPDDR software, you need to install the following
software components from the Keysight web site at:
"www.keysight.com/find/|a-sw-download".

a TheB4623 software works with the Keysight Logic and Protocol Analyzer
software. Therefore, you must ensure that the Keysight Logic and Protocol
Anayzer softwareisinstalled.

b Install the "Keysight B4623 Bus Decoder for LPDDR" package and follow the
instructions on your Entitlement Certificate to enable its license (see “B4623
Licenses' on page 12).

c Install the"Keysight DDR Setup Assistant and Eyefinder” package. The DDR3
Eyefinder tool isnot alicensed software. If you are performing DDR
measurements without the B4623 bus decoder for LPDDR, you must install the
"Keysight DDR3 Eyefinder" package from the Keysight web site.

* "Inverse assembly tools" (in the online help)
* "Toinstall atool" (in the online help)
» For information on how to probe the signal's, seeSetting Up for LPDDR Bus Decode" 0N

page 15.
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1 Ingtalling Software and Licenses

B4623 Licenses

The following two licensed options of the B4623 software are currently available.
* B4623A license
» B4623B license

B4623B is an upgrade license and provides the following additional feature in
comparison to B4623A.

» Decoder support for LPDDR3

With the B4623A license, you cannot open and use an LPDDR3 configuration file.
Doing so, resultsin the display of the following error message.

File Open Errors:

LPDDR3 zuppart requires an updrade licenze. To purchaze an uparade licenze, contact your Agilent Technologies sales representati

LPDDRS3 configuration files require the B4623B upgrade license. Contact Keysight
Technol ogies sales representative to purchase this upgrade license. Once you have
installed this license, you can access al the available LPDDR filesincluding LPDDR3
files.

A similar error message is displayed when you have only the B4623A license and you
try to select LPDDR3 asthe DDR bus type in the DDR Setup Assistant wizard while
defining the LPDDR setup.

12 B4623 LPDDR Bus Decoder User Guide



Installing Softwareand Licenses 1

DDR Setup Assistant

Steps in DDR setup: Setting up: LPDORZ - = Softtouch

LA Specify Input Parameters In this step you will load a configuration file that customizes vour logic a

LA werify Software Installation orohing solution and karaek svskemn,
[A Load Configuration File File Load Error |
[] Do Hardware Setup endar,

[] set Initial Threshaolds
[] set Sample Pasitions of ClkfiCs
[J set Sample Positions of Comm Errors:

[] Find Latency Yalues
[] set Sample Pasitions of Data F LPDDRS support requires an upgrade license, To purchase an upgrade
[] Save Setup license, contact vour Agilent Technologies sales representative,

Caonfiguration File load Failed, that has b

To see more details on licenses select the Help-=Software Licensing... menu
ikern.

If wou are trving to open a . ala file, wou can still view and analvze it in offline
mode where no licenses are required,

Help | <-- Previous Step | Step Completed --= |

Upgrading to the B4623B license allows you to select LPDDR3 in the DDR Setup
Assistant wizard.

You can check if the B4623A or B4623B license isinstalled on your PC by clicking
Help > Software Licensing.... in the Keysight Logic and Protocol Analyzer GUI.

B4623 LPDDR Bus Decoder User Guide 13



1 Installing Software and Licenses

Softuare Licensing

Summary | Activation I Floating Licenze Servers I Bu:urn:uw|

Active Software Licenzes

EI -+ _a| Aglent Bus Decoder for DDRZ and DDR3
i oo 2 BABZ1A-010, avalable from local system b

I'1'-|:||||-'r|f LFDDRAPDDRZ Decoder
: =, BABZ34-010, available from local system
EI *" _gJ DDH2 / 3 Protocol Compliance and Analysiz Tool
84522-'3. 010, availlable fru:um ||:u:a| s_l,lstem

e . | :

m

' 1l

[ indicates that the azsocated saftware which uzes this icense iz not installed.]

Show Detailz... [ Copy to Clipboard ]
o) o) [ oo

SeeAlso ¢ "To activate software licenses' (in the online help).
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B4623 LPDDR Bus Decoder
User Guide

2
Setting Up for LPDDR Bus Decode

The easiest way to set up the logic analysis system for LPDDR bus decode is by using
the DDR Setup Assistant. The DDR Setup Assistant is a wizard-like application that
helps you set up your logic analyzer properly for DDR data capture and analysis. It
guides you through the setup process and automates setting threshold voltages and
sample positions for control/address signals. See:

» "Using the DDR Setup Assistant” (in the online help)

The following topics describe how you can set up for LPDDR bus decode without using
the DDR Setup Assistant.

“Connecting to the Device Under Test (DUT)" on page 16
“Configuring the Decoder" on page 17

15



2 Setting Up for LPDDR Bus Decode

Connecting to the Device Under Test (DUT)

The bus decoder isintended for use with Keysight's LPDDR memory bus probes.

You need to connect the probe to your device under test, then connect the logic analyzer
pods to the probe.

For information on how to make these connections, see the manual for the probe you are
using.

16 B4623 L PDDR Bus Decoder User Guide



Setting Up for LPDDR Bus Decode 2

Configuring the Decoder

Configure the logic analyzer by loading a configuration file then adjusting the settings
for your device under test.

Whatto ¢ “Toload a configuration file" on page 17

Configure “To configure the decoder" on page 19

* “To set sampling positions" ON page 22

Understanding Sample Positionstell the logic analyzer when to sample each signal. If the sampling
Sample positions are not set correctly, data cannot be captured reliably.
Positionsand

L atency Settings Total Read L atency and Total Write L atency settings tell the decoder how to align the

captured data. These values represent the total latency for your system and therefore
should include parameters that affect total latency. If the latency settings are not correct,
datawill appear to be misaligned with the corresponding command in the waveform and

listing displays.

To load a configuration file

Several Keysight provided configuration files are available for use with the LPDDR
decoder depending on the installed software license (B4623A or B4623B). With the
B4623B license, you get an additional LPDDR3 decode support that allows you to
access and use LPDDRS3 configuration files as well.in addition to the LPDDR1/2 files.

When you load a configuration file, it will set up the buses and signals, add the decoder
tool, and add alisting tool.

If you are using the decoder without an Keysight LPDDR probe, see “To create a
configuration file" on page 18.

Toload a provided configuration file:
1 Closethelogic analyzer window, if it is open.

2 Seect Sart>All Programs>K eysight Logic Analyzer >DDR Bus Decoder Default
Configs.

3 Select the LPDDR bustype.

4 Select the directory corresponding the model number of probe you are using and then
choose a configuration file corresponding to the bus size and speed.

When you click on a configuration file, the Logic and Protocol Analyzer software
will start and configure itself to use the decoder.

Toload a provided configuration file without restarting the logic and protocol
analyzer software:

1 Select File>Open....
2 Navigateto the configuration file. The default location is:

B4623 LPDDR Bus Decoder User Guide 17



2 Setting Up for LPDDR Bus Decode

18

On Windows XP

C:\Documentsand Settings\All User s\Shared Documents\K eysight Technologies\
L ogic Analyzer\Default Configs\K eysight\L PDDR Bus Decoder Default Configs

On Windows 7

C:\Users\Public\Documents\K eysight Technologies\L ogic Analyzer\Default
Configs\K eysight\L PDDR Bus Decoder Default Configs

3 Select thefileand click Open.

The provided configuration files are read-only. If you modify the configuration and want
to save your work, select File>Save As... and save the configuration with a new name.

At times, when you try to open a configuration file, the following error message is
displayed. This error message indicates that the file you are trying to open requires
the upgrade license - B4623B and the license currently installed is B4623A. To open
such afile, you need to purchase and install the B4623B upgrade license.

File Open Errors:

LFDDR3 support requirez an upgrade license. To purchasze an upgrade licenze, contact your Agilent

1] |

You can verify which license of B4623 is currently installed by clicking Help >
Software Licensing in the Logic and Protocol Analyzer GUI.

See Also  To update a .ala configuration file which was saved using a previous version of the
decoder, see “To load a configuration file from a previous version of the decoder" on page 19.

To create a configuration file

The provided configuration files are only valid when used with the corresponding
Keysight LPDDR memory probe.

If you are using some other probing scheme, you must create your own configuration
files. Extreme care must be taken to ensure that your configuration files meet the
requirements of the decoder.

Use aprovided configuration file as amodel.

Make sure that your configuration file has the same buses and signal s as the provided
configuration file. The name and size of each bus and signal must be exactly the same
asitisinthe provided configuration file.

B4623 L PDDR Bus Decoder User Guide



Setting Up for LPDDR Bus Decode 2

» Verify that the buses and signals listed in “Buses and Signals Captured by the Logic
Analyzer" on page 46 are all present.

