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DDR Setup Assistant—At a Glance

The DDR Setup Assistant is a wizard-like application that helps you set up
your logic analyzer properly for DDR/LPDDR data capture and analysis.
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Once you have completed the set up steps using the DDR Setup Assistant,
the Agilent Logic and Protocol Analyzer application will have the
appropriate Probes, Modules, Tools, and Windows set up, similar to those
shown in the example Overview tab below.
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Typically, the resulting Overview tab will contain:

e DDR3 Eyefinder — used to set up the appropriate sample positions for
capturing DDR data.

¢ General purpose probe tool — shows how to connect the probe to logic
analyzer pods.

e Four-card logic analyzer module (16962A or 16960A) or U4154A Logic
Analyzer module.
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e DDR Bus Decoder — decodes the captured data.
* Listing window — to display decoded data.
¢ Optional Waveform window — to display state or timing waveforms.

It is best to add Waveform windows immediately after the logic analyzer
module because, when displaying large amounts of waveform data,
decoding can slow down the waveform display.

See ¢ "In This Guide" on page 5
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In This Guide

For an overview and list of features, see: "DDR Setup Assistant—At a
Glance" on page 3

First, this guide describes the options for probing DDR devices and the
logic analysis system hardware and software required before you can use
the DDR Setup Assistant.

e Chapter 1, “Options for Probing DDR Devices,” starting on page 11

e Chapter 2, “Before Using the DDR Setup Assistant,” starting on page 27
Next, this guide provides more in-depth information about the steps taken
when using the DDR Setup Assistant:

e "Step - Specify Input Parameters" on page 35

e "Step - Verify Software Installation" on page 36

e "Step - Load Configuration File" on page 37

e "Step - Do Hardware Setup" on page 40

e "Step - Set Initial Thresholds" on page 42

e "Step - Set Sample Positions of Clk/CS Signals (only applicable to
U4154A Logic Analyzer)" on page 43

e "Step - Set Sample Positions of Command/Addr Signals (only applicable
to U4154A Logic Analyzer)" on page 45

* "Step - Set Sample Positions of Ctrl/Addr Signals (not applicable to
U4154A Logic Analyzer)" on page 47

e "Step - Find Latency Values" on page 49

e "Step - Set Sample Positions of Data-related Signals (not applicable to
U4154A logic analyzer)" on page 60

e "Step - Set Sample Positions of Data Read/Write (only applicable to
U4154A Logic Analyzer)" on page 61

e "Step - Save Setup" on page 65

e "Setup Complete" on page 66

Then, there is more in-depth information on using the logic analyzer's
automated Thresholds and Sample Positions set up (also known as normal

logic analyzer eye finder), using DDR3 Eyefinder, and validating DDR
setups once you have completed the sampling position set up.

e Chapter 4, “Setting Up Thresholds and Sample Positions on DDR
Address/Control Signals,” starting on page 67

e Chapter 5, “Using DDR3 Eyefinder,” starting on page 75

e Chapter 6, “Using Eyescan (for U4154A Logic Analyzer Module),”
starting on page 105

e Chapter 7, “Validating the DDR Setup,” starting on page 107
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See Also

Finally, this guide introduces you to the other tools used for capturing and

analyzing data from DDR systems and provides pointers to additional
documentation.

¢ Chapter 8, “Capturing Data (Triggering),” starting on page 109
e Chapter 9, “Decoding Captured Data,” starting on page 113

For a printable version of this online help, see: ~ "DDR Setup Assistant
Online Help".

e DDR probe manuals.
e DDR Bus Decoder Online Help
e DDR Compliance Tool online help.

DDR Setup Assistant Online Help



Contents

DDR Setup Assistant—At a Glance 3
In This Guide 5

1 Options for Probing DDR Devices

DDR3 DIMM Interposers 12
FS2352 1867 DDR3 DIMM Probe from FuturePlus 13
Nexus DDR3 DIMM Interposer 13
N4835A (FS2351) DDR3 DIMM Interposer (Discontinued) 14
N4821B (FS2350) DDR3 DIMM Interposer (Discontinued) 15

DDR3 SODIMM Interposers 16
FS2354 DDR3 SODIMM Interposer 16
Nexus DDR3 SODIMM Interposer 17

DDR3 BGA Probes 18
W3633A DDR3 BGA x8 Probe 18
W3631A DDR3 BGA x16 Probe 19

DDR3 Midbus Probes 20
N4834A DDR3 Midbus Probe (Discontinued) 20

DDR2 BGA Probes 21
W2633A/B, W2634A DDR2 BGA x8 Probe 21
W2631A/B, W2632A DDR2 BGA x16 Probe 22

LPDDR BGA Probes 23
W2638A LPDDR BGA x32 Probe 23
W2637A LPDDR BGA x16 Probe 23

Custom Midbus Probing 24
Soft Touch / Soft Touch Pro Embedded Custom Midbus Probing

2 Before Using the DDR Setup Assistant
Logic Analysis System Hardware Requirements 28
Installing Required and Optional Software 29
Tuning Your DDR DUT to Make the Best Measurements 30
Setting Up Read and Write Traffic in the DUT 31

DDR Setup Assistant Online Help



3 Using the DDR Setup Assistant
Starting the DDR Setup Assistant 34
Step - Specify Input Parameters 35
Step - Verify Software Installation 36
Step - Load Configuration File 37
Step - Do Hardware Setup 40
Step - Set Initial Thresholds 42

Step - Set Sample Positions of Clk/CS Signals (only applicable to U4154A Logic
Analyzer) 43

Step - Set Sample Positions of Command/Addr Signals (only applicable to U4154A Logic
Analyzer) 45

Step - Set Sample Positions of Ctrl/Addr Signals (not applicable to U4154A Logic
Analyzer) 47

If there are problems with finding Ctrl/Addr sample positions 48

Step - Find Latency Values 49
Taking a Mode Register Settings (MRS) Trace 50
Setting Latency Values in DDR Bus Decoder 53
Setting Latency Values in DDR3 Eyefinder 55
Setting Latency Values in Eyescan 56

Step - Set Sample Positions of Data-related Signals (not applicable to U4154A logic
analyzer) 60

Step - Set Sample Positions of Data Read/Write (only applicable to U4154A Logic
Analyzer) 61

To find and set sample positions for DDR4 Data related signals 62
Step - Save Setup 65
Setup Complete 66

4 Setting Up Thresholds and Sample Positions on DDR Address/Control Signals
Setting Up Thresholds and Sample Positions 68

Solving Problems with Thresholds and Sample Positions Set Up 72
No eye finder or eye scan eyes for Address and Command 72
Clock edges "too close together" error message on Run 72

DDR Setup Assistant Online Help



b Using DDR3 Eyefinder

Getting Started with DDR3 Eyefinder (for 16962A/16960A) 76
Before Running DDR3 Eyefinder 76
Your First DDR3 Eyefinder Scan (16962A logic analyzers only) 76

Setting Scan Options 87
Setting DDR Bus Specifications 87
Setting Scan Mode 88
Setting Scan Options 89

Performing Scans 93

Setting Sample Positions 94
Adjusting the Display Scale 95
Changing the Time Bucket Scaling and Colors 95
Adjusting the Eye Sensitivity 97
Adjusting Sample Positions 98

Viewing Signal Swing vs. Time 99

Solving DDR3 Eyefinder Problems 100
If scans stick on Runs in DDR3 Eyefinder 100
If there are no transitions in DDR3 Eyefinder 100
If eyes show tri-stating 101
If eyes are closed 101
If there are multiple eyes 102
If eye scan results are noisy 103

6 Using Eyescan (for U4154A Logic Analyzer Module)

7 Validating the DDR Setup
Validating Data in the Trace 108

8 Capturing Data (Triggering)
Recalling DDR Favorite Triggers 110
Triggering on Valid Commands 111
Burst Triggering 112

9 Decoding Captured Data
DDR Bus Decoder 114

DDR Setup Assistant Online Help



10

A Setting Data Sample Positions with the 1695x Logic Analyzers
B DDR Glossary

Index

DDR Setup Assistant Online Help



i DDR Setup Assistant

o Online Help
.o' ® .o.
o%e
e 0o @ . . @ o o 1
.'0‘. Options for Probing DDR Devices
° ® °

There are several different Agilent and third- party options for probing a
DDR device under test (DUT).

DDR3 +« “DDR3 DIMM Interposers" on page 12:
“FS2352 1867 DDR3 DIMM Probe from FuturePlus" on page 13
“Nexus DDR3 DIMM Interposer" on page 13

“N4835A (FS2351) DDR3 DIMM Interposer (Discontinued)" on
page 14

“N4821B (FS2350) DDR3 DIMM Interposer (Discontinued)" on
page 15

e “DDR3 SODIMM Interposers" on page 16:
“FS2354 DDR3 SODIMM Interposer" on page 16
“Nexus DDR3 SODIMM Interposer" on page 17
e “DDR3 BGA Probes" on page 18:
“W3633A DDR3 BGA x8 Probe" on page 18
“W3631A DDR3 BGA x16 Probe" on page 19
“DDR3 Midbus Probes" on page 20:
“N4834A DDR3 Midbus Probe (Discontinued)" on page 20

DDR2

“DDR2 BGA Probes" on page 21:
“W2633A/B, W2634A DDR2 BGA x8 Probe" on page 21
“W2631A/B, W2632A DDR2 BGA x16 Probe" on page 22

LPDDR + “LPDDR BGA Probes" on page 23:
“W2638A LPDDR BGA x32 Probe" on page 23
“W2637A LPDDR BGA x16 Probe" on page 23

Custom < “Custom Midbus Probing" on page 24:

“Soft Touch / Soft Touch Pro Embedded Custom Midbus Probing" on
page 24

Agilent Technologies 1"



1

Options for Probing DDR Devices

DDR3 DIMM Interposers

12

Handling DIMM
Interposers

Using DIMM
Interposers

e “FS2352 1867 DDR3 DIMM Probe from FuturePlus" on page 13

e “Nexus DDR3 DIMM Interposer" on page 13

e “N4835A (FS2351) DDR3 DIMM Interposer (Discontinued)" on page 14
e “N4821B (FS2350) DDR3 DIMM Interposer (Discontinued)" on page 15

Handle interposers carefully.
e Provide strain relief for cables.

e Store and ship flat.

Top of
ejectors

ST [ —
‘minimum

1 First, make sure that the device under test boots without the interposer.
Power down the device under test.

Insert interposer into the DIMM socket.

Fan headers out on either side of interposer.

Insert the DIMM into the interposer.

e 1 A W N

Make connections to the logic analyzer pod cables as shown in the
configuration file's general- purpose probe tool.

DDR Setup Assistant Online Help



Options for Probing DDR Devices 1

FS2352 1867 DDR3 DIMM Probe from FuturePlus

Configuration
Files for FS2352

For More
Information

FS2352 1867 DIMM probe from FuturePlus works with 16962A logic
analyzer modules only.

The default location for FuturePlus configuration files is: C:\Documents
and Settings\All Users\Shared Documents\Agilent Technologies\Logic
Analyzer\Default Configs\FuturePlus

¢ Search for "FS2352" on the "FuturePlus web site".

Nexus DDR3 DIMM Interposer

' M L

IR

N
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1 Options for Probing DDR Devices

Configuration
Files for Nexus
DDR3 DIMM
Interposer

For More
Information

The Nexus DDR3 DIMM interposer works with 16962A logic analyzer
modules only.

The default location for Nexux configuration files is: C:\Documents and
Settings\All Users\Shared Documents\Agilent Technologies\Logic Analyzer\
Default Configs\Nexus

e See "NT-DDR3DIHS information on the Nexus Technology web site".

N4835A (FS2351) DDR3 DIMM Interposer (Discontinued)

Configuration File
for N4835A

For More
Information

14

N4835A (FS2351) works with 16960A or 16962A logic analyzer modules.

There is one configuration file for the N4835A DDR3 DIMM interposer at
all data rates.

* CKO is double probed on N4835A. You can run eye finder and eye scan
(that is, logic analyzer Thresholds and Sample Positions set up) on the
sample of CKO that is not used as the actual clock.

Make sure you have the proper N4835A configuration file for the N4835A (FS2351)
interposer. While the pod connections are the same as with the N4821B (FS2350)
interposer's 1066/1333 configuration, the signal mapping is not the same!

See "To load a configuration file" (in the online help).

* See Agilent N4835A DDR3 DIMM Interposer Installation Guide which
can be found on the "Agilent web site".

DDR Setup Assistant Online Help


http://www.nexustesttechnology.com/products/memory/ddr3/ddr3dihs
http://www.agilent.com/

Options for Probing DDR Devices

N4821B (FS2350) DDR3 DIMM Interposer (Discontinued)

Configuration
Files for N4821B

For More
Information

N4821B (FS2350) works with 16960A or 16962A logic analyzer modules.

There is one configuration file for the 16962A logic analyzer at all data
rates. There are two configuration files for the 16960A logic analyzer
module: one for 800/1600 data rates, and one for 1066/1333 data rates.

See "To load a configuration file" (in the online help).

¢ Search for "FS2350" on the "FuturePlus web site".

DDR Setup Assistant Online Help
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1 Options for Probing DDR Devices

DDR3 SODIMM Interposers

e “FS2354 DDR3 SODIMM Interposer" on page 16
e “Nexus DDR3 SODIMM Interposer" on page 17

FS2354 DDR3 SODIMM Interposer

: 4

FS2354 SODIMM works with 16962A logic analyzer modules only.