To simplify the procedure of customized configuration file creation, Keysight provides
the DDR/LPDDR Custom Configuration Creator tool. The tool ensures that all the
layout information needed by LPDDR Decoder isincluded in the created configuration
file.

Thistool isapart of the Keysight DDR Setup Assistant and Eyefinder software package.
Therefore, the tool is available only after you install this package.

To know more about thistool, refer to its online help that gets installed with thistool’s
software.

To load a configuration file from a previous version of the decoder

When you upgrade the decoder, the new version of the decoder may have different input
buses and signals. If you load an .ala configuration file which was saved with the old
version of the decoder, you may see error messages. Follow this procedure to update the
configuration file for the new decoder.

Open the .ala configuration file.

Write down the user preferences or take a screen shot of the user preferences.
Save the configuration file (with data) using the .xml format.

Open the Overview display and remove the decoder.

Load the .xml configuration file.

Add the decoder.

Restore the user preferences.

0o N o o B~ W N P

Save the configuration as using the .aaformat.

To configure the decoder

Use the System Configuration dialog to tell the decoder which chip selects will be used
by your device under test and to specify details about how the bus works.

Toopenthe ¢ From the main menu bar, select Tools>SDDR Bus Decoder >System Configuration,
System or

Configu(rjatilon * Inthe Overview display, click the Properties button on the LPDDR Bus Decoder
1alog tool then select System Configuration.

B4623 LPDDR Bus Decoder User Guide 19



2 Setting Up for LPDDR Bus Decode

20

LPDDR System Eunﬂguraﬁon

Chip Selects

[V Chip Select 0 | crEn
| Chip Select 1 | CKED

Chip Select 2 | CKED
Chip Select 3 | CKED
Chip Select 4 -ZF'E-.'I
ChipSelectS | CKED
Chip Select & | cKED
Chip Select 7 | CkED
Chip Select 8 | crED
Chip Salect 9 | CKED
Chip Select 10 | CKED
Chip Salect 11 | CKED
Chip Select 12 | CKED
Chip Select 13 | CKED
Chip Sedect 14 | CKED

Chip Select 15 | CKEQD

Physical Address Summary
I93BITI6I5TI43332 313020282T7262524 2322212019181716 1514131211109 8 7 65 43 21 0

Memaory Type

Memory Width

F.ow Bits

Codurnn Biks

Total Read Latency 4.0 =

Total Write Latency 2.0 =

Burst Type
Burst Length

DM Enable

Memory Configuration

o
e /]
s /)
2 -

|Sequential v

2 3

[V Decode specific exit powerdown conditions. (Requires
extra processing time).

Fhysical Address Construction

a I B IF{WP.-:Hmss I Column Address f

IRawAd:hss ]BAICDhmn Address [

User supplied .NET assembly

Ci\Program Flas\Agilent Technolo Browse.

I | | [ [ [omioin| (n{epwmimtmpl s [ LT [ EALT TR ofo]

Chip Selects

O

[ concel | |

Help |

All of the chip selects that are being used in the system must be enabled; otherwise, the

decoder will not function correctly. Likewise, any chip selects that are not used must not

be enabled.

You must tell the decoder about the chip selects because chip selects are active low and
unconnected logic analyzer channels float low. Without the enables, the decoder could
not tell the difference between active and unconnected chip selects.

The decoder compares the chip selects which are enabled in this dialog with the CS# bits
for each state captured by the logic analyzer. It will decode only those states where the
chosen chip selects are active (low).

There can be 1 to 16 chip selects, depending on the size of the CS# bus. If the size of the
CS# bus indicates that fewer than 16 chip selects are being used, the unused chip selects

are disabled in the dialog.
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Memory Type
Memory Width

Row Bits and
Column Bits

Total Read
Latency and
Total Write
Latency

Burst Type

Burst Length
DM Enable

Setting Up for LPDDR Bus Decode 2

For each of the enabled chip selects, choose which clock enable signal is used. A state
will only be decoded when both an enabled chip select and the corresponding clock
enable bit are active. The choices are determined by the number of bitsin the CKE bus.
If only CKE[Q] is present, you do not need to make a selection.

Choose the type of memory you are using.

Thisvalueisused to compute physical addresses. For memory widths greater than 8 bits,
the column address is padded with the appropriate number of 0 bits. You can see how
this works by examining the Address Summary at the bottom of the dialog as you select
different memory widths.

Choose the number of Row Bits from the ROWADDR bus that are valid during the
Activate cycle. The number of Row Bits will match the number of pink bitsin the
Address Summary at the bottom of the dialog.

Choose the number of Column Bits from the COLADDR bus that are valid during the
Read or Write cycle. The number of Column Bits will match the number of yellow bits
in the Address Summary at the bottom of the dialog.

If ROWADDR and COLADDR are properly defined to reflect the number of bitsin your
device under test, when the LPDDR Decoder tool is added to the logic analyzer, the Row
Bits and Column Bits will automatically be set to the proper values.

If using LPDDR2, then COLADDR[0Q] must also be defined. Assign COLADDRI[Q] to
any unused channel, and set the signal threshold so that COLADDR[Q] is always zero.

Enter the number of full clock cycles between the time that aread or write command
appears on the bus and the time when valid data appears on the data bus. These values
represent the total latency for your system and therefore should include parameters that
affect total latency.

These latency settings are affected by several factors, including the inherent read latency
of the memory part, the posted additive latency, write leveling, and the logic analyzer
sample position.

Select the order of the bytes after the Read/Write Command (Sequential or Interleaved).
The decoder uses this setting to calculate and display the appropriate physical address
for each memory cycle.

Select the number of bursts after a Read/Write Command.

Enables write data masking. This option is available only when the DM_W bus exists. If
DM Enableis set, the decoder will apply the DM_W bitsto the DATA_W bits before
displaying the write data value in the 'DDR Bus Decode' column.

For example, if:

DM = enabled
Memory Width = 32
DM W = 0001
DATA W = 0123 4567

then the decoder will display the data as:

B4623 LPDDR Bus Decoder User Guide 21



2 Setting Up for LPDDR Bus Decode

Decode specific
exit powerdown

22

conditions

Physical
Address
Construction

Address
Summary

See Also

mem write 0x 0123 45--
Thisoptionisdisabled if the DM_W bus does not exist.

Choose whether or not you want the LPDDR Decoder to decode and display the specific
power down events from which the DUT exited.

If you deselect this checkbox, the decoder records power down entries and exits but does
not decode the specific event in case of exits. Instead, it displays a generic exit label in
the Listing window for all such exit events.

For detailed information on how to decode and view self refresh and power down events,
refer to the topic “Decoding Self Refresh and Power Down Events" on page 35.

Choose whether the physical (linear) addresses should be constructed from
{BA,RA,CA} or {RA,BA,CA}. In most cases, the physical addressis constructed from
{BA,RA,CA}.

If your system uses a different convention, you need to create a.NET assembly to
trang ate between a physical address and the various fields which make up abus address.
If thisisthe case, select "User supplied .NET assembly" and refer to Appendix A,
“Customizing Physical Address Construction,” starting on page 63.

The address summary is apicture that shows how physical addresseswill be constructed,
based on user inputs for Memory Width, Row Bits, Column Bits, and Bank Address
Location.

» Tofind the Row and Column Bits and Burst Length, refer to the technical data sheet
for the DDR memory part you are using or capture data from a mode register set
(MRS) cycle as the device under test boots up.

To set sampling positions

Data on the LPDDR busisvalid for avery short time. Sample positions tell the logic
analyzer when each signal isvalid. You must adjust the logic analyzer's sample positions
in order to reliably capture data on your bus. In addition, you must set the Total Read
Latency and Total Write Latency in the decoder so that datain the listing will be properly
aligned.

The Keysight logic analyzer requires asingle clock for all data acquisition. All signals
are sampled on both edges of the sample clock. You need to identify correct sample
points for three clock groups: Command and Address, Read Data, and Write Data.

1 Install the memory bus probe and connect it to the logic analyzer.

2 Load the default configuration into the logic analyzer.

3 Configure the memory bus.

4 Power up the target with a stimulus that exercises the range of available memory.
5

Set the sampling positions for the Command and Address signals
(LPDDR2/LPDDRS (see page 23), LPDDR1 (see page 23)).
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6 Set the logic analyzer sampling positions for Read Data and Write Data. There are
two waysto do this:

Set sampling positions with the DDR3 Eyefinder (see page 27) — Use this
procedure to set sample positions using an automated tool.

Set sampling positions manually (see page 27) — Use this procedure for LPDDR.
You can aso use this procedure for LPDDR2/LPDDRS3 if you have full control of
the bus (so you can to generate separate read and write traffic) and you want
precise control over sample positions.

7 Setthe Total Read Latency and Total Write Latency in the decoder.

To set sampling positionsfor LPDDR2/L PDDR3 Command and Address

1 Set CKOinthefirst eyejust to the left of O.
2 Set CS#and CKE inthe similar eye (just left of 0).

3 Thenset CA9 0 Roneeyetotheleft and set CA9 0 Fintheeyethat ismost similar
to CS#. Refer to the diagram below.

Thresholds and Sample Positions X
Legend
| Current Sample Position {tSample) A Suggested Sample Position Signal Activity Envelope [ Display 8] [ Advanced. .. ]
== Current Threshold (vThresh) 4 Suggested Threshald 2 Signal Activity 104 Channels Selected For Run
| EBuses|Signals to Run 'F‘ 'F _|4 '|3 '|2 'Il E?E } % ? 4 e Samnple Position 2
T T T T T T T
M. CKO | 1 | | I L r ] | tSample = -0.60 ns
e o | | | ' ' ' " | ' ' ' | tSample = -0.70 ns avg Exp.
T T T T T T T T T
5 WIC CA2_0_R | | | tsample = -1.48 ns ava o
T T T T T T T T T
5 M2C CAI_D_F | | | | tsample = -0.19 s avg Bol
_RunDema Auto Sample Position Setup b [a]4 [ Cancel ] [ Help ]
—

Setting the signals CA9_0_R and CA9_0_F automatically adjusts al of the other
Command and Address buses/signals. (Thereisno need to adjust STAT, ROWADDR,
COLADDR, COMMAND, COMMANDO, BA, AB, AP or any other command or
address bus signal.)

To set sampling positionsfor LPDDR1 Command and Address

The Command and Address group of signals consists of CK, CKE, COMMAND,
ADDR, BA, CS#, ODT and RESET#.

The supplied configuration files set the logic analyzer to sample on therising and falling
edge of the clock, with no positive or negative delay. You should fine-tune the sampling
position for your measurement setup.

Capturesome 1 Configure the decoder (see page 19).
data 2 Go to the Sampling tab.
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2 Setting Up for LPDDR Bus Decode

Analyzer Setup for MPC85xx DDR

Buzes/Signals  Sampling |

Acquisition
’7 ' Timing - Asynchronous 5 ampling

& State - Syrchronous Sampling (500

3 Check that TimingZoom mode is enabled (on some analyzers).

TimingZoom
’7|7 Enable —‘
4 Capture some data. To do this, run the analyzer then stop it manually.

[[or]ee m |

Set thesampling 1 Open the Sampling tab of the Analyzer Setup dialog.
positions 2 Select Thresholds and Sample Positions....
3 Select the signals associated with the address group.
4 At the bottom of the dialog, select Run the Auto Sample Position Setup and click

Run.

At this point, the results should approximate the initial sample positions from the
configuration.

Some signals may not be active. CKE[1] is only activein dual and quad rank
configurations. Some of the upper ADDR signals may not be active depending upon the
size of the memory size in the target. ODT[1] will not be activein al target
configurations.

Note that using Eye Scan with Sample Position Setup Only can often provide a better
picture of the active and inactive signals.

Verifythe 1 Runthelogic analyzer to capture some data with the new sample positions.

sample positions 2 Inthe Waveform window, find avalid DDR command cycle (for example, when

CAS=0). The RAS, CAS, WE, and ADDR signals should all be valid on therising
edge of the clock (CK). If necessary, adjust the sample position for each of these
signals so that the data eye is centered on the rising edge of the clock,

3 Capture some more data to ensure that the command signals are centered.

See also “Example: Sampling Positions for Command and Address" on page 25.
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Set the sampling
position for the
clock

Example:
Sampling
Positions for
Command and
Address

Example:
Typical sample
positions

Setting Up for LPDDR Bus Decode

2

1 Set the sampling position for CK sothat it is centered 1/4 clock period after the rising
edge of CK. In other words, CK must sample itself midway between the rising and
falling edges.

Thresholds and Sample Positions

Legend
I Curmrent Sample Position (tSample)
= Cusrent Threshold (vTheesh)

A Suggested Sample Fostion | Signal Activity Envelope
Ackhity

4 Suggested Threshold

= sional

Buses/Signais to Run 5. 4 ;3

4 S
1

# o BTAT

M ko

@ M3C ROWADDR

: WIC COLADDR

#- M2C BA

"

W e

M.~ Ras#

4

M~ Case

[
[
[
[
MIDC COMMAND [
|
[
[
l

M WE#

] b e e

W CKE I

&0 Channels Selacted for Run

Sample Postion Messages |
tSample = -1.38 ns avg Expand bus ko see 1
t5ample = 13905
t5ample =-1.61 ris avg Expand bus to see 7
tSample = -1.60 ns avg Expand bus to see 1
tSample = -1.51 ns avg Expand bus to see
tSample = -1.62 ns avg
tSample = -1.68 ns o signal activity. C|
tSample = -1.74 ns
tsample = -1.63 ns
tSample = -1.48 ns
tSample = -1.71 s No signal activity,

- | Auto Sample Position Setup

Lok J [ concel |

Help

J
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2  Setting Up for LPDDR Bus Decode

Example:
Waveform

display

Delay

Scale| 10.4 ns/div

(8)(m](ae (T )20 (M)

4 M1

2871 nz 297 .5nz
"

BusiSignal

[ek
D Command

={]cs

D cal1]
D C5[2]

&= | ADDR 00400

=] Ba

[Jwoas7-0[0)

& | DATA Wi

Example:
Manually
adjusting
sample positions

307.9ns
T

4119
v

383nz

3287 nz
I o

3391 nz 349.5nz 359949ns
"

303Nz 380.7 nz 391 nz
T N TR | T

401 .5nz
[ .

Refresh

00400

1 Runthelogic analyzer to capture some data with the new sample positions.

2 Inthe Waveform window, find avalid DDR command cycle (for example, when
CAS=0). The RAS, CAS, WE, and ADDR signals should all be valid on therising
edge of the clock (CK). If necessary, adjust the sample position for each of these

signals so that the data eye is centered on the rising edge of the clock,

Bus/Signal el

Tri....

Ock az)

CMD (TZ)

[Iras (12)

[ cas (z)

(we az)

26

153 ns 155 ns 157 ns 158 ns 161 ns 163 ns
P T T T T S T T S S N S T T S T B

Rising Edge

Data Eye of CAS
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To do this;

a For each signal, note how far it needs to move to be centered under the rising
clock edge.

In the picture above, the center of CAS signal is about 1.3 ns before therising
edge of the clock. Note that since the other command signals are held high, you
would need to find a different command cycle to see how the eyes of those signals
line up with the clock.

b Open the Sampling tab of the analyzer Setup dialog.
¢ Select Thresholds and Sample Positions....
d Change the sample positions.

} 2 3 4 5 1S Sample Position
T

|
T T ] Jsans B[-[+]

3 Capture some more data to ensure that the command signals are centered.

To set sampling positions using DDR3 Eyefinder

The DDR3 Eyefinder isan extension of Keysight's eye finder and eye scan technology. It
hel ps select sample positions for the data signals on the LPDDR2 bus.

The DDR3 Eyefinder application can be used to identify the correct sample position on
the data bus. Thistool is designed to work even when the target is not able to generate
selective read-only or write-only activity on the memory bus. The application is able
selectively examine only the active data portion of read cycles or write cycles on abus
with mixed traffic.

The Command and Address sample positions must be properly selected before utilizing
thistool.

See + "Your First DDR3 Eyefinder Scan” (in the online help)

To set sampling positions manually

If you have the ability to produce read-only and write-only data on the bus of your
device under test (using I TP control or equivalent), you can generate patterns on the bus
and set the sampling positions manually.

Dataisvalid on rising/falling edge of the associated data strobe signals, but the logic
analyzer does not have the ability to latch data using the separate data strobes. Instead,
the analyzer latches data based on the command clock (CK). The data strobes and CK
are not necessarily in phase, thus the sample position for individual data signals must be
adjusted relative to CK.
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2 Setting Up for LPDDR Bus Decode

Keep in mind that read eyes and write eyes occur on the same signals, but at different
times. A mix of read-data and write-data data will confuse eye finder because it will not
be ableto converge on asingle eye. To use eye finder to refine the data sample positions,
bus activity on the data bus must be limited to just reads or just writes.

Setting sample  Once the Command and Address sampl e positions have been set, The next task isto
positionsfor identify the correct sample positions for the Read Data. The read datais synchronous to
Read Data the DQS strobes. In a stable system there is afixed phase offset between the common
clock and the strobes. In addition, thereis a fixed clock delay between the read
commands and the start of each datatransfer. The clock delay is entered into the decoder
setup. The phase offset requires use of the Threshold and Sample Position tool using the
Auto Eye Scan with Sample Position Setup Only application.