Configuration The default location for FuturePlus configuration files is: C:\Documents
Files for FS2354 and Settings\All Users\Shared Documents\Agilent Technologies\Logic
Analyzer\Default Configs\FuturePlus
For More < Search for "FS2354" on the "FuturePlus web site".
Information

16 DDR Setup Assistant Online Help
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Options for Probing DDR Devices 1

Nexus DDR3 SODIMM Interposer

Nexus DDR3 SODIMM interposer works with 16962A logic analyzer
modules only.

Configuration The default location for Nexux configuration files is: C:\Documents and
Files for Nexus  Settings\All Users\Shared Documents\Agilent Technologies\Logic Analyzer\
DDR3 SODIMM  Default Configs\Nexus

Interposer

ForMore < See "NT-DDR3SOIHS information on the Nexus Technology web site".
Information

DDR Setup Assistant Online Help 17
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1 Options for Probing DDR Devices

DDR3 BGA Probes

e “W3633A DDR3 BGA x8 Probe" on page 18
e “W3631A DDR3 BGA x16 Probe" on page 19

The DDR3 BGA probes work with 16950A/B or 16962A logic analyzer
modules, and there separate configuration files for each. There are also
separate configuration files for the x8 and x16 probes.

W3633A DDR3 BGA x8 Probe

9% 808090
W2633-26401

REV 008

NDZ

®
0
©
b
o
N €
o
a
e
-<C
oE)
2]
(7<)
o~
="

Configuration See "To load a configuration file" (in the online help).
Files for W3633A
Probe

For More < Agilent W3630 Series DDR3 DRAM BGA Probes Installation Guide
Information, See which can be found on the "Agilent web site".
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Options for Probing DDR Devices 1

W3631A DDR3 BGA x16 Probe

e
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Configuration See "To load a configuration file" (in the online help).
Files for W3631A
Probe

For More <« Agilent W3630 Series DDR3 DRAM BGA Probes Installation Guide
Information, See which can be found on the "Agilent web site".
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1 Options for Probing DDR Devices

DDR3 Midbus Probes

DDR3 midbus probes require special footprints to be designed into the
device under test, and they require double probing. Limited quantities of
these probes were available.

e “N4834A DDR3 Midbus Probe (Discontinued)" on page 20

N4834A DDR3 Midbus Probe (Discontinued)

Configuration
Files for N4834A
Probe

For More
Information

20

For embedded DDR3 design or validation board design with no constraints
on board spaces, the N4834A double probed soft touch probe can be used
for midbus probing. The N4834A comes in sets of 4 double probed soft
touch probes for connection to four footprints on the board.

Memory
controller

The N4834A DDR3 midbus probe works with 16960A or 16962A logic
analyzer modules.

See "To load a configuration file" (in the online help).

e Search for "N4834A" on the "Agilent web site".
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Options for Probing DDR Devices

DDR2 BGA Probes

e “W2633A/B, W2634A DDR2 BGA x8 Probe" on page 21
e “W2631A/B, W2632A DDR2 BGA x16 Probe" on page 22
The DDR2 BGA probes work with 16950A/B or 16962A logic analyzer

modules, and there separate configuration files for each. There are also
separate configuration files for the x8 and x16 probes.

W2633A/B, W2634A DDR2 BGA x8 Probe

Configuration
Files for
W2633A/B,
W2634A Probes

For More
Information, See

=

*

B

o~
1

REV 008"

See "To load a configuration file" (in the online help).

* Agilent W2630 Series DDR2 DRAM BGA Probes Installation Guide
which can be found on the "Agilent web site".

DDR Setup Assistant Online Help
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1 Options for Probing DDR Devices

W2631A/B, W2632A DDR2 BGA x16 Probe

Configuration
Files for
W2631A/B,
W2632A Probes

For More
Information, See

22

Py - o e s

> H Mgt St ‘lh'i e <S4 . ip

See "To load a configuration file" (in the online help).

» Agilent W2630 Series DDR2 DRAM BGA Probes Installation Guide

which can be found on the "Agilent web site".
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Options for Probing DDR Devices 1

LPDDR BGA Probes

* “W2638A LPDDR BGA x32 Probe" on page 23
e “W2637A LPDDR BGA x16 Probe" on page 23

The LPDDR BGA probes work with 16950A/B or 16962A logic analyzer
modules, and there separate configuration files for each.

W2638A LPDDR BGA x32 Probe

Configuration See "To load a configuration file" (in the online help).
Files for W2638A

Probe
For More <« W2637A and W2638A LPDDR BGA Probes / W2639A Oscilloscope
Information, See Adapter Board User's Guide which can be found on the "Agilent web

site".

W2637A LPDDR BGA x16 Probe

Configuration See "To load a configuration file" (in the online help).
Files for W2637A

Probe
For More <« W2637A and W2638A LPDDR BGA Probes / W2639A Oscilloscope
Information, See Adapter Board User's Guide which can be found on the "Agilent web

site".
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Options for Probing DDR Devices

Custom Midbus Probing

24

For custom midbus probing, you can design Soft Touch or Soft Touch Pro
footprints into your device under test and route signals to the footprint
pads.

e “Soft Touch / Soft Touch Pro Embedded Custom Midbus Probing" on
page 24

Soft Touch / Soft Touch Pro Embedded Custom Midbus Probing

You can design Soft Touch or Soft Touch Pro footprints into your device
under test (DUT) and route signals to the footprint pads. Because this
type of probing is custom, DUT designs are unique. However, there are
some common things to consider.

Because DDR data reads and writes occur at different times relative to the
bus (and sampling) clock, you must use the logic analyzer's dual sample
sampling clock mode (see "Dual Sample Sampling Clock Mode" (in the
online help)). This affects how signals are probed and mapped to logic
analyzer pods.

Other considerations for embedded Soft Touch footprints for 16962A or
16960A logic analyzers:

e The CKO, Address, and Control bits should be placed on one Soft Touch
footprint. This is a requirement for DDR3 Eyefinder. Also, you must
connect the address and control signals to a different logic analyzer
module than the data /strobe signals. Solutions for DDR logic analysis
require a module minimum of two logic analyzer modules.

* The CKO signal must be probed differentially and must be connected to
the pod 1 clock of the clocking module (this is the second card up from
the bottom of the mainframe).

e The CKEO signal should be connected to the clock input on pod 2 of
the master module. When setting up the state sampling clock options in
the logic analyzer, select:

CKEO - latched high for capture out of reset.
CKEO - enabled high as clock qualifier.
e Make sure there are no signal stubs!

e Optional: consider routing a copy of the CS#0 signal to the Pod 4 clock
input on the master module.

¢ The minimum signals required for DDR logic analysis tools are:

CKO, COMMAND, CS#, Data_W, Data_R, CKE*, BA, ADDR, RowADDR,
and ColADDR.

Custom triggers may require additional signals.
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Configuration
Files for Soft
Touch Probes

For More
Information, See

Options for Probing DDR Devices 1

With custom probing, you will likely have custom configuration files. Be
sure to include a general-purpose probe tool in your Overview
configuration to describe how logic analyzer pod connectors should be
connected to the probes.

To simplify the procedure of custom configuration file creation, Agilent
provides the DDR/LPDDR Custom Configuration Creator tool. The tool
ensures that all the layout information needed by DDR/LPDDR Decoder is
included in the created configuration file. This tool is a part of the Agilent
DDR Setup Assistant and Eyefinder software package. Therefore, the tool
is available only after you install this package. To know more about this
tool, refer to its online help that gets installed with this tool’s software.

» Agilent Technologies E5400- Pro Series Soft Touch Connectorless Probes
User's Guide which can be found on the "Agilent web site".

e Agilent Technologies Soft Touch Connectorless Probes User's Guide
which can be found on the "Agilent web site".
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Options for Probing DDR Devices
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Once you have chosen a solution for probing your DDR device, you must
make sure you have the required logic analysis system hardware and
software. This includes any necessary probe to logic analyzer cable
adapters.

There are also some things you can do to prepare your DDR device under
test in order to make the best measurements.

Agilent Technologies 21



2  Before Using the DDR Setup Assistant

Logic Analysis System Hardware Requirements

To capture DDR Command, Address, Control, and Data signals, a

four- card, 68-channel per card, logic analyzer card set with sufficient state
analysis speed is required. The 16962A and 16960A logic analyzer cards
meet these requirements.

A six-slot logic analysis system frame is required for the four-card logic
analyzer. The 16902B logic analysis system frame meets the requirement.

Besides these, you can also use the 136 channel U4154A Logic Analyzer
module installed in the Agilent AXlIe chassis to capture DDR signals.

28 DDR Setup Assistant Online Help



Before Using the DDR Setup Assistant 2

Installing Required and Optional Software

While the DDR Setup Assistant works with the Agilent Logic Analyzer application on a
computer remotely connected to logic analyzer hardware, we recommend you run the DDR
Setup Assistant on the logic analysis system that contains the logic analyzer hardware.
This is because the logic analyzer's automated Thresholds and Sample Positions set up
(also known as logic analyzer eye finder) and DDR3 Eyefinder run faster in this
configuration.

You can use the Windows operating system's Remote Desktop Connection feature to log
into the logic analysis system that has the logic analyzer hardware. The Remote Desktop
Connection provides good performance.

Before you begin using the DDR Setup Assistant, make sure the required
software (and any desired optional software) is installed.

This software can be downloaded from the Agilent web site at:
"www.agilent.com/find/la- sw- download"

Required The following software is required in order to use the DDR Setup
Software  Assistant:

e Agilent Logic Analyzer Application Software, version 04.00 or higher.

e DDR2 and DDR3 Bus Decoder (B4621B, requires a license), version
04.00 or higher. This software decodes the captured signals, showing
commands, cycle types, etc. DDR configuration files are included with
the bus decoder and many of them assume the bus decoder is present.

* DDR3 Eyefinder, version 04.00 or higher. This software is necessary to
set sample positions for Data signals.

e If you have a third- party (non-Agilent) probe, there may be third- party
software that is also required.

Optional DDR The following software is optional but is useful for DDR analysis:

Tools DDR2/3 Protocol Compliance and Analysis Tool (B4622B, requires a
license), version 04.00 or higher. This is an automated test application
that evaluates captured LPDDR/LPDDR2 and DDR/DDR2/DDR3 data
against a set of user-defined limits to help you validate that a memory
system is operating properly. When used with the U4154A module, it
can evaluate LPDDR3 and DDR4 data as well.
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Tuning Your DDR DUT to Make the Best Measurements

There are a couple things you can do to prepare your DDR device under
test for making measurements:

e Turn off data scrambling.

e Turn off power management (for initial measurements).
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Setting Up Read and Write Traffic in the DUT

READ and WRITE traffic in the DDR device under test (DUT) is required
for both Read and Write signal sampling set up. For example:

e Random pattern data tests:
Memtest 86 test #7.

e Memory test with alternating patterns:
Memtest 86 test #5.

e Video clips.
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Starting the DDR Setup Assistant

34

While the DDR Setup Assistant works with the Agilent Logic Analyzer application on a
computer remotely connected to logic analyzer hardware, we recommend you run the DDR
Setup Assistant on the logic analysis system that contains the logic analyzer hardware.
This is because the logic analyzer's automated Thresholds and Sample Positions set up
(also known as logic analyzer eye finder) and DDR3 Eyefinder run faster in this
configuration.

You can use the Windows operating system's Remote Desktop Connection feature to log
into the logic analysis system that has the logic analyzer hardware. The Remote Desktop
Connection provides good performance.

1 After installing the DDR Setup Assistant, double-click the DDR Setup
Assistant icon on your desktop to start the DDR Setup Assistant.

The DDR Setup Assistant automatically starts the Agilent Logic
Analyzer application if it is not already started.
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Step - Specify Input Parameters

Using the DDR Setup Assistant 3

In this step, you give the DDR Setup Assistant relevant information about

your DDR test setup.

1 Select the name of the logic analyzer module that will be used to
capture DDR signals.

2 Select the DDR bus type.

3 Specify your probing solution (see Chapter 1, “Options for Probing DDR
Devices,” starting on page 11).

Depending on the probing solution you select, you may have additional
input parameters to specify. For example:

When you select the BGA probing solution, you have an additional
selection for your DRAM type and data width.

When you select the DIMM Interposer probing solution, there is an
additional selection for the model number.

When you select the Softtouch probing solution, there are no other
input parameters to specify.

DDR Setup Assistant @

Staps in DOR satup:

[A 1. Specify Input Parameters

] 2. Yerfy Software Installation

] 3 Load Configuration File

[ 4. Do Hardware Setup

[ 5. 5et Initial Thresheids

[ . Set Sample Positions of Ctrlfaddr Sgnas

] 7. Find Latency Yakms

[] 8. Set Sample Positions of Data-related Signals
[ 9. 5ave Setup

< >

Help

Setting up: DORE -> DIMM Interposer > NT-DORIDIHS

The first step Is for you to provide some information abowt your target system, probing
selution, and logic analyzer module.

Which logic analyzer module vill you be using? My 1656241 =l
‘What s the DOR bus type? |DDR3 2 |
‘What probing solution are you using?

DI Inkerposer Modal Number:

Sep Completed —>

4 When you are finished selecting input parameters, click

Step Completed -->.

The selections you make in this step identify your setup for the automated
DDR Setup Assistant actions that follow.

Next o

DDR Setup Assistant Online Help
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3 Using the DDR Setup Assistant

Step - Verify Software Installation

In this step, the DDR Setup Assistant checks to see if the required and
optional DDR analysis software has been installed.