1 Set up your device under test to generate known, continuous read-only data patterns
on the memory bus. A pattern that works well is alternating OxFFFFFFFF and
0x00000000.

2 Onthelogic analyzer Threshold and Sample Positions menu deselect the Command
and Address Group signals and select DATA_R, CB_R and DQS_R.

3 Runthe Auto Eye Scan with Sample Position Setup Only application. The databusis
not actively driven between data transfers.

In many systems the signals float around the threshold. This signal level uncertainty
between data transfers prevents the Threshold and Sample Positions tool from
automatically selecting the correct sample position. The picture below provides an
example of the results of an Eye Scan with Sample Position Setup Only and how to
interpret the results to obtain the correct sample position.
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Thresholds and Sample Posi

Legend

| Current Sample Position {tSample)
== Current Threshold (vThresh)

A Suggested Sample Position
4 Suggested Threshald

ns
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Signal Activity Envelof| Display ¥ | | Advancec

2 Signal Activity

82 Channels Selected for |

| Buses/Signals to Run ':5 'F '|4 '|3
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=7 DATA_R | L
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T T T
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= 1 V -
]I DATA_R[O] F . 4
T T T T l T T |
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]I DATA_R[] 3 it 4
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ThstL
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T T T T l T T |
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Threshold and Sample Posi

Threshold: HSTL
wThresh = 0,75 %
tSample = -0.70 ns avg

Threshold: HSTL
wThresh = 0,75 %
tSample = -1.76 ns

Threshold: HSTL
wThresh = 0,75 %
tSample = -1.76 ns

Threshold: HSTL
wThresh = 0,75 ¥
tSample = -1.76 ns

Threshold: HSTL
wThresh = 0,75 %
tSample = -1.76 ns

Threshold: HSTL
wThresh = 0,75 %
tSample = -1.76 ns
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30

Setting Sample
Positions for
Write Data

4 Oncethe read data sampl e positions are selected, find the correct sasmple for the
DQS R signa. Utilize the waveform view of the state acquisition.

Bus/Signal
[ek

=] cKE

E-{ ] CoMMAND

&= | ADDR

&= | Ba
[Jcs#n

[Joas_r

DATA_R

-4887ns -4608ns  -43.189ns -40.3 nz 3T4Hne -3452ns 31630 -2ET4)
PR T e T T T T T L I

O 00 {o oo (o {ofr oo oo otoo

Write

1

T (01 (o1 o1 (o

Thefina group isthe Write Data.

Set up your device under test to generate known, continuous write-only data patterns
on the memory bus. A pattern that works well is alternating OxFFFFFFFF and

0x00000000.
In the Threshold and Sample Positionstool deselect the read data group and select the

DATA_W, DM_W, CB_W and DQS W |abels.

Run the sample position application as with the read data bus and set the sample

position for each bit.

Some system do not utilize the Check Bit (ECC) signals or all of the Data Mask

(DM) signals.

The picture below shows an example of the sample positions for Write Data:
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Thresholds and Sample Positions

Legend
| Current Sample Position {tSample)

== Current Threshold (vThresh)

A Suggested Sample Position

4 Suggested Threshald

Signal Activity Envelope

2 Signal Activity

| Buses|Signals ko Run

[w]_I™ WDQSsT7-0[3]

[w]_I™ WDQST7-0[4]

W] _I~ WDQST7-0[5]

[w]_I™ WDQST7-0[6]

W] _I~ WDQsT7-0[7]
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Threshold and Sample Position

Threshold: HSTL
wThresh = 0,75 %
tSample = -1.49 ns

Threshold: HSTL
wThresh = 0,75 ¥
tSample = -1.16 ns

Threshold: HSTL
wThresh = 0,75 %
tSample = -0,93 ns

Threshold: HSTL
wThresh = 0,75 %
tSample = -0.57 ns

Threshold: HSTL
wThresh = 0,75 %
tSample = -0.67 ns
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Scale| 10.4 ns/div Delay

411
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4 To check that all of the Write Data bits are aligned, configure the target to generate
write-only traffic with an alternating 0/1 bit pattern. If necessary, select a different
eye opening so that each DQ signal is sampled at the same time. In the following
example, the first data bit needs to be adjusted:

Strobe

Data (sample position nesds
to be adjusted)

Data
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for Auto Sample

Position and
Auto Threshold

Setting the
Threshold

Setting Up for LPDDR Bus Decode 2

You do not need to rerun Eye Scan, but you run the logic analyzer after each
adjustment to verify the results.

5 When you are done, check the Listing display to verify that the bit patterns have been
captured correctly.

Remember that the waveform display on the logic analysis system is a state waveform
(timing is aligned to each sample), not the timing waveform you would seeif the logic
analyzer was running in Timing mode.

The threshold settings for signals can have a significant effect on the ability of the logic
analyzer to accurately sample the signals. Targets with asymmetric signal swings or
using avoltage different from the 1.5 Volt standard may need additional modification to
the standard logic analyzer configuration. If you are unable to find sample positions that
support accurate sampling of the signals on the LPDDR2 bus, use the Auto Threshold
and Sample Position Setup application in the Threshold and Sample Positions tool.

Because of the float time on the data bus between transfers, do not depend upon the
thresholds or positions selected by this tool. Manually view each eye diagram and
modify the threshold and position to best select the center of the active portion of each

eye.

In order to run Auto Sample Position Setup and Auto Threshold on the Datasignalsitis
important that the device under test is programmed to generate exclusively Write or
Read traffic of aknown pattern, such as F'sand 0's. Thisis the only way to get usable
datawindowsto set the sampling positions of both the Read and Write Data labels on the
logic analyzer. At these speeds even one half a data strobe bit width of timing
relationship shift between the strobe (clock) and the data bits will eliminate the window.

The Threshold setting for clocks and signals can have a significant effect on the size of
the eyes. At speeds of 800 MT/s or higher even a50 mV change in the threshold can
make all the difference in the eye size as measured at the logic analyzer. The best way to
determine this level isthrough trial and error, or through use of the Auto Threshold
function.
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3
Decoding Self Refresh and Power
Down Events

The LPDDR Decoder supports decoding and displaying the entry to and exit from Self
Refresh and Power Down events. Once datais captured and decoded, you can view the
entry and exit from the following eventsin the Listing window of the L ogic and Protocol
Analyzer GUI.

» Power down
* Deep power down
o Sdlf refresh

To ensure that entry and exit from these events are decoded and displayed in the Listing
view, you need to complete the following steps before capturing data.

» Disableclock qualifiers
e Set the clock threshold
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Decoding Self Refresh and Power Down Events

Disabling Clock Qualifiers

36

The LPDDR Decoder will not be able to decode and display power down and self refresh
eventsif the clock qualifiers are enabled.
1 Accessthe Sampling tab of the Analyzer Setup dialog box by clicking the

H | toolbar button in the Logic and Protocol Analyzer GUI. Ensure that you have
oaded the LPDDR configuration file/setup in the Logic and Protocol Anayzer GUI
before this step.

2 Inthe State Options group box, select Don’'t Carefor al the clock qualifiersto
disable these qudlifiers.

Clock Mode: | Dual Sample -

Pod A2  Pod A1

Activity: I _
Master: X s X ¥ X sz X || H z|ckit
I

Clock qualifiers disabled

3 Click OK.
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Setting the Clock Threshold

The clock threshold should be offset by a negative amount in the range of -60 to -70 mV.

1 Accessthe Buses/'Signalstab of the Analyzer Setup dialog box by clicking the @
toolbar button in the Logic and Protocol Analyzer GUI. Ensure that you have |oadced

the LPDDR configuration file/setup in the Logic and Protocol Analyzer GUI before
this step.

2 Click the Clock Thresholds button displayed under the clock label.

Buses/Signal: | Sampling

Enter buzes and zignals and the channels they corespond to;

Clocks Slot A Pod 8
Widt

Channels
As=igned

Clock Thresholds Threshold: TTL

Bu=/Signal Hame

3 IntheThreshold Settingsfor Clock Channelsdialog box, set the offset of the clock
within the range -60 to -70 mV.

Slot & Pod 1M Clock

Differential | 0OV B |- [+ U
~offset -s6mv B[] [+ U = -66mV

Clock threshold offset by -66 mV

4 Click Done.
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Viewing Power Down Events

Once the above-mentioned steps are performed, the self refresh and power down events
are decoded and displayed. The following screen displays an example of an entry to and
exit from the self refresh event in the Listing window.

t Dissblead
c Di led
c Di led
Digabled
Digabled
t Di led
k Di lad
e Di led
c Di led
Dizabled
Digabled
¢ Di led
t Disabled
e Di led
r Di led
Di
Di
t Di
c Di
c Di
r Di led
Di led
¢ Dizabled
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Enabling/Disabling Decode and Display of Specific Power Down Exit
Events

By default, the LPDDR Decoder decodes and records the specific power down event
from which the DUT exited. This, however, requires extra processing time for
ascertaining the specific exit event on the basis of the last entry event. If you want to
reduce this processing time and do not want to view the specific power down event from
which the DUT exited, then you can disable this feature.

When you disable this feature, the decoder records these power down entries and exits
but does not decode the specific event in case of exits. Instead, it displays a generic exit
label inthe Listing for all such exit events.

The following screen displays a Listing of such events when this specific exit event
decoding feature is disabled. Notice that the exit is labeled as a generic exit from self
refresh or power down conditions instead of a specific event from which the exit was
made.

el 1 el | i
|| o

ol el
w

[ ol ol ol

R

=
=
]
=
=

el ol o o S S T
w

0 W o ot L

[
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To enable/disable the display of specific exit events

1 Inthe Overview display, click the Properties button on the LPDDR Bus Decoder
tool then select System Configuration.

Frohas hadules Tonis \Windows
o rooRs ol cor /L PooR Bus MWoseg |
Frobe Connect.. | LD DR Module |, pa/  Decoderd } .
s || Propesie: ==l ]| ¥ |[Froperties = [e] Show
D= 0= \ (s /| ]
Ay Bl wiaverorma |
\ - ‘
D

The LPDDR System Configuration dialog box is displayed.

LPDDR System Configuration

Chip Selects Memory Configuration

[V|Chip Select 0 [ckgp | Memary Type |LPODR3 -
IChip Select 1 |ckED | Memory Width (32 v

Chip Select 2 | CKED ¥ Row Bits 115 = |

Chip Select 3 | CKED "

Chip Select 4 | CKED v Coummi s [12 'I
ChipSelectS |CKED ~ Total Read Latency 4.0

Chip Select & | CKED - Total Write Latency 2.0 =

Chip Select 7 F iy e =

Chip Select 8 | cKED -

Chip Select 9 -:KEEI v Q= I0gh [2 v|

Chip Select 10 |CkED = []DM Enable

Chip Salect 11 ICF’.EEI v [V Decode specific exit powerdown conditions. (Requires
Chip Select 12 -:FE::I_ = extra processing time).

Chip Select 13 |ckep = Physical Address Construction

Chip Select 14 | CkED - @ I Bl I Row Address I Column Address I
Chip Select 15 [cken = O | Row address | Ba | Column Address |

) User supplied .NET assembly
Ci\Program Fies)Agilent Technolo Browse..

Physical Address Summary
3938373635343332 3130292827262524 2322212019181716 1514131211109 8 765 43 21 0

i | [ [ (pminin] (SUSuimieimel s [ (] [OQ1T 1000 o

Lok | [ come | [ hep |
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2 By default, the feature to decode specific exit power down eventsis enabled. To
disableit, deselect the Decode specific power down conditions checkbox.

3 Click OK.

B4623 LPDDR Bus Decoder User Guide 41



3 Decoding Self Refresh and Power Down Events

42 B4623 L PDDR Bus Decoder User Guide



Totrigger on an
address
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User Guide

4
Capturing Data

To capture any data, the logic analyzer must run a measurement then end the
measurement (either manually or by detecting atrigger).

Normally, the trigger will be an address detected on the bus.

1 Setthelogic analyzer to trigger when the address is encountered. You may need to
convert (see page 44) aphysical address to the row and column addresses which will
appear on the bus.

2 "Run" (in the online help) the logic analyzer.
3 Runthe device under test.

The logic analyzer will trigger when address is found on the bus.
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4 Capturing Data

To convert to and from physical addresses

To open the
Address
Conversion Tool
dialog

Toconvert a
row/column
addresstoa
physical address

Toconvert a
physical address
to arow/column

address

Address
Summary

Use the Address Conversion Tool dialog to convert aphysical (linear) addressinto an
equivalent bank address. You can also use the tool to convert a bank/row/column address
into a physical address. Before you use this tool, you must configure the decoder (see

page 19).

The dialog contains three representations of the address:

» BusAddress

» Physical Address (hexadecimal)

» Physical Address (graphical summary showing each bit)

You can edit any of these representations. As you make changes, the other
representations are calculated and displayed immediately.

¢ From the main menu bar, select Tools>DDR Bus Decoder >Address Conversion
Tool, or

* Inthe Overview display, click the button on the DDR Bus Decoder tool and select
Address Conversion Tool.

Enter the row address, column address, and bank address. These values will be
constrained by the memory bus options you set in the System Configuration dialog. The
physical address will be updated continuously to reflect the values you enter.

Enter the physical address. The other values will be updated continuously as you enter
the address.

The address summary is a picture that shows how the physical addressis constructed,
based on user inputs for Memory Width, Row Bits, Column Bits, and Bank Address.
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5
Under standing the Listing

The DDR data busis displayed as raw hexadecimal data. The decoder does not inverse
assembl e the data payl oad.

For an explanation of the columnsin the listing, see:
“Buses and Signals Captured by the Logic Analyzer" on page 46
“Buses Generated by the Decoder" on page 52
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Buses and Signals Captured by the Logic Analyzer

Required input  The following buses must be present in the input data to connect with the Keysight
buses LPDDR/LPDDR2/LPDDR3 Decoder, DDR2/3 EyeFinder and DDR2/3 External
Applications. They are automatically provided by the default configuration files. If you
create your own configuration file (see page 18), be sure to define all of the required

buses.
Bus Name Description
ADDR Address signals. 14 bitswide. (LPDDR1 only)
ROWADDR Address signals used during an activate command. Typically these are
called the Row Address signals. ROWADDR istypicaly used by the
LPDDR decoder and by the DDR Trigger application. It isalso used by a
variety of toolsto read the size of the ROWADDR to determine the number
of Row bitsvalid during an active.
COLADDR Address signals used during a read/write command. Typically these are

called the Column Address signals. COLADDR istypically used by the
LPDDR decoder and by the DDR Trigger application. It isalso used by a
variety of toolsto read the size of the COLADDR to determine the number
of Column bitsvalid during aread or write.

CKO Clock signal used by LPDDR/LPDDR2/LPDDR3. Thisisthe signa that
was used to clock the analyzer. This signal must be asingle hit.

CKE Clock enable bits. 1 or more bits wide (depending on how many clock
enable signals are used by your memory system). The decoder will decode
alogic analyzer state only if the appropriate CKE bit is 1.

Cs# Chip select bits, 1 or more bits wide (depending on how many chip select
signals are used by your memory system). The decoder will decode alogic
analyzer state only if the appropriate CS# bit is 0.

BA Bank address bits, 1 to 4 bits wide (depending on how many bank address
signals are used by your memory system).
RASH RAS bit, 1 bit row address. (LPDDR1 only)

RASH# bit isaso defined in the STAT bus. Both RASH and STAT need to be
properly defined.

CASH CAS hit, 1 bit column address. (LPDDRL1 only)
CASH bit isalso defined in the STAT bus. Both CAS# and STAT need to be
properly defined.

WE# WE bit, 1 bit write enable. (LPDDR1 only)
WE# bit is also defined in the STAT bus. Both WE# and STAT need to be
properly defined.
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Bus Name Description

COMMAND For LPDDR1, COMMAND is a3 bit wide bus used by avariety of the
toolsto simplify control operations. COMMAND contains the 3 bits
RASH#, CASH#, WE# in the following order:
¢ COMMANDI2] = RASH
+ COMMANDJ1] = CAS#
¢ COMMANDI[0] = WE#
For LPDDR2and LPDDR3, COMMAND is a4-bit wide bus that encodes
al of the LPDDR2 commands.
For details on the symbolic names used for the COMMAND bus, see:
¢ “LPDDR2 Command Symbols" on page 49
¢ “LPDDR1 Command Symbols" on page 49
¢ “To find commands of a certain type in the listing" on page 50

DATA_R, Read and write data payloads. 8, 16, or 32 bitswide.

DATA_ W

STAT LPDDR command and control signals.
For LPDDR1, the STAT busis 18 bits wide.
For LPDDR2 and LPDDRS, the STAT busis 21 bits wide.
Thedecoder obtainsall command and control information from the
STAT busplusthe CKE and CS# signals. For convenience, some
configuration files also display the signals with their own names.