1 Click Check Software Installation Status.

DDR Setup Assistant E|
Staps in DOR satup: Setting up: DOR3 -2 DIMM Interpossr <> NT-DOR3DIHS
(4 1. Specify Input Parameters Click o the button below to have DOR Setup Assistant check For the DOR-relsted software
] 2. verfy Software Installation packages that apply to your setup and sdvise you F you nesd bo install sdditional software.
[ 3. Load Configuration File packages or acquire required software kcenses,
[ 4. Do Hardware Setup
] 5. Set Initil Thresheds Check Software Tnstallation Status

] . Set Sample Positions of Ctrifaddr Sgnals
] 7. Find Latency Yakms

[] 8. Set Sample Positions of Data-related Signals
[ 9. 5ave Setup

Help

When the check is complete, an information with the software
installation status appears.

Software Installation Check f'5__<|

Agilent Bus Decoder for DDRZ and DDR3: installed but MOT licensed,
Agilent Bus Decoder For LPDDR and LPODRZ: installed but MOT licensed.
Agilent DDRZ['3 Protocol Compliance and &nalysis Toolset: installed buk NOT licensed.

2 If you need to install software:
a Close the DDR Setup Assistant.
b Close the Agilent Logic Analyzer application.

¢ Install the software (see "Installing Required and Optional Software"
on page 29).

d Restart the Agilent Logic Analyzer application.
e Restart the DDR Setup Assistant.
f Continue with the DDR set up steps.

3 Click Step Completed -->.

Next < "Step - Load Configuration File" on page 37
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Step - Load Configuration File

In this step, the DDR Setup Assistant loads the selected XML configuration
file.

1

Select whether you want to load an Agilent-supplied standard
configuration file (if you are using an Agilent probing solution) or a
custom configuration file (if you are using a custom probing solution).

If you select to load a standard configuration file, the DDR Setup
Assistant automatically tries to locate and load an appropriate
configuration file based on the input parameters you selected in the
first step. The file is loaded from the set of standard configuration files.
The default location for these standard configuration files is:

C:\Documents and Settings\All Users\Documents\Agilent Technologies)\
Logic Analyzer\Default Configs\Agilent)\

If you select to load a custom configuration file, the DDR Setup
Assistant allows you to navigate to the custom configuration file
location and select it for loading.

To simplify the procedure of custom configuration file creation, Agilent provides the
DDR/LPDDR Custom Configuration Creator tool. The tool ensures that all the layout
information needed by DDR/LPDDR Decoder is included in the created configuration
file. This tool is a part of the Agilent DDR Setup Assistant and Eyefinder software
package. Therefore, the tool is available only after you install this package.

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

2 Click Load Configuration File.

DDR Setup Assistant @

Staps in DOR satup: Setting up: DOR3 -2 DIMM Interpossr <> NT-DOR3DIHS

[ 1. Specify Input Parameters In this step you will lnad a configuration File thak customizes your logic analyzer setup For your
[4 2. Yerfy Software Installabion probing sclution and target system,

] 3. Load Configuration File

[ 4. Do Hardware Setup % Load the standard configuration file supplied by the vendor.

[ 5. set Initidl Threshelds o G "

] &. Set Sample Positions of Ctrljidde Signals " Load a custom configuration file you have created or that has been provided bo you,
] 7. Find Latency Yakms -

] & Set Sample Positions of Datarelated Signals Load Configuration Fie

[ 3. Seve Setup

< >

Help <~Previous Sep | |{ Step Completed —> | SHip This Step —>
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If the DDR Setup Assistant cannot find the configuration file for a
probe, an error dialog is displayed, and you are given an opportunity
to browse for the file.

If you are using a Soft Touch probing solution, a file browser
appears for you to select the configuration file for your custom
probing solution.

In some cases, you may know of a modified configuration file that
should be used for a particular probing setup. In this case, you can
manually load the configuration file.

If you selected DDR4 or LPDDR3 as the DDR Bus Type in Step 1 of
the wizard and you do not have the B4621B (for DDR) and B4623B
(for LPDDR) software licenses installed, then you will not be able to
load a standard or a custom DDR4/LPDDR3 configuration file in this
step. In such a situation, the following error message will be
displayed. To get DDR4 and LPDDR3 support, you must purchase the
B4621B and B4623B license respectively.

DOR Setup Assistant

Skeps in DDR, setup:

Setting up: DDR4 -= DIMM Interposer -= F52501

E Specify Tnpuk Parameters
[A Verify Software Installation
[] Load Configuration File

[] Do Hardware Setup

[] set nitial Threshalds

[] Find Latency Yalues

[] 5ave Setup

[] set Sample Positions of ClkiCS Signals
[] 5et Sample Positions of Commandfaddr Sic

[] 5et Sample Positions of Data Read'write To see more dekails on licenses select the Help- =Software Licensing, .. menu

File Load Error

Zonfiguration File load Failed.
Etrors:

DDR4 support requires an upgrade license, To purchase an upgrade
license, contact your Agilent Technologies sales representative,
ikern.
If wou are krying bo open a .ala file, vou can skill view and analvze it in offline
mode where no licenses are required,

DDR4 support requires an upgrade license, To purchase an upgrade

license, contact your Agilent Technologies sales representative,

To see more dekails on licenses select the Help- =Saftware Licensing. .. menu
ikern.

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

3 If necessary, navigate to the configuration file.

The default location for standard configuration files is:

38
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C:\Documents and Settings\All Users\Documents\Agilent Technologies\
Logic Analyzer\Default Configs\Agilent\
Then, select the file and click Open.

4 Click Step Completed -->.

Configuration files typically include:

e A general purpose probe tool to define the mapping between device
under test signals and logic analyzer pods. If the configuration file
doesn't include one, you can add it yourself. See "To define probes" (in
the online help).

e A DDR Bus Decoder tool for decoding the captured data. If the
configuration file doesn't include one, you can add it yourself. See "To
add new tools" (in the online help).

For more information about the configuration files provided for the
different DDR probing options, see Chapter 1, “Options for Probing DDR
Devices,” starting on page 11.

Next < "Step - Do Hardware Setup" on page 40
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Step - Do Hardware Setup

40

The DDR Setup Assistant takes no actions in this step; it just waits until
you tell it the step is completed.

In this step, you must make the proper connections between the device
under test and the logic analyzer. This includes:

Connecting the probing solution to the device under test. (For more
information, see Chapter 1, “Options for Probing DDR Devices,” starting
on page 11.)

Connecting the probing solution to the logic analyzer.

When connecting the probing solution to the logic analyzer, the
configuration's probe set maps out the probing solution to logic analyzer
connection. To access the probe set's mapping:

1
2

Go to the Agilent Logic Analyzer application.

You may have to click Cancel in the Panel Lock dialog.

Panel Lock

This logic analyzer has been locked by ‘pwS670' on BUCKEYEDL

Remote user message

This Logic Analyzer application is locked because DDR, Setup ~
Assistant is currently being used ko set it up, If you need to

interact directly with the Logic Analyzer application to check.

on setup results or to perform tasks as directed by DDR Setup
Assistant online help, simply click "Cancel", The lock will

be restored when you resume using DDR. Setup Assistant,

If wou are no longer using DDR Setup Assistant, you can just

Cancel

v

In the Agilent Logic Analyzer application, click the Overview tab (or the
System Overview icon) to view the Overview window.

In the Overview window, you see a picture of the Probes, Modules,
Tools, and Windows used in the configuration.

Click the probe's Properties button.

The General Purpose Probe Set dialog shows how the probe's reference
designators map to the logic analyzer pod cables. For example:
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HES-state

o=y
| J(opete ]

[NT-DDR3DIHS -state] General Purpose Probe Set

Prabes Madules Tanls Windows
& boR3 . % DDR3DIHE B NT-DDR3-D ', B Listing-1
Eyefindar-1 % ECODE-1 "
o) | DEEE ey,
& NT-oDR3D

&)

Probes used to connect to your Device Under Test add Prabe. .
Reference Designator  Probe Type Logic Analyzer Podis)
Headler 1 Custom 17-ch single-ended probe Slat: C Pod 1 View/Edt Probe. .
Header 2 Customn 17-ch single-ended prabe Slot CPod 3
Header 3 Custom 17-ch single-ended probe Slot D Pod 1
Header 4 Custom 17-ch single-ended probe Slat 0 Pod 3
Header 5 Custorn 17-ch single-ended prabe Slot EPod 1
Header 6 Custom 17-ch single-ended probe Slat £ Pod 2
Header 7 iZustomn 17-ch single-ended prabe Slat FPod 1
Header 8 Custom 17-ch single-ended probe SlotFPod 3
< |
QK. ‘ [ Cancel ] [ Help ]

The General Purpose Probe Set mapping is different for each configuration. Yours will like

be different than the on

e shown in the previous screen.

5 Carefully connect the probes to the logic analyzer pod cables using the
mapping shown in the General Purpose Probe Set dialog.

After you have made the proper probing solution to device under test and

probing solution to

logic analyzer connections, click Step Completed -->.

DDR Setup Assistant

Staps in DOR satup:

[A 1. Specify Input Parameters

[ 2. Yerfy Software Installation

[ 3. Load Configuration File

] 4. Do Hardware Setup

[ 5. 5et Initial Threshcids

] . Set Sample Positions of Ctrifaddr Sgnals
] 7. Find Latency Yakms

[] 8. Set Sample Positions of Data-related Signals
[ 9. 5ave Setup

Setting up: DORE -> DIMM Interposer > NT-DORIDIHS

Click on the button befow to access onne help speciic to your probing solution that tels you
heaw to physically connect the logic snalyzer to your target system.

Hardware Setup Help....

<-- Previous ep

Skip This Step >

Next

DDR Setup Assistant Online Help

e "Step - Set Initial Thresholds" on page 42
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3 Using the DDR Setup Assistant

Step - Set Initial Thresholds

In the SetlInitial Thresholds step, the DDR Setup Assistant automatically sets
the initial threshold voltages and detects if there are any problems with
the settings.

1 Set up your device under test to have read and write traffic (see
"Setting Up Read and Write Traffic in the DUT" on page 31).

2 Click Set Initial Thresholds.

DDR Setup Assistant El

Staps in DOR satup: Setting up: DOR3 -2 DIMM Interpossr <> NT-DOR3DIHS

(4 1. Specify Input Parameters In this step, the selected logic analyzer is set up with the ideal threshald for your target.
[4 2. Yerfy Software Installabion Click *Set Initial Thresholds® bo perform this action.

[ 3 Load Configuration File

G 4. Dot setup
[ 5. Set Initial Threshoids

] . Set Sample Positions of Ctrifaddr Sgnals

] 7. Find Latency Yakms

[] 8. Set Sample Positions of Data-related Signals

[ 9. 5ave Setup

Help

The DDR Setup Assistant analyzes the swing of certain control signals
to determine the best threshold voltage settings.

3 If there are problems with the automated initial threshold voltage
settings, use the default threshold specified by the configuration file.

4 Click Step Completed -->.

Next < "Step - Set Sample Positions of Ctrl/Addr Signals (not applicable to
U4154A Logic Analyzer)" on page 47
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Step - Set Sample Positions of Clk/CS Signals (only applicable to U4154A

Logic Analyzer)

3

In this step, you set the sample positions of clock and chip select signals
when using the U4154A Logic Analyzer module. For this step, DDR Setup
Assistant runs the eyescan feature of the U4154A Logic Analyzer module
to automatically calculate and set the optimal sample positions for the
clock and chip select signals.

This step is only applicable to the U4154A Logic Analyzer.

If you selected DDR4 as the bus type in step 1 - Specify Input Parameters,
then an additional field DDR4 Command Latency is displayed in this step.

DDR4 Command latency is defined as the number of clocks from chip
select going low until the command and address busses are valid.

Select valid clock enable signals and specify a value (ranging from 0 to 6)
for DDR4 Command Latency.

1 Click Find Clk/CS Sample Positions.

DDR Setup Assistant

Steps in DDR sefup: Setting up: DDR3 - > BGA -= x& 8-bit

= -

l SPE.C'FY Input Parameterls Select the valid clock enable signals For vour target, then click on the button below to run

[F] Verify Software Installation Eyefinder on the system clock and chip select signals. Evefinder will automatically find walid

IEI Load Configuration File sample positions for those signals,

{4 Da Hardware Setup Clock Enable Signals

El Set Initial Thresholds

Set Sample Positions of ¢ Signals
|?_'| Set Sample Positions of Command/addr Signals
[] Find Lakency Values
[ 5et Sample Positions of Data Read/'Write
[ save setup

Find ClkfCS Sample Positions

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

DDR Setup Assistant Online Help

2 If the eyescan run completes but gives you warnings, you should check
the warnings and re-run if necessary.
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Next

Set Sample Position of Clock and Chip Select Signal Resultss E3

Completed setting sample positions for all clack, clock enable, and chip select
sighals,
Please see the following warnings andfor errors:

Warnings:

Mo walid eyes found for CKE[0], Sarnple position may be invalid,

When the clock and chip select signal sample positions have been
properly set, click Step Completed -->.

"Step - Set Sample Positions of Command/Addr Signals (only applicable
to U4154A Logic Analyzer)" on page 45
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Step - Set Sample Positions of Command/Addr Signals (only applicable to
U4154A Logic Analyzer)

In this step, you set the sample positions of command and address signals
when using the U4154A Logic Analyzer module. For this step, DDR Setup
Assistant runs the eyescan feature of the U4154A Logic Analyzer module
to automatically calculate and set the optimal sample positions for the
command and address signals.

This step is only applicable to the U4154A Logic Analyzer.
1 Click Find Command/Address Sample Positions.

Steps in DDR setup: Setting up: DDR3 -= BGA - > x16 16-bit

= ;
L4 Specify Input Parameters First specify the chip select and clock enable setup For vour target, Then, click on the buttor

[A Werify Software Installation below to run Evefinder on the command and address signals. Evefindsr will autormatically fir
[A Load Configuration File valid sample positions for those signals.

[A Do Hardware Setup
[# Set Initial Thresholds

—Memary Configuration

[A Set Sample Positions of CIk/CS Signals ™" Chip Select 0 |M°”"‘ jv
[] Set Sample Fositions of Command/addr Signals [~ Chip Select 1 Ir\lone vl

[ Find Latency Yaluss
[ set Sample Positions of Data Read/'Write
O save Setup

Find CommandfAddress Sample Positions I

Help | <-- Previous Step I Step Completed --= I Skip This Step -- =

2 If the eyescan run completes but gives you warnings, you should check
the warnings and re-run if necessary.

5et Sample Position of Command and Address Signal Results

Caompleted setting sample positions For all command and address signals.
Please see the Follmwing warnings andjior errors;

Warnings:

Zine or more bits on the label COMMARND had invalid eve data.one or more
bits on the label ADDR had invalid eve data.
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Next

3

You should determine the cause of these messages by looking at the
Agilent Logic Analyzer application's Thresholds and Sample Positions
dialog and perhaps re-running the set up. See "Setting Up Thresholds
and Sample Positions on DDR Address/Control Signals" on page 67.

When the command and address signal sample positions have been
properly set, click Step Completed -->.

"Step - Find Latency Values" on page 49
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Step - Set Sample Positions of Ctrl/Addr Signals (not applicable to U4154A
Logic Analyzer)

In this step, the DDR Setup Assistant runs the logic analyzer Thresholds
and Sample Positions set up (also known as normal logic analyzer eye
finder) to set the sample positions of the Control and Address signals.

This step is not applicable to the U4154A Logic Analyzer.

1 Again, make sure your device under test has read and write traffic (see
"Setting Up Read and Write Traffic in the DUT" on page 31).

2 Click Find Addr/Ctrl Signal Sample Positions.

DDR Setup Assistant @

Staps in DOR satup: Setting up: DOR3 -2 DIMM Interpossr <> NT-DOR3DIHS
[ 1. Specify Input Parameters Click on the button below to run Evefinder, Evefinder will automatically find sample positions
[ 2. Werfy Software Installation For all address and control signals,
[ 3 Load Configuration File
(& 4. Do Hardware Setup Find Addr/Ctrl Signal Sample Postions
[ 5. 5et Initigl Thresholds
] . Sex Sample Positions of Ctrifaddr Signals
] 7. Find Latency Yahms
[] 8. Set Sample Positions of Data-related Signals
[ 9. Seve Setup
< >
Help < Frevious Step Skip This Step >

3 If the Thresholds and Sample Positions set up cannot run for some
reason, click Addr/Ctrl Signal Sample Position Help... (which directs you to
"If there are problems with finding Ctrl/Addr sample positions" on
page 48).

4 If the Thresholds and Sample Positions set up run completes but gives
you warnings, you should check the warnings and re-run if necessary.

Set Sample Position of Cirl/Addr Signal Results g|

Completed setting sample positions for all controlfaddress signals,
Flease see the following warnings and/or errors:

‘Warnings:

The sample position set For CS5#[1] should be checked.

Mo valid eves Found For CS#[2]. Sample position may be invalid.
The sample position set For CS5#[3] should be checked.

Mo valid eves Found For CKE[O]. Sample position may be invalid,
The sample position set For CKE[1] should be checked.

The sample position set for ADDR[10] should be checked.

Mo valid eves found For ADDR[15]. Sample position may be invalid,
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Next

For example, in the previous dialog, it may be that the CS#1-3, CKEO- 1,
ADDRI15 signals are not being used, and these messages can safely be
ignored. However, ADDR10 is generally used, so you should determine
the cause of these messages by looking at the Agilent Logic Analyzer
application's Thresholds and Sample Positions dialog and perhaps
re-running the set up. See Chapter 4, “Setting Up Thresholds and
Sample Positions on DDR Address/Control Signals,” starting on page 67.

When the Addr/Ctrl signal sample positions have been properly set,
click Step Completed -->.

"Step - Find Latency Values" on page 49

If there are problems with finding Ctrl/Addr sample positions

See Also

Generally, problems finding the Ctrl/Addr signal sample positions are
basic. Check these things:

Make sure the device under test is powered on and that the probing
solution connections to the device under test and to the logic analyzer
are good.

Make sure there is memory traffic on the DDR bus. Dense traffic is
better than sparse traffic when running the logic analyzer Thresholds
and Sample Positions set up to determine the Ctrl/Addr signal sample
positions.

"Solving Problems with Thresholds and Sample Positions Set Up" on
page 72
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Step - Find Latency Values

In this step, if you don't already know the latency values of the device
under test, you set up the Mode Register Settings (MRS) trigger, take a
trace, and scan it for latency values. See:

e "Taking a Mode Register Settings (MRS) Trace" on page 50

When you have the proper latency values for the device under test, enter
the values into the DDR Setup Assistant; then, click Apply.

The latency values that you specify in this step represent the total latency for your
system and therefore should include parameters that affect total latency. For instance, if
your system has Additive Latency (AL), then you must include it in the Total Latency
values. Similarly, if tDQSS or tDQSCK parameters are greater than one full clock cycle,
then you must add these values (rounded to the nearest integer) in the Total Latency

values.
DR Setup Assistant
Steps in DDR setup: Setting up: DDR.S - SODIMM Interposer - = NT-DDR3S0OIHS
LA specify Input P L
ill upef? l:; I;Fu aIrar:e"eE.s Click. on the button below to access online help thak tells wou how to find the laten
el VErly aortware nstallation specific bo your karget system,
[A Load Configuration File
=
[A DoHardware Setup Latency Help...
[A Set Initial Thresholds
[A set sample Positions of ClkfCS Signals
LA sSet Sample Positions of Command)addr Signals Once wou know the latency values, enter them in the Fields below and click "apply
[/ Find Latency Yalues those values in the Logic Analyzer DDR. kools,

[ set sample Positions of Daka Read'Wrike

[ Save Setup Total Read Latency | 9.0
Tokal Write Latency | 5.0]

MOTE: Tokal Lakency is the total number of clock cycles From the valid Read or W
command ta walid data. This includes CAS Latency, CAS Write Latency, Additive L
(ALY, and EDOSS or tDQSCE (rounded to the nearest inkeger),

Apply
Help <-- Previous Step Step Completed -- > Skip This 5

When you apply the latency values settings, the DDR Setup Assistant
automatically transfers these settings to the DDR Bus Decoder and in the
DDR3 Eyefinder / Eyescan.
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You can also modify the DDR Bus Decoder and DDR3 Eyefinder / Eyescan
settings yourself (or edit them later) by following these instructions:

e "Setting Latency Values in DDR Bus Decoder" on page 53
¢ "Setting Latency Values in DDR3 Eyefinder" on page 55
e "Setting Latency Values in Eyescan" on page 56

When you have found and transferred the latency values, click
Step Completed -->.

Next < "Step - Set Sample Positions of Data-related Signals (not applicable to
U4154A logic analyzer)" on page 60

* "Step - Set Sample Positions of Data Read/Write (only applicable to
U4154A Logic Analyzer)" on page 61

Taking a Mode Register Settings (MRS) Trace

1 Go to the Agilent Logic and Protocol Analyzer application.

2 You may have to click Cancel in the Panel Lock dialog.

Panel Lock

This logic analyzer has been locked by ‘pwS670' on BUCKEYEDL

Remote user message

This Logic Analyzer application is locked because DDR, Setup ~
Assistant is currently being used ko set it up, If you need to

interact directly with the Logic Analyzer application to check.

on setup results or to perform tasks as directed by DDR Setup
Assistant online help, simply click "Cancel", The lock will

be restored when you resume using DDR. Setup Assistant,

If wou are no longer using DDR Setup Assistant, you can just

Cancel

v

3 For 16962A or 16960A Logic Analyzers - In the Agilent and Protocol
Logic Analyzer application's Sampling Setup, change the Clock Ready
state clock option to Latched High for the clock input of Pod 2 (Clk2)
as displayed in the following screen.
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Acquizition

Trigaer Pozition

{73 Timing - Asynchronous Sampling

50 E] % Poststore

(®)5tate - Synchronous S ampling

(] <t
(e

Timing Optionz E]

Acquizition Depth: I_‘I 28k, i

State Clock Optionz

Clack Made: | b zsher .V.| Eye Scan: Sample Positions and Threshc

State Clock 1: |F'|:.|:|E‘| Clock v| Bath eda
State Clock 2 ||:|ff v|

Clock Ready: | Pod EZ Clock  » | | Latched High  » ! Refer to Clock Ready on-line documentation for usage deta

The CKEO signal is routed to the CLK input on pod 2 of the logic
analyzer module and CKO is routed to the CLK input on pod 1.

For U4154A Logic Analyzers - In the Agilent Logic and Protocol
Analyzer application's Sampling Setup, set the clock input of Pod 2
(Clk2) as the state clock qualifier - Qualifier - High as displayed in the
following screen. Notice that the Qualifier - High option is represented
by "1" in the following screen.
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Analyzer Setup for DDR3

| Buses.-"SignaIs_i Sampling |

Acquizition Trigger Pozition
(3 Timing - Asynchronous Sampling &0 s
B % Poststore
() State - Synchronous 5 ampling J
Timning Optionz E] E]
A []Farce Prestore
Acquizition Depth; | 128K w :

State Optionz - Specify when the logic analyzer should acquire zamples

Clock Mode:

Eye Scan: Sample Pozitionz and Thresholds. .

! Daal Sample ||

Clock Deszcription

OF. ] [ Cancel ]

52

4 Power off the device under test.

5 In the Agilent Logic Analyzer application's Advanced Trigger dialog,
recall the Mode Register Settings trigger.

If your device under test does not complete Mode Register Setting before the first memory
write, change the Mode Register Settings trigger by replacing the sequence step that
triggers on the first memory write with the "Run until user stop" trigger function. (Do not
change the default storage.)

6 Run the logic analyzer with Mode Register Settings trigger (clock ready
latched high on CKEO_qual)

The logic analyzer runs status shows "Waiting for trigger in Trigger Step
1."

7 Power on the device under test.

8 In the Agilent Logic Analyzer application's Listing window, go to the
trigger.

The trigger is the first Write to Memory.
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9 Scroll backward from the trigger to find the last Latency settings before
the memory write.

Sample Number DDR Bus Decode Cycle Type

Click here for tri

10 Record the values for:
Read latency.
Write latency.
Burst length.

Burst type (sequential or interleaved).

Setting Latency Values in DDR Bus Decoder

To set the device under test's latency and burst values in the DDR Bus
Decoder:
1 In the Agilent Logic and Protocol Analyzer application, click the

Overview tab (or the ™| System Overview icon) to view the Overview
window.

2 In the DDR Bus Decoder tool (in the Tools column), click the Properties
button and choose System Configuration.

Probes Maodules Tools Wyindows
@oors 8 DDR3DIHS ] NT-DDR3-D |, EE Listing-1
Evefinder-1 % ECODE-1
Bloees ) oo/ ic ==
- - | em Canfiguration
& NT-DDR3DI Address Conversion Tool
HE-state
(et )/
[ —

The System Configuration dialog is displayed.
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DR System Configuration

T chip Select 7 |cken =

Taokal Write Lakency I a.0
[T chipselect & okEn

—Chip Selects ~Memory Configuration
v cChip Select 0 |cyED vI Memory Tvpe
[T chip Select 1 |ckED "’I Memory Width IE-4 j
[~ chipselect 2 |ckED "I Row Bits |1E- j
[ Chip Select 3 |ckED vI
Zolumn Bits 13 *
[T | chip Select + | ckED "I I J
[T chipselect 5 |ckED vI Bank Group Bits Iz j
I= Chiip Select & |ckeD "'I Total Read Latency | 9.0 =
o] —
=
=

™ chipselect o [cren j Burst Type ISequentiaI

I chip select t0[cken. 7] Burstlength  |a

I chipselect 11 [cken. =) ™ DM Enable

= hip Select 12 [ckEn 7]

™| chip Select 13 m Physical Address Construckion

I~ Ghiip Select 14 | ke "'I ) | B | Row Address | Colurnn Address |
™| Chip Select 16 fckEn :I' . | Row Address | B, | Colurnn Address |

" User supplied .NET assembly
I C:\Program Files\agilent Technolo . Browse, .. |
Physical &ddress Summarsy

F938373635343532 31302928 27262524 232221201918 1716 1514131211109 8 765 4 3 21 0

IREREREN RN R RN ER NN RAN NN ENEaE
|OKI Cancell Helpl

3 In the System Configuration dialog, enter or select:
The appropriate Chip Select and CKE for the device under test.

Total Read Latency(or Read Offsetin some decoders) — Enter the total
Read latency value recorded earlier.

Total Write Latency(or Write Offsetin some decoders) — Enter the total
Write latency value recorded earlier.

54 DDR Setup Assistant Online Help



Using the DDR Setup Assistant 3

The latency values that you specify in the System Configuration dialog represent the
total latency for your system and therefore should include parameters that affect total
latency. For instance, if your system has Additive Latency (AL), then you must include it
in the Total Latency values. Similarly, if tDQSS or tDASCK parameters are greater than

one full clock cycle, then you must add these values (rounded to the nearest integer) in
the Total Latency values.

Burst Type— Enter the Burst type value recorded earlier.

Burst Length— Enter the Burst length value recorded earlier.
4 Click OK.

Setting Latency Values in DDR3 Eyefinder

To set the device under test's latency and burst values in DDR3 Eyefinder:

1 In the Agilent Logic and Protocol Analyzer application, click the

Overview tab (or the ™| System Overview icon) to view the Overview
window.