STAT Busfor
LPDDR1 |STAT bus Signal name

STAT [0] RAS#

STAT [1] CASH

STAT [2] WE#

STAT [3] ADDR[(]

STAT [4] ADDRJ[1]

STAT [5] ADDR[2]

STAT [6] ADDR[3]

STAT [7] ADDR[4]

STAT [§] ADDR[5]

STAT [9] ADDR[6]

STAT [10] ADDRJ[7]

STAT [11] ADDR][8]

STAT [12] ADDR[9]

STAT [13] ADDR[10]

STAT [14] ADDR[11]
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STAT bus Signal name
STAT [15] ADDR[12]
STAT [16] ADDR[13]
STAT [17] CKO
STAT Busfor

LPDDR2 |STAT bus Signal name
STAT [0] CA9 0_R[0]
STAT [1] CA9 0_R[1]
STAT [2] CA9 0 _R[2]
STAT [3] CA9 0 R[3]
STAT [4] CA9 0_R[4]
STAT [5] CA9 0 R[5]
STAT [6] CA9 0_R[6]
STAT [7] CA9 0 R[7]
STAT [8] CA9 0 _RI[8]
STAT [9] CA9 0 R[9]
STAT [10] CA9 0 _F[0]
STAT [11] CA9 0 F[1]
STAT [12] CA9 0_F[2]
STAT [13] CA9 0 _F[3]
STAT [14] CA9 0 _F[4]
STAT [15] CA9 0 _F[5]
STAT [16] CA9 0_F[6]
STAT [17] CA9 0 F[7]
STAT [18] CA9 0_F[8]
STAT [19] CA9_0_F[9]
STAT [20] CKO

Optional input  There may be additional buses in Keysight-supplied configuration files. These are not
busesand required by the decoder but are helpful to the user.
signals
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Bus Name Description

DM_W Data Mask. If this bus exists and Data Mask Enable is enabled in the
System Configuration diaog, the decoder will apply the DM_W to
DATA_W data before displaying the datain the 'DDR Bus Decode'
column. The number of bitsin the bus must match the number of bytesin
the DATA_W bus. The least significant bit of DM_W, if set, will mask the
least significant byte of DATA_W.

The bit ordering for the DM signals follows the convention used by
JEDEC, where bit 0 is the |east-significant bit.

Other input  These signal names are entirely optional. They are used by the DDR3 EyeFinder if they
busesand exist. The DDR3 EyeFinder will locate the eyes on the following signals:

signals
Bus Name Description
DQS R Data Strobes for Read
DQS W Data Strobes for Write

LPDDR2 Command Symbols
Command bus symbols for LPDDR2:

T CAS_D_R ~ Close
W CAY_0_F
(=B CChhARD
8 MOP 111X Binary
8 Read 101X Binary Load...
5 Write 100X Binary
5 Activate 0133 Binary
S Precharge 1101 Binary
5 Refresh 0011 Binary
§ Refresh bank 0010 Binary Delete Al
& BST 1100 Binary
5
5
5

Help

Mode Register'Write 0000 Binary
Mode Register Read 0001 Binary
Readtyrite 10:%  Binary

[ ROWANDOR g

LPDDR1 Command Symbols

The Command bus for LPDDR1 consists of the signals RAS#, CASH, and WE#.
With the Command bus, the following symbols are defined:
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Command bit
Symbol Description [2]RASH [1]CASH [0] WE#
NOP 1 1 1
Activate 0 1 1
Read 1 0 1
Write 1 0 0
Read/Write 1 0 X
Burst Terminate 1 1 0
Precharge 0 1 0
Self Refresh 0 0 1
Mode Register Supersedesuser |0 0 0
Set preferences. See
“To configure the
decoder" on
page 19.
To find commands of a certain typein thelisting
1 Open the Find dialog.
2 For the bus/signa name, choose Command.
3 Check that the numeric baseis set to Symboal.
4 Select the command you wish to find.
Find (x)

Find 1 E] occurrence searching |F0rward v|from |Display Center

(¥])[Bus/signal | [_commanp | ¥ | [albits v [= ] [write ) (Eym ¥
When |Present w
[Store Favorite 8] [Recall Favorite 8] [ Clear ] [ Options... ] [ Find ] [ Close ] [ Help

For LPDDR2/LPDDR3, use"CS# = Low" and "CKO = High" in the search.

B4623 LPDDR Bus Decoder User Guide



Understanding theListing 5

Find X
Find 1 E] occurrence searching |F0rward .V;| from |Display Center V|
(¥]|Busisignal | [_commanp | ¥ | [albits |v]||= || [write J(Eem_¥] [and v

E] Bus{Signal + cs# ¥ | Low .V; |,qnd .V;|
E] Bus/Signal [ KD ¥ ] High Iv;

When |Present Iv;

[Store Favorite 8] [Recall Favorite 8] [ Clear ] [ Options... ] [ Find ] [ Close ] [ Help
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Buses Generated by the Decoder

52

Physical
Address

DDR Bus
Decode

Decoded
commands

The decoder generates the following columns, which are displayed in thelisting in
addition to the input buses.

When valid read or write datais present on a DDR cycle, the decoder will display the
full physical addressin this column. This addressis constructed from the row, column,
and bank address, based on the memory characteristics which were entered in the System
Configuration (see page 19) diaog.

Theinitial physical address of a burst is shown in two places: on the main row of the
Read or Write command and on the row of the first read or write. Repeating the value
next to the command allows the value to appear in the Waveform display.

Sample Number PhysicalAddress Cycle Type

Idle
Command
-

This column contains decoded data from the memory bus. Some of the things which can
be displayed in this column include:

Decoded commands may cover several rows (amain row and several subrows which
appear as part of one state).

In the example below, note that the subrows for the write (17466.1-17466.11) show data
from the data cycles that are associated with the write (samples 17476 and following).
Note also that these samples are marked as "Data Write" in the Cycle Type column.
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" Deselect"

Cycle Type

Other buses

See Also

Understanding theListing 5

Sample Mumber FPhysical Address DDR Bus Decode

00 Z0o0 Wre

An error message is displayed when the decoder can not decode the state. Examples
include:

» "Please enable one or more chip selects'
* "More than one active chip select"
» "Required Buses/Signals are not present”

The message "Deselect” is not an error. It ssimply indicates states where there is nothing
to decode and the chip selects are not being used (that is, they are deselected). Idle states
are acommon example of this.

This message appears only on the rising edge of the clock. The falling edge is left blank,
because no valid command is possible on those states.

The decoder generates a cycle type column which shows summary information about
each state. See “Cycle Type" on page 54 for an explanation.

The following buses and signals are generated by the decoder for its own use. They are
generally not displayed as columns in the listing, but they are visible in some dia ogs.

« TAG

e “Buses and Signals Captured by the Logic Analyzer" on page 46
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Cycle Type

CycleType Thedecoder generates data which identifies the type of memory operation for each state
columns inthelisting. This generated data appears in the listing as the Cycle Type column.

Cycle Type does not appear in the Bug/Signal Setup dialog because it contains
information generated by the decoder, rather than information captured by the logic
analyzer.

Predefined cycle  Each cycle type value is a 32-bit integer. To avoid any need to interpret these values
typesymbols yourself, the configuration file defines symbols for each cycle type, such asidle, data
read, or command.

The symbols are:

Bits Meaning

0-3 Command code 0 ==> Mode, 1 ==> Auto, 2 ==> Prechar
ge etc
4 Command 1 ==> command, 0 ==> not command
5 Read 1 ==> read, 0 ==> not read (i.e. write)
6 Data 1 ==> data, 0 ==> not data
7 Subrow 1 ==> subrow 0 ==> not subrow (ie. mainr
ow)
8 Clock disabled 1 ==> clock disabled 0 ==> clock enabled
9 Decode Error 1 ==> decode error 0 ==> not decode error
Binary Hex Don't Care
Symbol Encoding (LS bits) Value Mask
Decode Error XXXX XX1IX XXXX XXXX 200 FFFF FDFF
Clock Disabled XXXX XX01 XXXX XXXX 100 FFFF FCOF
Command & Data xxxxX xx00 01x1l xXxXXX 50 FFFF FC2F
Data xxxx xx00 01xxX XXXX 40 FFFF FC3F
Read data xxXxx Xx00 011x XXXX 60 FFFF FC1F
Write data xxxx xx00 010x xXxXX 40 FFFF FC1F
Idle xxxX XX00 00x0 XXXX 00 FFFF FC2F
Command xxxx xx00 0xx1l XXXX 10 FFFF FCo6F
Mode Set Command xxxx xxX00 0xx1l 0000 10 FFFF FC60
Refresh Command xxxx xx00 0xx1 0001 11 FFFF FC60
Precharge Command xxxx xx00 O0xx1l 0010 12 FFFF FC60
Activate Command xxxx xx00 O0xx1l 0011 13 FFFF FC60
Write Command xxxx xx00 O0xx1 0100 14 FFFF FC60
Read Command xxxX XxxX00 O0xx1 0101 15 FFFF FC60
BST Truncate xxxx xx00 Oxx1l 0110 16 FFFF FC60
NOP xxxx xx00 Oxx1 0110 17 FFFF FC60
* XXxXX XX00 1xXXX XXXX 80 FFFF FC7F
* R/W Data XXXX XxX00 11xXX XXXX Co FFFF FC3F
* R/W Read Data XxxX xx00 111x XXXX EO FFFF FCL1F
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symbolsis
important

Using Cycle
Typetofilter the
display

Using Cycle
Typetofind
data of acertain
type
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xxxx xx00 110x xXxXXX (6]0] FFFF FC1F

Here are definitions of some of the more general cycle types:

Cycle Type

Meaning

Read Data

Clock isrising or falling and the data bus
contains valid read data.