2 In the DDR3 Eyefinder probe (in the column on the left), click the
Eyefinder button.

3 In the DDR3 Eyefinder dialog, click Options....

DDR3 Eyefinder 3
Step 1 - DDR Specs and Scan Options

Provide DDA bus specifications and select scan options. ->

Step 2 - Do DDR 3 Eyefinder
Mo szan currently running.

Perform Scans: () Read Only () 'white Only () Both

Clear Al Eve Data

Step 3 - Set Sample Positions

Wiew resultz of DDR 3 Eyefinder. Mark the ideal
zampling point for each signal and apply thiz s
infarmation.

4 In the DDR3 Eyefinder Scan Options dialog's DDR Bus Specifications
tab, enter or select:
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DDR Eyefinder Scan Options [ %]

DDR Bus Specifications IScan Mode I Scan Options I

Total Read Latency | 10.0 j

Total wirite Latency j

r—Memory Configuration

IV Chip Select 0 | 'l [ Chip Select 5 INone vl
[~ Chip Select 1 INone 'l [~ Chipselect 6 INone 'l

[~ chip Select 2 INone Vl I Chip Select 7 [one vl
[~ cChip Select 3 INone Yl [~ Chip Select & [Hone 'l

r Chip Select 4 INone 'l r Chip Select 9 INone VI
Burst Length: |8 'l

OF I Cancel | Apply | Help |

Total Read Latency— Enter the total read latency value recorded earlier.

Total Write Latency— Enter the total Write latency value recorded
earlier.

The latency values that you specify in the DDR3 Eyefinder represent the total latency for
your system and therefore should include parameters that affect total latency. For
instance, if your system has Additive Latency (AL), then you must include it in the Total
Latency values. Similarly, if tDASS or tDASCK parameters are greater than one full clock
cycle, then you must add these values (rounded to the nearest integer) in the Total
Latency values.

Memory Configuration— Choose the appropriate Chip Select(s) for the
memory path being traced.

Burst Length— Enter the Burst length value recorded earlier.
5 Click OK.

Setting Latency Values in Eyescan

When using the U4154A Logic Analyzer module, you can modify the device
under test's latency and burst values in Eyescan. The Eyescan feature of
U4154A displays the default latency values or the latency values that you
initially set using the DDR Setup Assistant tool. If required, you can
modify these values for subsequent eyescan runs.
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To modify the latency and burst values using the Eyescan feature:

1 In the Agilent Logic and Protocol Analyzer application, click the
Overview tab (or the = System Overview icon) to view the Overview
window.

2 Click the Sampling Setup icon in the U4154A logical module
displayed under the Modules column in the Overview window.

The Sampling tab of the Analyzer Setup dialog box is displayed.
3 Click the Eye Scan: Sample Positions and Thresholds... button.

The Eye Scan - Sample Position and Threshold Settings dialog box is
displayed.

4 In the Eye Scan - Sample Position and Threshold Settings dialog box,
select the tab for Chip Select, Command and Address, Data Read or
Data Write to modify the scan qualification for the appropriate signals.

- Sample Position and Threshold Settings

';' % /ff =N EEN Epes E ﬂ | [] snap marksrs to eya canter

Clock Chip Selact Command and Address Data Read Diata Write

5 Click the Edit Current Measurement &’ toolbar button.

The Edit Measurement dialog box is displayed.
6 Click the Scan Qualification tab in this dialog box.

7 Based on the signals tab you selected in step 4, the options are
displayed in the Scan qualification interface listbox. Select one of the
following options from this listbox:

DDR/LPDDR Chip Select option - to modify the scan qualification for
chip select signals.

DDR/LPDDR Command and Address option - to modify the scan
qualification for command and address signals.

DDR Data Read option - to modify the scan qualification for data
read signals.

DDR Data Write option - to modify the scan qualification for data
write signals.

On selecting the DDR/LPDDR Chip Select option in the previous step,
the following fields are displayed for chip select scan qualification:
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‘ﬂﬁ Edit Measurement |_.‘E'._]|.—. = |§
: Scan ] Display | Scan Qualification | Advanced

Scan Qualification Interface: | DDR/LPDDR Chip Select = |

Memory Configuration

Select all active clock enable signals.
Clock Enable O

Clack Enable 1 =

OK| | Cancel |

8 For the DDR/LPDDR Chip Select signals, make the appropriate
selections based on the active clock enable signals.

On selecting the DDR/LPDDR Command and Address option in the step
7, the following fields are displayed for scan qualification:

5

:: Edit Measurement

Scan | Display | Scan Qualification |Ad'-.'anced

Scan Qualification Interface: [DDR..-’LF'DDF{ Command/fddress =

Mermory Configuration

Check and select the appropriate clock enable setting for ALL active chip selects. Additionally, select the subset of chi
include in the scan.

Chip Select 0 In Scan:[¥]

[C] Chip Select 1 | None In Scan:

9 For the DDR/LPDDR Command and Address signals, make the
appropriate Memory Configuration selections based on the chip selects
used in the DUT.

On selecting the DDR/LPDDR Data Read or Data Write interface in
step 7, the following fields are displayed for scan qualification:
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| Scan I Display | Scan Qualification I“;—'l.,dvanced

Using the DDR Setup Assistant 3

Scan Qualification Interface: |DDF‘. Data Write = |

Total Write Latency: 7.0 E|E|

Memeory Configuration

Check and select the appropriate clock enable setting for ALL
active chip selects. Additionally, select the subset of chip
selects you wish to include in the scan.

[¥] Chip Select 0 | None "’| In Scan: (¥ 7

[T Chip Select 1 |None In Scan:

Overlay vs. Signal Trace
@) Eye Overlay Made (for finding ideal sample po
Signal Trace Mode (for viewing signal swing vs.

Signal Trace Options

View |Beginning of data burst.

Capture All vs. Ne Back To Back

@ Capture and store all memory bursts

oK |

10 For DDR Data Read or Write signals:

g The DUT's Total Read/Write Latency value that you set up in the
initial DDR setup is displayed. If needed, modify this value. To find
an appropriate value of Total Read/Write Latency, you can set up the
Mode Register Settings (MRS) trigger, take a trace, and scan it for

latency values.

The latency values specified here represent the total latency for your system and
therefore should include parameters that affect total latency. For instance, if your
system has Additive Latency (AL), then you must include it in the Total Latency

values. Similarly, if tDQSS or tDASCK parameters are greater than one full clock cycle,

then you must add these values (rounded to the nearest integer) in the Total Latency
values.

In the Memory Configuration section, choose the appropriate Chip
Select(s) for the memory path being traced.

In the Burst Length field, specify the number of words read or
written for each read/write command. To find appropriate value of
Burst Length for the DUT, you can set up the Mode Register Settings
(MRS) trigger, take a trace, and scan it for burst length.

11 Click OK to confirm the settings.

You can save the modified latency and burst values in the Logic
Analyzer .ala or .xml configuration file.
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Step - Set Sample Positions of Data-related Signals (not applicable to
U4154A logic analyzer)

60

In this step, you set the sample positions of Data signals.

* With the 16960A

or 16962A logic analyzers, use DDR3 Eyefinder to set

the sample positions of data signals. See "Your First DDR3 Eyefinder
Scan (16962A logic analyzers only)" on page 76.

e With the 16950A/B or 16951B logic analyzers, use the logic analyzer's
timing zoom feature to set the sample positions of data signals. See
Appendix A, “Setting Data Sample Positions with the 1695x Logic
Analyzers,” starting on page 115.

This step is not applicable to U4154A Logic Analyzer module. For setting
the sample positions of Data signals when using the U4154A module, refer

to the topic "Step -

Set Sample Positions of Data Read/Write (only

applicable to U4154A Logic Analyzer)" on page 61.

DDR Setup Assistant @

Staps in DOR satup:

[A 1. Specify Input Parameters

[ 2. Yerfy Software Installation

[ 3. Load Configuration File

(@ 4. Do Hardware Setup

[ 5. 56t Initigl Threshoids

[A . Set Sample Positions of Ctrlfaddr Sgnals

4 7. Find Labency Yahms

[] . Set Sample Positions of Data-related Signals
[ 9. 5ave Setup

Help

Setting up: DOR3 <> SODIMM Interposer - > NT-DOR3ISOMHS

Click on the button below to access online hedp that tells you how o find and sat ideal
sample posiions For the data-relaked signals on the DOR bus.

[ mata signal sample Posion Hep...

=kip This Step -->

<-- Previous ep

After setting the sample positions of Data signals, click Step Completed -->.

Next

"Step - Save Setup" on page 65
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Step - Set Sample Positions of Data Read/Write (only applicable to U4154A
Logic Analyzer)

In this step, you set the sample positions of Data signals when using the
U4154A Logic Analyzer module.

The fields displayed in this step differ if you selected DDR4 bus type in step 1.

Therefore, the procedure for setting sample positions for DDR4 Data signals is
described separately in this topic.

For this step, DDR Setup Assistant runs the eyescan feature of the
U4154A Logic Analyzer module to automatically calculate and set the
optimal sample positions for the data signals.

¢ C(Click Find Data Write Sample Positions to find the optimal and valid
sample positions for the data write signals.

Click Find Data Read Sample Positions to find the optimal and valid
sample positions for the data read signals.

DDR Setup Assistant

Steps in DDR. setup: Setting up: DDOR3 - > BGA -3 x16 16-bit

(A Specify Input Parameters

Evefinder can use the latency values and memary configuration {chip selects and clock
[A Verify Software Installation

enables) specified in previous steps, along with the burst length specified below, ka find walid

[A Load Configuration File sample positions For data read and data write signals.
=

4 Do Ha.rl?lware setup Click the buttons below to run each measurement.,
[&] set Initial Thresholds

[A Set Sample Positions of Clk{CS Signals Burst Length: I8 'l

[A set sample Positions of Command/addr Signals - - =

E‘ Find Latency Yalues Find Data \Write Sample Positions | - Incomplete
[ Set Sample Positions of Data Re

[ Save Setup Find Data Read Sample Positions | -2 Incomplete

Help | <-- Previous Step | Step Completed -- = I Skip This Step --=

If the eyescan run completes but gives you warnings, you should check the
warnings and re-run the eyescan in this step.
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Set sample Position of Data Signal Results r

Zompleted setting sample positions For all data Data rite signals,
Please see the Following warnings andfor errors:

Warnings:

One ot mare bits on the label DATA_ W had invalid eve data,One or more hits
on the label 0G5 _Ww had invalid eve data.one or more bits on the label
DM_W had invalid eve data,

It is recommended that yvou check all data signal sample positions at the
completion of both scans to ensure that the sample positions set are carreck,
heck the DDR Setup Assistant online help if vou need instructions on how to
da this.

After setting the sample positions of Data signals, click Step Completed
-->,

To find and set sample positions for DDR4 Data related signals

DDR Setup Assistant

Steps in DDR setup: Setting up: DOR4 - > DIMM Interposer - > FS2501

LA Specify Input Parameters Evefinder can use the latency values and memaory configuration (chip selects and clock

LA verify Software Installation enahles) specified in previous steps, along with the burst length specified below, ta find walid
[ Load Configuration File sample positions For daka read and data write signals.

L4 Do Hardware Setup For DDR4, it may be beneficial to choose a threshold value For data signals. Your chaice will
|?_'| Set Initial Thresholds aet applied at scan time, IF vou're not sure what the aptimal threshold is, you can dooa Full
E] Set Sample Positions of Clk/CS Signals scan to find the walue. See online help for more details,

E{l Sfat Sample Positions of Commandaddr Signals Data Read Threshold: |Specif\; threshald ﬂ 0 o

[<] Find Latency values

[ s5et Sample Positions of Data Read'Write Diata ‘Write Threshald: ].ﬁ.utomaticall\; determine threshald ﬂ |

[] Save Setup

Burst Length: |8 -

: Find Data Read Sample Positions I -= Incomplete

Find Data Write Sample Positions J -= Incomplete

For DDR4, after completing the initial read and write scans, First verify that sample positions
are correct, then perform the final scan,

DDR# Final Read Scan | DDR# Final Write Scan

Help <-- Previous Step Step Completed --= Skip This Step --=
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1 Set the threshold for DDR4 data read and write signals. You can set the
threshold in either of the following two ways:

From the Data Read Threshold and Data Write Threshold listboxes,
select the Automatically determine threshold option to let DDR
Setup Assistant automatically determine the best threshold setting.
The middle of the signal swing is used in this case.

From the Data Read Threshold and Data Write Threshold listboxes,
select the Specify threshold option to manually specify the threshold
value. This is particularly useful in case of DDR4 signals for which
the automatically determined threshold value may not be an ideal
threshold to use.

If you selected to manually specify the threshold value for DDR4
data signals, you can determine the best threshold setting by
performing the following steps:

i Access the already open Logic and Protocol Analyzer application.
To do this, you need to cancel the "Panel Lock" dialog displayed
by DDR Setup Assistant.

ii Open the Setup dialog box of the logic analyzer module.

ili Click the Sampling tab.

iv Click the Eye Scan: Sample Positions and Thresholds button
v Click the Data Read measurement tab.

vi Click Edit Current Measurement toolbar button and then select
Do full time/voltage scan in the Scan tab.

vii Click OK.
viii Run the eyescan measurement by clicking Run this measurement.

ix View the eyescan results to decide which threshold is likely to
result in the best eye openings. Note down the threshold value. If
required, you can unlock the threshold settings to move the
threshold marker.

x Click the Data Write measurement tab.

xi Repeat steps vi-ix to view threshold for the Data Write
measurement.

xii Once you have noted down the threshold that would result in best
eye openings, click Cancel to cancel the Eye scan - Sample
Positions and Threshold Settings dialog.

xiii Click Cancel again to cancel the Analyzer Setup dialog.

xiv Access the already open DDR Setup Assistant and specify the
obtained threshold values in the Data Read Threshold and Data
Write Threshold fields.