Write Data

Clock isrising or falling and the data bus
contains valid write data.

Command

Clock isrising and avalid command
(possibly Nop) is on the bus.

Idle

Clock isrising or falling and the data bus
does not contain valid read/write data.

Subrows (also called subcycles) are generated
by the decoder to show the data associated
with a command. Each subrow is assigned a
decimal sample number (such as"1234.5").

Decode Error

The decoder encountered an error while
decoding the bus. The DDR Bus Decode
column contains information about the cause
of the error.

Thefirst cycle typein thislist which matches the value on the Cycle Type busis the one

which will be displayed.

You can set up afilter to hide states where Cycle Typeis"ldl€" or some other value you
do not wish to see in the listing. To change the filter settings, see Chapter 6, “Filtering or

Colorizing the Display,” starting on page 57.
1 Open the Find dialog.

Wiews Setup Tools

[

2 Choose Cycle Type bus.
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Find 3
Find 1 E] occurrence searching |F0rward v|ﬁom |Display Center Iv;|

(¥]|Bus/signal ~| | CydeType[ ¢ ][= || [vrite Bata J(5ym_¥)
When |Present ,V;

[Store Favorite 8] [Recall Favorite 8] [ Clear ] [ Options... ] [ Find ] [ Close ] [ Help

3 Set the numeric base to Symbol.
4 Select the cycle type you wish to find.
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6
Filtering or Colorizing the Display

Thefilter tool letsyou show or suppress states, based on criteria such asthe cycletype or
chip select. You can also display each type of statein adifferent color.

Thefilter settings do not affect whether data is stored by the logic analyzer; they only
affect whether that data is displayed or not. You can examine the same data with
different settings, for different analysis requirements.

Filtering allows faster analysisin two ways. First, you can filter unneeded information
out of the display. For example, suppressing idle states will show only statesin which a
transaction was compl eted.

Second, you can isolate particular operations by suppressing all other operations. For
example, you can show just write commands, without the associated data.

To prevent certain datafrom being stored, use the logic analyzer's " storage qualification™
(in the online help) feature.

» "Thefilter/colorize tool" (in the online help)
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Decode Error

" Slow or
Missing Clock"
error

"Add In does
not unattach
from all labels!”
error
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y
Troubleshooting the Decoder

If you encounter difficulties while making measurements, use this help topic to guide
you through some possible solutions. Each heading lists a problem you may encounter,
along with some possible solutions.

When you obtain incorrect decoded results, it may be unclear whether the problemisin
the connections, in your device under test, or in the decoder settings. If you follow the
suggestions in this section to ensure that you are using the decoder correctly, you can
proceed with confidence in debugging your device under test.

If you dtill have difficulty using the analyzer after trying these suggestions, please
contact your Keysight Technol ogies representative.

When you are working with the analyzer, be sure to power down both the
analyzer and the device under test before disconnecting or connecting cables or
probes. Otherwise, you may damage circuitry in the analyzer or device under
test.

In the Cycle Type column, this indicates that decoding failed for some reason. See the
DDR Bus Decode column for a description of the error.

» Check that you have loaded the correct configuration file for the probe you are using.
Signals are mapped differently, depending on which configuration file is |oaded.

» Thiserror message might occur if the logic analyzer cards are not firmly seated in the
logic analysis system frame. Ensure that the cards are firmly seated.

» Thiserror might occur if the device under test is not running properly. Ensure that the
device under test is on and operating properly.

» |f the error message persists, check that the logic analyzer pods are connected to the
proper connectors.

This message can occur when you have loaded an .ala configuration file which was saved using a
previous version of the decoder. To update the file to work with a new version of the decoder, see
“To load a configuration file from a previous version of the decoder" on page 19 .
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Slow
performance

I ntermittent
dataerrors

No activity on
activity
indicators

No tracelist
display
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If, just after capturing atrace, the logic analysis system "hangs up" and the following
status message is displayed at the bottom of the screen, the decoder is busy decoding the
captured data.

Skakus, .. ||Pr0cessing [Listing-1] ... v |

If the "Processing" message doesn't go away after aminute or two, it is possible that the
decoder is searching through an enormous number of idle states in between
"meaningful” states.

» Usethe Cancel button to stop the decoder.

Listing ‘Window Help
@ |~
12 [ 2 = [

This problem is usually caused by poor connections, incorrect signal levels, or marginal

timing.

* Remove and re-seat all cables and probes, ensuring that there are no bent pins or
poor probe connections.

» Adjust the threshold level of the data pod to match the logic levelsin the system
under test.

» Usean oscilloscope to check the signal integrity of the datalines.

e Clock signalsfor the state analyzer must meet particular pul se shape and timing
requirements. Datainputs for the analyzer must meet pul se shape and setup and hold
time requirements.

» Check the sampling positions (see page 22).

See also Capacitive loading (see page 61) for information on other sources of intermittent
data errors.

» Check for loose cables.
» Check for bent or damaged pins.

If thereisno trace list display, it may be that your trigger specification is not correct for
the data you want to capture, or that the trace memory isonly partially filled.

» Check your trigger sequence to ensure that it will capture the events of interest.

» Try stopping the analyzer; if the trace list is partially filled, this should display the
contents of trace memory.

B4623 LPDDR Bus Decoder User Guide



Troubleshooting the Decoder 7/

Analyzer won't  If logic analyzer power is cycled when the logic analyzer is connected to a device under
power up test that remains powered up, the logic analyzer may not be able to power up. Somelogic
analyzers are inhibited from powering up when they are connected to a device under test

that is already powered up.

* Remove power from the device under test, then disconnect all logic analyzer cabling.
Thiswill allow thelogic analyzer to power up. Reconnect logic analyzer cabling after
power up.

Erratictrace + Do afull reset of the device under test before beginning the measurement.

measurements ,  pngyre that your device under test meets the timing requirements of the applicable

JEDEC bus standard.

» See Capacitive loading (see page 61). If the device under test design has extremely
close timing margins, loading from probes may cause incorrect functioning and give
erratic trace results.

» Ensurethat you have sufficient cooling for the device under test while the probes are
installed.

Capacitive  Excessive capacitive loading can degrade signals, resulting in incorrect capture, or
loading  system lockup in the microprocessor. All probes add additional capacitive loading, as
can custom probe fixtures you design for your application.

Careful layout of your device under test can minimize loading problems and result in
better margins for your design. Thisis especially important for systems that are running
at frequencies greater than 50 MHz.

Remove as many pin protectors, extenders, and adapters as possible.

No decodingor  This problem may be due to incorrect synchronization, modified configuration, incorrect
incorrect  connections, or a hardware problem in the device under test. A locked status line can
decoding causeincorrect or incomplete decoding.

» Ensurethat each logic analyzer pod is connected to the correct connector.
There is not always a one-to-one correspondence between analyzer pod numbers and

connector numbers. Probes must supply address, data, and status information to the
analyzer in a predefined order.

e Check the activity indicators for status lines locked in ahigh or low state.

» Check that the signals on the device under test are routed to the connector according
to the manual for your probe.

» Verify that the required input buses have not been modified from their default values.
These buses must remain as they are configured by the configuration file. Do not
change the names of these Iabels or the bit assignments within the labels. Some
analysis probes also require other data labels.

» Veify that storage qualification has not excluded storage of all the needed states.
* Verify that you have correctly configured the sampling positions.

Decoder will not
load or run

Ensure that you have the correct software loaded on your analyzer.
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» Configuration files for the state analyzer contain a pointer to the name of the
corresponding inverse assembler or decoder. If you delete the decoder or renameit,
the configuration process will fail to load the decoder.
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A
Customizing Physical Address
Construction

Whento DDR memory systems use rank, bank address, row address and column address to
Customizethe construct aphysica memory address. The algorithm for converting BA, RA and CA to
Physical physical addressisimplementation dependent. If your system constructs addresses using
Address an order other than {BA,RA,CA}, you neet to provide an algorithm to trand ate the bits
Construction  which the logic analyzer capturesinto the BA, RA, and CA values. Thisagorithmisin
Algorithm  theform of a.NET assembly .dll.