2 Select the Burst Length.
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Next

3 Click Find Data Read Sample Positions to find the optimal and valid

sample positions for the data read signals based on the specified
threshold settings.

Click Find Data Write Sample Positions to find the optimal and valid
sample positions for the data write signals based on the specified
threshold settings.

Once you have verified that the obtained sample positions for DDR4
data read and write signals are correct, perform a final scan. You
perform a final scan by clicking the DDR4 Final Read Scan and DDR4
Final Write Scan buttons.

A final scan is a comparatively shorter scan than a main scan and is
used to perform a final setting to fine tune the obtained sample
positions. A final scan verifies that the sample positions are optimal not
just for the first bit but for all 8 bits in the burst.

Based on the fine tuning needed, a final scan may result in only a
minor change or no change at all to the sample positions.

"Step - Save Setup" on page 65
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In this step, save your logic analyzer setup so that it can be opened later
without having to perform the DDR Setup Assistant steps again..

1 Click Save Setup.

DDR Setup Assistant

[A 1. Specify Input Parameters

[ 2. Yerfy Software Installation

[ 3 Load Configuration File

(@ 4. Do Hardware Setup

A 5. Set Initial Threshoids

A &. Set Sample Positions of Ctrifaddr Sgnals
4 7. Find Labency Yakms

[ 8 Set Sample Positions of Data-related Signals
[ 9. 5ave Sstup

Help

Staps in DOR satup: Setting up: DOR3 -2 DIMM Interpossr <> NT-DOR3DIHS

Click on the button befow to save the setup you've created. This will allow you to quickly
retrieve that setup withouk geing back through DOR. Setup Assistanit,

2 In the Save Setup dialog, browse to the location where you want to save
the setup file, enter the file name, and click Save.

3 In the message dialog that says the setup was saved successfully, click

0K.
4 Click OK.

After saving the configuration, click Step Completed -->.

Next < "Setup Complete" on page 66
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Setup Complete

66

See Also

After clicking Step Completed --> in the last step of the DDR Setup
Assistant, you get a Setup Complete message.

Setup Complete

Success! You have completed the DDR Setup Assistant and

are ready to make measurements, If you encounter any problems,
wou can return to the DDR Setup Assistant at any time to

review your setup and make changes as needed.

The Setup Complete mesasge will tell you if any of the steps still need to
be completed.

Setup Complete

‘fou have completed the final step in the DDR Setup Application,
but one or more steps have not been completed sucessfully, You
can return to those steps by using the "Previous Step” key or

by clicking directly on the step text,

When the DDR setup is complete, you can use the DDR bus decoder and
other tools to analyze captured data.

Chapter 4, “Setting Up Thresholds and Sample Positions on DDR
Address/Control Signals,” starting on page 67

e Chapter 5, “Using DDR3 Eyefinder,” starting on page 75

e Chapter 7, “Validating the DDR Setup,” starting on page 107

e Chapter 8, “Capturing Data (Triggering),” starting on page 109
e Chapter 9, “Decoding Captured Data,” starting on page 113
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°. Positions on DDR Address/Control
Signals

Setting Up Thresholds and Sample Positions 68
Solving Problems with Thresholds and Sample Positions Set Up 72

The Thresholds and Sample Positions dialog in the Agilent Logic Analyzer
application's sampling setup tab (also known as normal logic analyzer eye
finder), is used to set the sampling positions of the DDR address and
control signals. This is necessary before DDR3 Eyefinder can be used to
set the data signal sample positions on 16960A or 16962A logic analyzers.

For U4154A logic analyzer, the DDR Setup Assistant sets the sampling
positions on DDR command, address, and data read and write signals
using the U4154A eyescan feature. This feature is also available in the
Agilent Logic Analyzer application. You can also set the threshold and
sample positions on individual channels of U4154A using the Eye Scan -
Sample positions and Threshold Settings dialog box accessible by clicking
the Eye scan: Sample Positions and threshold button in the Sampling tab
of the Setup dialog box.

The DDR Setup Assistant runs the Thresholds and Sample Positions set up
for you; however, it may run into some problems that require you to open
and re-run the set up.
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Setting Up Thresholds and Sample Positions

68

The Thresholds and Sample Positions set up (also known as normal logic
analyzer eye finder) is used to set the sampling positions of the DDR
address and control signals. This is necessary before DDR3 Eyefinder can
be used to set the data signal sample positions (on 16962A and 16960A
logic analyzers).

1 Go to the Agilent Logic Analyzer application.

2 If you are currently using the DDR Setup Assistant, you may have to
click Cancel in the Panel Lock dialog.

Panel Lock

This logic analyzer has been locked by ‘pwS670' on BUCKEYEDL

Remote user message

This Logic Analyzer application is locked because DDR, Setup ~
Assistant is currently being used ko set it up, If you need to T
interact directly with the Logic Analyzer application to check.

on setup results or to perform tasks as directed by DDR Setup
Assistant online help, simply click "Cancel", The lock will

be restored when you resume using DDR. Setup Assistant,

If wou are no longer using DDR Setup Assistant, you can just

Cancel

3 In the Agilent Logic Analyzer application, click the Sampling Setup
icon.

j Eile Edit Yiew Setup Tools Markers Bun/Stop Owverview Window Help

D E Cie g Thg | o~
ML to (M2 = -

Probes Modules Tools YWindows

@ oorz 8 DDR3DIHS H{ NT-DORID ", EE Listing-1
Eyefinder-1 " e ECODE-1 i

) | DEE Speey/ B ]

o NT-DDR2DI Y,
H5-state }

[¢) Prpets )/
L —

4 In the Sampling Setup dialog, click Thresholds and Sample Positions....
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Analyzer Setup for DDR3DIHS (=]

Buses/Signals | Sampling |

Acquizition Trigger Position

() Timing - Asynchronous Sampling 50 E] % Poststore

(®) State - Synchronous 5ampling

J
Timing Options E] E]
’7

State Clock Options
Clock Mode: Dual Sample
State Clock 1: | Pod E1 Clock
State Clock 2: | OFf
Clock Ready: | Off

Acquisition Depth: | 4K w

Thresholds and Sample Positions. .. ]

Both edges w

S <] <

QK. ] [ Cancel ] [ Help ]

b In the Thresholds and Sample Positions dialog, make sure the address
and control signal sample positions are aligned.

6 If necessary, click Run to rerun the Thresholds and Sample Positions set
up.

The resulting sampling positions should be aligned and just left of zero

(0).

Thresholds and Sample Positions X

Legend
| Current Sample Position {tSample) A Suggested Sample Position Signal Activity Envelope [ Display 8] [ Advanced. .. ]
" Current Theshol (vThesh) 4 Suggested Threshold | Sl 30 Channels Selected for Run
| Buses|Signals ko Run ':5 -F -|4 -|3 -|2 -Il E?E } % ? 4 :15 Seniple Bl Messages
T T T T T T T
W I~ cko | | | I I ||' | | | HLI ﬂ I | tSample = -0.25 ns
T T T T T T T T T
[~ RESET# | | | tsample=-0.33ms
T T T T T T T T T .
W_I™ CKED | L | t3ample = -0.28 ns The stable region &
T T T T T T T T T
M CKE1 | 1 | tsample =-0.46ns )
T T T T T T T T T
M_I 0DTo | 1 | tsample=-0.471s
T T T T T T T T T
M_I~ oDT1 | 1 | tsample=-0.26ms
T T T T T T T T T
M_I coo# | L | tsample=-0.36ms
T T T T T T T T T
M_I coi# | 1 | tsample=-0.31ns
T T T T T T T T T .
W_I™ cog | L | t3ample = -0.28 ns The stable region &
T T T T T T T T T
M a3t | 1 | [ e (@S
T T T T T T T T T
WI_I~ RAS# | 1 | tsample=-0.33ms
I T T T T T TT T T T 1 Y
_ |Aut0 Sample Position Setup v | T ok [ Cancel ] [ Help
e
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Thresholds and Sample Positions X

Lelgezdurrent Sample Position {tSample) A Suggested Sample Position Signal Activity Envelope [ Display 8] [Advanced... ]
" Current Theshol (vThesh) 4 Suggested Threshold ! g Ay 31 Channels Selected for Run
| BuE el o R F F |4 |3 |2 _|1 E?E } % ? g s Sarnple Position Messages
apprpg (| L T T T ] tsample =-0.33 0
soorp ., || DT T T T T s (8-
apprp, | T T AT T ] tsample =-0.27 0
apprp, | L T T ] tsample =-0.21 ns
apprp, | LTI T ] tsample =-0.32ns
apprp, | L T TR ] tsample =-0.20ns
soorp., || T T tsample = -0.36 s No stable regions.
WD CMD_RAN... | : I I I [ I | | | ' | tSample = -0.30 ns avg Expand bus ko see 1
WD CMD_RAN... | : I I I I l | ' | ' | tSample =-0.29 ns avg Expand bus ko see 1
WD CMD_RAN... | : I I I [ l | ' | ' | tSample = -0.28 ns avg Expand bus ko see 1
WD CMD_RAN... | : I I I I l I ' | ' | tSample =-0.29 ns avg Expand bus ko see 1 be;
_ |Aut0 Sample Position Setup w | [ oK ] [ Cancel ] [ help ]

7 Take a trace to ensure that Command, CK, BANK, and ADDR are
sampled correctly.
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Agilent Logic Analyzer - Unnamed Configuration - [Waveform-1]

Eile Edit ¥iew Setup Tools Markers Run/Stop \Wwaveform Window Help - 8 x
DEEHES 4 am WTH Q&R | =T @ ¥ o
M to M2 = 7.459 ns
Scale | 2 ns/div Delay 0s E@@
LU I nz
Bus/Signal T Tilsmer I—1D|nsI . I-SlnsI . I-BlnsI . I-4|nsI . I-2|nsI — UTS — I2||13I . I4||13I . Il3||13I . I8||13I . I1D|nsI
ffl cka (1 @ ai
= cmp_ranko [= ¥] &% B
= commann (= ¢][(Activate
flcsos
@-ff] ADDR [= %] 0a
=-ff] BAnK =+ x
BRase
Boase [t
[ rESET# X ¥
Ocken [t
fll ckel X ¥
fflooTo X ¥
ffl oot X ¥
2= 3 [« >
"= Ovwerview J % Listing-1 Wwaveform:-1
For Help, press F1 Local

Because we are sampling on both the rising and falling edges of CK,
you want to check that the rising edge of CK must be in the middle of
CS# low.
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Solving Problems with Thresholds and Sample Positions Set Up

* "No eye finder or eye scan eyes for Address and Command" on page 72

e "Clock edges "too close together" error message on Run" on page 72

No eye finder or eye scan eyes for Address and Command

Possible Cause:

Possible Solution:

The DDR device under
test's power saving

mode allows Address
and Control signals to

float when CKE is low.

Try these steps:
1 To verify the issue:

a In Timing mode, trigger on CKE = low.

b Check if the Address and Command signals
appear to be tri-stated while CKE=low, that is,
there are rapid changes in signals during
CKE=low relative to activity during CKE=high.

2 Disable Power saving mode in target BIOS until sample positions are
set.
3 Or Clock Ready set to Enable High.

With 2T signaling,
Address is only valid
while CS# is low.

* Set Sample positions for Address/Ctrl to same position as CS#.

Clock edges "too close together" error message on Run

Possible causes and solutions:

Possible Cause:

Possible Solution:

Poor signal integrity
on clock signal.

Check the clock signal quality by sampling the signal in timing mode, by
using the logic analyzer Thresholds and Sample Positions set up in state
mode, or by using an oscilloscope.

72
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What to Expect if
Clocks Tri-State

Setting Up Thresholds and Sample Positions on DDR Address/Control Signals

4

Possible Cause: Possible Solution:

You are attempting to | In the sampling setup, set Clock Ready to latch high on CKEOQ.
take a trace from

reset.

Power management Try these steps:

(clocks tri-state). 1 To verify the issue, in timing mode, Trigger on both CKE = low. Check
if the clock appears to stop or tri-state when both CKEs are low.

2 Change the CKO0 threshold voltage setting from "differential” to
50 mV. This helps prevent the Clock edge error message as CK0
fluctuates at 0 V during tri-state.

3 Or, disable Power Management mode in target BIOS.

4 Or, use Clock Ready set to Enable High. (For older interposers, this
works for single rank DIMMs if used on Dual Rank DIMMs. Some
data from CKE1 rank could be lost when CKEO is low when CKE1 isn't
low. Newer FuturePlus interposers OR the CKEO and CKE1 signals
which is good for Dual and Quad Rank DIMMs.)

5 Or, consider using the 4 GHz (250 ps) half channel timing mode on
Addr/Ctrl signals for power management debug. You can also use the
8 GHz (125 ps) quarter channel timing mode, where E5386A adapters

are typically used to reduce the number of probes and connectors
required.

Sede [ Sonsidv  [W)[2eariz]  Delay W0iEne (@) (T2 ]
I
e e i
oo e
X
= 0 B
e~
e—
X
e |
e{]ee =« ® [NNETD
Hlcsem |
Hlcss b3 I
el )
EH ] CommanD CX |
EH COMMANDD ==
[rase X

When CKE and CKE1l are both low - system entering self refresh - clocks
will turn off.

When the clock tri-states, the Waveform display will be different:

e Time tags will be wrong for approximately 40 cycles before and after
the clock tri-states.