Tocreatea 1 CreateaMicrosoft Visual Studio 2008 .NET assembly:

alg‘;‘:ﬁm Use the class "DDRtoPhysical”, which implements the methods described below.
The assembly name and the namespace are user defined but must be identical.

8 VBClassLibrary - Microsoft Visual Studio

File Edit Miew WVaAssist® Project  Build Debug Data  Tools  Test  Apalyze  Window  Help
RNERA A" - ] Ea P Release - Ay CPU - | [# The MET assembly
Salution Explarer - Solution YEClassLib... = & X Class1,vb -~ ¥BClassLibrary  Start Page | Source Control Explorer Chject Browser

= & F A
j Solution "WBClassLibrary' {1 project) Application
= _‘ﬂ ¥BClassLibrary
=d| My Project Compile
18] Classt.vb

Rook namespace:

Assembly name:

Debug ki L. o T TR N
|VEClassLibrary | |vBClassLibrary
Ref
Srerentes Application bype:
Resources ;CIass Library 8
Startup object:

Services e .

2 Select the "User supplied .NET assembly” button in the System Configuration dialog
and specify the location of the .dll file you created. The default location is

C:\Program Files\Keysight Technologies\Logic Analyzer\
DDRtoPhysical.dll

If the user has selected "User supplied .NET assembly" and the specified .dll does not
exist; the user will get the following error message when he closes the System
Configuration dialog.

The .NET assembly could not be found or is incorrect.
Physical Addresses will not be displayed
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Methodsin the
.NET assembly

The

AddressTrandat

ionlnit ()
method

The

PhysicalAddress

64

() method

bool AddressTranslationInit (CString strToolName, _ intlé & nNumberOfBit
s)

Each DDR decoder on the LA workspace will call this method when it isinitialized with
aconfiguration file, or when the "OK" button is pressed in the " System Configuration”
dialog.

Note: This means that the method may be called multiple times with the same
ToolName. The method must tolerate this without an error return.

The .dIl will use this method as an opportunity to display a GUI for the user to set
assorted configuration parameters that will be used in the Physical Address method such
as number of row bits, number of column bits and number of bank address hits etc.

str ToolName = Unicode string, The name of the DDR Bus decode tool. Sinceit is
possible for the user to have multiple memory systems, each with it's own DDR bus
decode tool, it is necessary to tell the AddressTranglationinit () method and the

Physical Address() method which instance of the DDR bus decoder is making the
request; e.g. In the following example there are two instances of the bus decoder. Oneis
called 'DDR Bus Decoder-1' and oneis called 'DDR Bus Decoder-2'. Note: it isthe
responsibility of the .dll to maintain a data structure of each call to
AddressTrandationlnit (); i.e. for each strToolName.

nNumber OfBits = Return value: number of bits of physical address to be displayed by
the decoder.

If the call to the method throws an exception (method does not exist, parameter list is
wrong etc.) the decoder will display the following error message and will display all
subsequent physical address as <blank>.

Unable to invoke member AddressTranslationInit ().
Physical Addresses will not be displayed

If the call to the method succeeds but the method returns false, the decoder will display
the following error message and will display all subsequent physical address as <blank>.

DDRtoPhysical: :AddressTranslationInit () returned false.
Physical Addresses will not be displayed

The decoder proceeds with decode, displaying all Physical Addresses as <blank>. Inthis
case, the decoder will never call the Physical Address() method. Note: we display
<blank> rather than "unknown" because the Physical Address label isanumeric label,
not a string label.

bool PhysicalAddress ( CString strToolName,
___intle RankAdd,
__intleé BankAddr,
___intlé RowAddr,
__intleé ColAddr,
__int64 & PhysicalAddress)
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The
BusAddress()
method

Customizing Physical Address Construction A

If the user has selected "User supplied .NET assembly"”, the DDR tool will call this
method each time it heeds to compute a physical address.

str ToolName = The tool name as described above in the Init() method. The
Physical Address() method may choose to ignore this parameter, or it may useit to apply
aunique algorithm based on the tool name and its associated AddressTrandationinit ().

RankAddr = Rank address

BankAddr = Bank address bits

RowAddr = Address bus for applicable activate command
ColAddr = Address bus for applicable R/W command
Physical Address = return value

If the call to the method throws an exception (method does not exist, parameter list is
wrong etc.) the decoder will display the following error message and will display all
subsequent physical address as <blank>.

Unable to Invoke member PhysicalAddress() .
Physical Addresses will not be displayed

If the call to the method succeeds but the method returns false, the decoder will display
the following error message and will display all subsequent physical address as <blank>.

DDRtoPhysical: :PhysicalAddress () returned false.
Physical Addresses will not be displayed

bool BusAddress ( CString strToolName,
__intleé &RankAdd,
__intle &BankAddr,
__intlé &RowAddr,
__intleé &ColAddr,
__int64 PhysicalAddress)

Thisis an optional method. If it exists and if the user has selected "User supplied .NET
assembly", the method will be used by the Address Conversion tool to convert physical
addresses to bus addresses.

strToolName = Thetool name as described abovein the Init() method. The BusAddress()
method may choose to ignore this parameter, or it may useit to apply aunique algorithm
based on the tool name and its associated AddressTranslationlnit ().

RankAddr = Return Value

BankAddr = Return Value

RowAddr = Return Value

ColAddr = Return Value

Physical Address = Physical address to be converted to Rank, Bank, Row, Column
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The
NameChanged()
method

Sample
DDRtoPhysical
class
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If the call to the method throws an exception (method does not exist, parameter list is
wrong etc.) the decoder will display the following error message and al controlsin the
Address Conversion dialog will be disabled.

Unable to Invoke member BusAddress().
Address Conversion dialog disabled

If the call to the method succeeds but the method returns false, the decoder will display
the following error message.

DDRtoPhysical: :BusAddress () returned false.
Address Conversion dialog disabled

bool NameChanged ( CString strOldToolName, CString strNewToolName)

This method will be called whenever the user changes the name of the bus decoder in the
overview. The method is also called when loading a config file. In this case, the
OldToolName and the NewToolName are identical.

If the call to the method throws an exception (method does not exist, parameter list is
wrong etc.) the decoder will display the following error message and will display all
subseguent physical address as <blank>.

Unable to Invoke member NameChanged() .
Physical Addresses will not be displayed

If the call to the method succeeds but the method returns false, the decoder will display
the following error message and will display all subsequent physical address as <blank>.

DDRtoPhysical: :NameChanged () returned false.
Physical Addresses will not be displayed

Public Class DDRtoPhysical

Public Function AddressTranslationInit (ByVal strToolNameAsString,
ByRef nNumberOfBitsAsIntlé6) AsBoolean

MsgBox ("In AddressTranslationInit. ToolName = " & strToolName)
nNumberOfBits = 48
Return True
End Function
Public Function PhysicalAddress (ByVal strToolNameAsString, _
ByVal nRankAddrAsIntlé6, ByVal nBankAddrAsIntlé,
ByVal nRowAddrAsIntlé, ByVal nColAddrAsIntlé,
ByRef nAddressAsInt64) AsBoolean
nAddress = nRankAddr + nBankAddr + nRowAddr + nColAddr

Return True

End Function
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Public Function BusAddress (ByVal strToolNameAsString,
ByRef nRankAddrAsIntlé6, ByRef nBankAddrAsIntle,
ByRef nRowAddrAsIntlé6, ByRef nColAddrAsIntle,
ByVal nAddressAsInt64) AsBoolean

nRankAddr = nAddress + 1
nBankAddr = nAddress + 2
nRowAddr = nAddress + 3

nColAddr nAddress + 4

Return True
End Function
Public Function NameChanged (ByVal strToolOldNameAsString,
ByVal strToolNewNameAsString) AsBoolean

MsgBox ("In NameChanged: Old name = " & strToolOldName & _
" New name = " & strToolNewName)

Return True

End Function

End Class
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trigger, LPDDR, 43
clock qualifiers, 35 trigger, unwanted, 59
COLADDR][(], 21 troubleshooting, 59
color, decoder listing, 57
configuration file, loading, 17 U
configuration file, loading from previous
version, 19 Understanding the Decoded Listing, 45
Cycle Type, 54
W
D
W2637A LPDDR x16 BGA probe, 7
Deselect, 52 W2638A LPDDR x32 BGA probe, 7
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errors, 59
F
filtering the LPDDR display, 57
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