* However, sampled data is accurate.

¢ The DDR Bus Decoder decodes self refresh and power down modes.
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e It is best to view the Listing display in this situation.
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JLe®, Using DDR3 Eyefinder
o

See Also

DDR Setup Assistant
Online Help

@ee: )

Getting Started with DDR3 Eyefinder (for 16962A/16960A) 76
Setting Scan Options 87

Performing Scans 93

Setting Sample Positions 94

Viewing Signal Swing vs. Time 99

Solving DDR3 Eyefinder Problems 100

DDR3 Eyefinder is similar to the logic analyzer Thresholds and Sample
Positions set up (also known as normal logic analyzer eye finder) except
that it is specifically designed to find DDR3 data signal eyes, given the
relationship between DDR3 control/address signals and data signals. DDR3
Eyefinder also provides additional features to help you locate data signal
eyes and properly set sample positions, including the ability to analyze
scan data using different scales, color schemes, and filtering.

DDR3 Eyefinder can be used with the 16960A and 16962A logic analyzers. It cannot be used
with the 16950A/B logic analyzers.

DDR3 Eyefinder is unable to perform threshold scans when used with the 16960A logic
analyzer, and only time scans are available.

* Logic analyzer Thresholds and Sample Positions set up ("To
automatically adjust state sampling positions and threshold voltages" (in
the online help))
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Using DDR3 Eyefinder

Getting Started with DDR3 Eyefinder (for 16962A/16960A)

76

e "Before Running DDR3 Eyefinder" on page 76

* "Your First DDR3 Eyefinder Scan (16962A logic analyzers only)" on
page 76

Before Running DDR3 Eyefinder

Before running DDR3 Eyefinder, you must set the sample positions for the
control/address signals using the DDR Setup Assistant (see Chapter 3,
“Using the DDR Setup Assistant,” starting on page 33) or the logic
analyzer Thresholds and Sample Positions set up (also known as normal
logic analyzer eyefinder, see "To automatically adjust state sampling
positions and threshold voltages" (in the online help)).

After setting the control/address signal sample positions, you can set up
and run DDR3 Eyefinder scans.

Your First DDR3 Eyefinder Scan (16962A logic analyzers only)

We recommend your first DDR3 Eyefinder scan be a "threshold" scan to
give you a good first picture of the signal eyes and proper sampling
positions. This type of scan can take about an hour to complete, but the
results are worthwhile.

1 Go to the Agilent Logic Analyzer application.

2 If you are using the DDR Setup Assistant, you may have to click Cancel
in the Panel Lock dialog.

Panel Lock

This logic analyzer has been locked by ‘pwS670' on BUCKEYEDL

Remote user message

This Logic Analyzer application is locked because DDR, Setup ~
Assistant is currently being used ko set it up, If you need to

interact directly with the Logic Analyzer application to check.

on setup results or to perform tasks as directed by DDR Setup
Assistant online help, simply click "Cancel", The lock will

be restored when you resume using DDR. Setup Assistant,

If wou are no longer using DDR Setup Assistant, you can just

Cancel

v

3 In the Agilent Logic Analyzer application, click the Overview tab (or the
System Overview icon) to view the Overview window.

4 In the DDR3 Eyefinder probe (in the column on the left), click the
Eyefinder button.
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Probes Modules Tools YWindows
o poR3 L DDR3DIHS B DDRBuUs B Listing-1
Eyefinder-1 (Agilent decoder) Decoder-1

)/ | (D

(P oE=m

o NT-DDR2DI Y,
H5-state }

[¢) Prpets )/
L —

. Waveform-1

oE=m

5 In the DDR3 Eyefinder dialog, first provide the scan values:

DDR3 Eyefinder X

Step 1 - DDR Specs and Scan Options

Provide DDA bus specifications and select scan options. ->

Step 2 - Do DDR 3 Eyefinder

Mo szan currently running.
Perform Scans: () Read Only () 'white Only () Both

Clear Al Eve Data

Step 3 - Set Sample Positions

Wiew resultz of DDR 3 Eyefinder. Mark the ideal

zampling point for each signal and apply thiz s
infarmation.

a Click Options....

In the DDR Eyefinder Scan Options dialog's DDR Bus Specifications

tab, enter the appropriate Total Read Latency, Total Write Latency, Memory
Configuration, and Burst Length values.
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DDR Eyefinder Scan Dptions [ ]

DDR Bus Specifications | Scan Mode I Scan Options I

Total Read Latency I 10.0 jl

Tatal Write Latency j

Mermory Configuration

v chip Select 0 I 'l [™ chip Select 5 INDne 'l
I chipselect 1 [Hone =] I™ Chip Select & [iione < |
™ Chip Select 2 Im I" Chip Select 7 m
I Chip Select 3 INone 'l [ Chip Select & [Mone 'l

- Chip Select 4 INone 'l r Chip Select 2 INone VI
Burst Length: IS 'l

oK I Cancel | Apply | Help |

If you do not know the appropriate values for your device under test,
you can find the appropriate scan values using an Mode Register
Settings (MRS) trigger as described in "Step - Find Latency Values"
on page 49 and "Setting Latency Values in DDR3 Eyefinder" on

page 55.

¢ In the Scan Mode tab, use the recommended settings (eye overlay
mode).
DDR Eyefinder Scan Options rz|

DDR. Bus Specifications | 5tan Mode | Scan Options

(O signal Trace Mode (for viewing signal swing vs. time)

Signal Trace Mode Options

&) [owa ]

d In the Scan Options tab, use the recommended settings (time and
threshold scan, medium resolution, and full range).
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DDR Eyefinder Scan Options Pz|
DDR Bus Specifications | Scan Made | Scan Options |
Scan Dimensions
(O Do time scan only,
@ Do time and threshold scan, (Recommended)
Resolution: |Medium (Recommended) v |
Range
() Full {Recommendsd)
O Partial | | psto | | ps
Advanced Options. ..
o ) [coee

e Click OK to save the scan values/options and close the dialog.

For more information on setting scan values and options, see "Setting
Scan Options" on page 87.

6 Back in the DDR3 Eyefinder dialog, select Both read and write scans;
then, click Perform Scan to run DDR3 Eyefinder scan.

As configured in the previous steps, the scan takes over an hour to
complete. The DDR3 Eyefinder run status is shown in the dialog.

DDR3 Eyefinder X

Step 1 - DDR Specs and Scan Options

Provide DDA bus specifications and select scan options. ->
Step 2 - Do DDR 3 Eyefinder

DDR3 Read Scan In Progress - Run 21 of 6231

Perfarm Scans:

Step 3 - Set Sample Positions
Wiew resultz of DDR 3 Eyefinder. Mark the ideal

zampling point for each signal and apply thiz s
infarmation.

For more information on performing scans, see "Performing Scans" on
page 93.

7 After the read and write scans complete, click Set Sample Positions... to
view the scan results and set the sample positions.

8 In the Set Sample Positions dialog:
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CAUTION

Set Sample Positions |§|
Display Scale Eve Sensitivity
|'45DD |D5 t0| 3000 | ps [ Apply ] [Scaling,l’CoIor... ] '7 Apply
-4000 ps -3000 ps -2000ps -1000 ps 0ps 1000 ps 2000 ps 3000 ps
..|....|....|....|....|....|....|....|
s el
DATA_R[0] 1258 w4 m|ps 0 alw|my =
DATA_R[1] 1227w w|ps 0 alw|my
DATA_R[Z] 1250 4w |ps 0 alw|my
DATA_R[3] 103 e ps 0 alw|my
s T, er" . m' |ﬂ' |"'
DATA_R[4] o :ﬁn. =y J 1241w mlps 0 a|wmw
Ll et |.'_ .-_l l.l_-.
DATA_R[S] 1210 g | ps 0 alw|my
DATA_R[6] 1240 4w |ps 0 alw|my
DATA_R[7] ] S1EF0 e ps 0 alw|my
r g _||
L= .-1‘ -ulﬂ."-l. Y L,
annns
S
DATA_R[E] Fo] 1010 alwlps 0 a|w|my v
[#]"snap" markers to eve center? [Set all ko recommended sample position] [ Expart Data... ] [ QK | [ Caniel ] [ Help

a Click Set all to recommended sample position.

The white crosshair markers show the recommended sample
positions (see the following example).

Recommended sample positions might be at incomplete eyes nearest the last
sample position settings. Always visually inspect the results of setting all to the
recommended sample positions (see the next step).
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Set Sample Positions |§|
Display Scale Eve Sensitivity
|'45DD |D5 t0| 3000 | ps [ Apply ] [Scaling,l’CoIor... ] ]7 Apply
-4000 ps -3000 ps -2000ps -1000 ps 0ps 1000 ps 2000 ps 3000 ps
..|....|....|....|....|....|....|....|
A~
DATA_R[0] 1650w m|ps PR a| W mw =
DATA_R[1] 1600 o m|ps 0 alw|my
DATA_R[Z] (1600 g m|ps PR a| W mw
DATA_R[3] S1400 o w|ps 0 alw|my
Py .‘ih. -"||I|-
) e e ]
DATA_R[4] L ':'|'+ ".I 5 -1610 4w ps 0 A ¥ my
ks [y Pl B N
DATA_R[S] 1540w mlps P AW mw
ey -fl ."rll -"-l'r W
DATA_R[6] i s 1600 o m|ps 0 alw|my
a.l.‘
DATA_R[7] 1620 4w |ps 0 alw|my
aRnnnn = r,-r J s
DATA_R[] RS F" iy Pa ] 190 almles 5 a|w|my v
[¥]"snap" markers to eve center? ESetaIItorecommendedsamplepositionﬂ [ Export Data... ] [ oK ] [ Cancel ] [ Help

b Scroll though the signals and adjust sample positions as necessary.

You can uncheck the "Snap" markers to eye center? option for greater

control over the sample position placement.

Single-click to move to center of suggested eyes.

When there is only one obvious eye, pick that eye.

If there are problems, see "Solving DDR3 Eyefinder Problems" on

page 100.

Take note of the eye positions for each group of eight signals. You

may notice byte shifts on eight bit boundaries as shown in the

following example.
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Set Sample Positions |§|
Display Scale Eve Sensitivity
|-4500 |ps t0|3000 | s [ tpply ] ]7 Apply
-4000 ps  -3000 ps 2000 ps 3000 ps
LML e e e e |
2 L
DATA_R[27] ot " 1140 | 4| w | ps & ¥ my el
et
DaTA_R[28] SO0 | ps &l ¥ my
DAaTA_R[29] 1130 g e ps &l ¥ my b |
DaTA_R[30] 1050 | ps &l ¥ my
DATA_R[31] 1120 e ps &l ¥ my
DAaTA_R[32] B0 e ps &l ¥ my
DATA_R[33] 00w ps &l ¥ my
DATA_R[34] 1 o ] 00 a|mlps T a|®|mw
£ Lt el B ==t =
R - FRL L ] = N AR T
o F e T "L- S =,
omasis) [ e e e e SR | 7 el 7 ale]m
< e R I R g I R L L e s
[¥]"snap" markers to eve center? ESet all ko recommended sample positionﬂ [ Export Data... ] [ oK ] [ Cancel ] [ Help

It's important to note the eye positions for each byte lane (set of
eight signals) because the strobe signal eyes are roughly at the same
position as the corresponding byte lane. Knowing this can help you
select the correct eyes for the strobe signals. The following example
shows strobe eye position differences.
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Display Scale Eve Sensitivity
|'45DD |D5 t0|3UUU | ps [ Apply ] [Scaling,l’CoIor... ] '7
-4000 ps -3000 ps -2000ps -1000 ps 0ps 1000 ps 2000 ps 3000 ps
L B B e e e
-
DATA_R[60] 0 g mlps P k| mw -
DAaTA_R[61] E0 amlps P &l mw
DAaTA_R[62] T aimlps 0 a|wm
F A
DATA_R[63] R T ""H""'""I:"‘. ; 70 a|mwlps 75 a|w|me
K F o ] 2 & il Sl el
DG5_R[0] 1600 o m|ps 0 alw|my
DGS_R[1] 1390 4w ps 0 alw|my
DGS_R[2] 1290 4w |ps 0 alw|my
DGSE_R[3] 1140 g m|ps F0 a|w my
D05 R4] O g e ps S0 & w|my be;
[#]"Snap" markers to eye center? | Set all ko recommended sample position | [ Export Data... ] [ Ok ] [ Cancel ] [ Help
Data write signal eyes appear in different positions than data read
signal eyes, as shown in the following example.
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Set Sample Positions |§|

Display Scale Eve Sensitivity

|'45DD |D5 t0| 3000 | ps [ Apply ] [Scaling,l’CoIor... ] ]7 Apply

-4000 ps -3000 ps -2000ps -1000 ps 0ps 1000 ps 2000 ps 3000 ps

DS _R[4] -1330 o e ps -100 & w| ~

D05 R[] 130 4 e ps S0 & w|my

D05 R[E] 0 g e ps S0 & w|my

D05 R7] 0 4w ps 25 & w|my

DATA_W[0] 250w mlps P a|wmw

DATA_W[1] 2550w w|ps 0 alw|my

DATA_W[Z] 2S00 g mlps PR a| W mw

DATA_W[3] 230 a4 | ps 0 alw|my

DATA_W[4] 2010 | wlps 0 a|w|mw

bttt v

[#]"Snap" markers to eye center? | Set all ko recommended sample position | [ Export Data... ] [ Ok ] [ Cancel ] [ Help

Sometimes for data read or write signals, two eyes appear. You can
use the Do not store back-to-back memory bursts advanced scan option to
prevent this (see "Setting Advanced Scan Options" on page 91).
Higher resolution scans will also help clear up uncertainties.

You may notice signals that are not used, as in the following
example.
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Set Sample Positions g|
Display Scale Eve Sensitivity
-4500 ps bo | 3000 ps [ Apply ] [ Scaling/Color... ] j Apply

-4000 ps -3000 ps -2000ps -1000 ps 0ps 1000 ps 2000 ps 3000 ps

I’ 1 L T
o [ ARONRBRE | ~ s - A

Tl AT e ] el 0 sl
e Erge A B ' -1780 50
DATA_W[Ez] LH"."*'#' ".F él-!l,-ill.-:"'_ﬁ"n:'*r'_ alwps ML
DT T RO | o ele 7 sl
= T it T

e

ey
or_w{0] T 4w ps 0 x| ¥ mv

] B

ety .
DM_W[1] 0”:.:::::::'_":‘ oo 1040 | ps 0 a| e

o '
oM _wlz] SED 4w ps 0 x| ¥ mv
or_w[3] O g e ps 0 x| ¥ mv
Or_wl4] 0 g e ps 0 x| ¥ mv
v

[#]"snap" markers to eve center? |§Set all ko recommended sample positi0n§| [ Export Data... ] [ OF ] [ Cancel ] [ Help

¢ When you are done setting sample positions, click OK. Then, click Yes
in the confirmation dialog.

This will set new sample positions For all bits,
Are you sure you wank o do this?

d In the message dialog that says the sample positions have been
successfully applied, click 0K.

9 Click Close to close the DDR3 Eyefinder dialog.

If you are running the DDR Setup Assistant, you have completed "Step -
Set Sample Positions of Data-related Signals (not applicable to U4154A
logic analyzer)" on page 60. Return to the DDR Setup Assistant, and
continue with "Step - Save Setup" on page 65.

After running DDR3 Eyefinder to set sample positions for read and write
signals, you are ready to capture DDR3 traces with the logic analyzer.

See Also * "Setting Scan Options" on page 87

e "Performing Scans" on page 93
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e "Setting Sample Positions" on page 94
e "Solving DDR3 Eyefinder Problems" on page 100
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Setting Scan Options

The first step in using DDR3 Eyefinder is to set the scan values and
options. In the DDR Eyefinder Scan Options dialog, there are tabs fo

e "Setting DDR Bus Specifications" on page 87
e "Setting Scan Options" on page 89

e "Setting Scan Mode" on page 88

There is also a dialog for:

e "Setting Advanced Scan Options" on page 91

Setting DDR Bus Specifications

In the DDR Eyefinder Scan Options dialog's DDR Bus Specifications tab,
you enter the basic characteristics of the DDR bus.

DDR Eyefinder Scan Options [ %]
DDR Bus Specifications | Scan Mode I Scan Options I
Total Read Latency | 10.0 jl
Total Write Latency jl

Memory Configuration

¥ Chip Select 0 I 'l [™ Chip Select 5 INone 'l
r Chip Select 1 INone 'l r Chip Select & m
I chipselectz [ilone =] I chipSalect 7 [iione |
[ Chip Select 3 INone 'l [~ chip Select & |Mone 'l
[ chip Select 4 INone Yl [~ Chip Select 3 lm

Burst Length: |8 = l
0K I Cancel | Apply Help

Total Read Latency The total number of clock cycles from the valid Read command to valid
data.

Total Write Latency The total number of clock cycles from the valid Write command to valid
data.

Note: The latency values that you specify here represent the total latency for your system and
therefore should include parameters that affect total latency. For instance, if your system has
Additive Latency (AL), then you must include it in the Total Latency values. Similarly, if tDQSS or
tDQSCK parameters are greater than one full clock cycle, then you must add these values
(rounded to the nearest integer) in the Total Latency values.
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Memory
Configuration

Make the appropriate Memory Configuration selections based on the
chip selects used in the device under test.

Burst Length
command.

This is the number of words read or written for each read/write

You can find the appropriate values for Total Read Latency, Total Write Latency,
and Burst Length using an Mode Register Settings (MRS) trigger as described
in "Step - Find Latency Values" on page 49 and "Setting Latency Values in

DDR3 Eyefinder" on page 55.

Setting Scan Mode

In the DDR Eyefinder Scan Options dialog's Scan Mode tab, you can

specify the scan mode.

DDR Eyefinder Scan Options

DOR Bus Specifications | 5can Mode | Scan Options

(O Eye Overlay Mode (For finding ideal sample positions)

(%) Signal Trace Mode (for viswing signal swing vs. time)

Signal Trace Mode Options

Wiew * | of data burst,

Ok ] [ Cancel

3
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Eye Overlay Mode

Use this mode when setting sample positions for data signals.

In this mode, DDR3 Eyefinder overlays the eyes for each bit in a burst in
order to show a composite eye, without tri-state or noise, that helps you
locate the best sample position.

Eye Overlay Mode: Overlaying each bit of 4, 8, or 16 bursts on top of each other

(example of burst of 4)

Signal Trace Mode

Use this mode for viewing signal swing vs. time. Although sample
positions can be checked and modified in this mode, it is generally not
recommended.

In this mode, DDR3 Eyefinder overlays complete bursts in order to
provide additional qualitative insight into the signal integrity on the DDR
system at the logic analyzer probe location.

Signal Trace Mode: Overlaying multiple captures of 4, 8, or 16
bursts on top of each other

(example of burst of 4)

When the Signal Trace Mode is selected, you can select from these data
burst areas to view:

* Beginning— Scans are made at the beginning of a data burst.

* Middle— Scans are made at the middle of the data burst.

* End— Scans are made at the end of the data burst.

For more information, see "Viewing Signal Swing vs. Time" on page 99.

Setting Scan Options

In the DDR Eyefinder Scan Options dialog's Scan Options tab, you can
specify the scan type, the scan resolution, and the scan range.
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DDR Eyefinder Scan Options g|
DDR Bus Specifications | Scan Mode | Scan Options
Scan Dimensions
(O Do time scan only,
@ Do time and threshold scan, (Recommended)
Resolution:  |Medium (Recommended) w
Range
() Full {Recommendsd)
O Partial psto ps
o[
Scan Type Time scans divide the sample position time range into "buckets". During

sample positions.

well as time.

the scan, many samples are taken at different signal delay settings (and
one threshold voltage), and the number of signal transitions that occur in
the buckets is recorded. When the scan completes, buckets that have a
greater number of transitions are colored brighter or with more intensity
than buckets with fewer transitions. Buckets with no transitions have no
color. This gives you a picture of where signal crossing points occur and
can tell you where to set sample positions. Time scans are done at a

single threshold voltage setting and provide the fastest scan for setting

Time and threshold scans divide time buckets vertically into voltage
range buckets. During the scan, different threshold voltage settings are
used as well as different delay settings. The scan results show more
signal detail and help you better identify eyes and proper sampling
positions. Threshold scans take longer because they scan voltages as
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Resolution You can select from these resolutions:

Ultra Fine (Slowest)— 5 ps time, 5 mV threshold resolution — uses
the most buckets, and the scan takes longest to run.

Fine— 10 ps time, 10 mV threshold resolution — uses many buckets,
and the scan takes longer to run.

Medium-Fine— 25 ps time, 20 mV threshold resolution — uses
setting between Fine and Medium.

Medium (Recommended)— 50 ps time, 50 mV threshold resolution
— uses an intermediate number of buckets and results in an
intermediate scan time.

Coarse (Fastest)— 50 ps time, 75 mV threshold resolution — uses
fewer buckets, and scans complete in a shorter amount of time.

Range Full performs the scan over the full sample position time range.

Partial lets you narrow the time range and perform faster scans.
However, be careful when changing these values. If you scan too short a
time range, you could miss the proper signal eyes.

Generally, you use this option when there is a portion of a signal you
want to view in more detail and you want to shorten the time it takes the
scan to run.

See Also * "Setting Advanced Scan Options" on page 91

Setting Advanced Scan Options

In the DDR Eyefinder Scan Options dialog's Scan Options tab, you can
click Advanced Options... to change advanced scan options.

Advanced Options

Logic Analyzer Trigger and Storage Qualification

X

Unit Interval Delays

Read J

Threshold Scan Range Offsets

(O Cuskom offsets

() Do not store back-to-back memory bursts

() Use current logic analyzer trigger

Use these controls ko move eves left or right, ¥ou must rescan for changes to take effect,

(3) Default offsets (+-300my For Eve Ovetlay Mode, +-500mY For Signal Trace Mode)

it ko !

wirite J

OF ] [ Cancel ] [ Help
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b Using DDR3 Eyefinder

Logic Analyzer Capture and store all memory bursts — this is the default setting.
Trigger and Storage Do not store back-to-back memory bursts — you can use this to
Qualification eliminate the "double eye" effect in scan results.

Use current logic analyzer trigger — this lets you further customize the
samples that are used in scans.

Unit Interval Delays If the eyes in which you want to set the sampling position are outside of

the adjustment range, you can use these "coarse delay" adjustments to

move the signals left or right (in relation to the zero time) by Unit Interval

(clock cycle) amounts.

It is unlikely that you will have to change the unit interval delays when

using the proper configuration files and Total Read Latency and Total

Write Latency settings.

After making coarse delay adjustments, you must rescan and set the

sampling positions again.

Background: There are two ways to move the DDR3 Eyefinder display

window and scan the appropriate location for the Read and Write data

valid windows:

1 By adjusting the Total Read Latency setting for the Read eyes and
Total Write Latency for the Write eyes. See "Setting DDR Bus
Specifications" on page 87.

2 By adjusting the Unit Interval Delays sliders. In the extreme right
position, the delay is zero between the qualified clock edge and the
data. Each mark to the left represents a whole clock cycle. The Unit
Interval Delays sliders are usually used only for two scenarios:

* When setting up a new configuration for a new probe or embedded
midbus application where delays from the routing require
adjustment in the DDR3 Eyefinder display.

* When adjusting for significant changes in the data rate compared
to the range of the specification for a specific configuration. For
instance, most DDR3 probes are set up expecting DDR 3 800-1600.

Moving the slider to the left results in the data eyes moving left in the

display after rerunning a scan. If the slider is all the way to the right and

the data eyes need to move further to the right, reduce the Total Read

Latency and Total Write Latency settings in the DDR3 Eyefinder tool.

Once you determine the correct Latency settings to capture the data

eyes, use the same latency values in the DDR Bus Decoder.

Threshold Scan Lets you specify a custom vertical range to use for threshold scans. This
Range Offsets option lets you either:

* See a portion of a signal in more detail (and shorten the scan time).

* See more of the signal swing (and lengthen the scan time).

Note that the default offsets are different depending on the selected
Scan Mode.
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Performing Scans

When performing DDR3 Eyefinder scans, you can perform read only scans
or write only scans, you can cancel scans, and you can clear eye data.

DDR3 Eyefinder 3
Step 1 - DDR Specs and Scan Options

Provide DDA bus specifications and select scan options. ->

Step 2 - Do DDR 3 Eyefinder
Mo szan currently running.

Perform Scans: () Read Only () 'white Only () Both

Clear Al Eve Data

Step 3 - Set Sample Positions

Wiew resultz of DDR 3 Eyefinder. Mark the ideal
zampling point for each signal and apply thiz s
infarmation.

Torunscans 1 Click Perform Scan to start a scan using the currently set options (see
"Setting Scan Options" on page 87).

ToselectRead < If you are only interested in setting the sample positions of data read

Only, Write Only, or data write signals, you can choose Read Only or Write Only.
or Both read and

write scans
Tocancelascan 1 Click Cancel Scan to stop a currently running scan.

Toclearalleye 1 Click Clear All Eye Data to clear all DDR3 Eyefinder scan data.
data
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Setting Sample Positions

After performing DDR3 Eyefinder scans, when setting sample positions,
you can change the display settings to help identify the proper eye
locations, and you can adjust the recommended sample positions.

To do this, click Set Sample Positions... in the DDR3 Eyefinder dialog. This
opens the Set Sample Positions dialog.

Set Sample Positions |Z|
Display Scale Eve Sensitivity
|'45DD |D5 t0| 3000 | ps [ Apply ] [Scaling,l’CoIor... ] ]7 Apply
-4000 ps -3000 ps -2000ps -1000 ps 0ps 1000 ps 2000 ps 3000 ps
..|....|....|....|....|....|....|....|
A~
DATA_R[0] 1650w m|ps PR a| W mw
DATA_R[1] 1600 o m|ps 0 alw|my
DATA_R[Z] (1600 g m|ps PR a| W mw
e P PR
DATA_R[3] # R "qu; l* ] 1400 afe|ps 0 aw|my
el *.'-r.l' - 'F.q.'.l'."-I S
q'l.l [ o ] . . .
DATA_R[4] :'lh... " - T J1610 o m|ps 0 &%y
.F'.' ' .J e R L,
DATA_R[S] 1540w mlps P AW mw
DATA_R[6] 1600 o m|ps 0 alw|my
o;o.o.o.o., T e o]
DATAR[7] ...=§=§=§= h.j_r..’ .ﬂrl-.ﬂ' \1.0.0.0. 1620 o w|ps 0 alelm
.°.°.°.°.°t.Ju._ ol ok e Bt i.o.o.o.
P r-.l., IJ'I' Py f' el
pebetetatety [ e o R o n el iadilar o,
DATA_R[8] P i ety &+ B A R e e R = 1390 ﬂﬂ ps 28 ﬂj T v
[#]"Snap" markers to eye center? | Set all ko recommended sample position | [ Export Data... ] [ Ok ] [ Cancel ] [ Help

The Set Sample Positions dialog gives you these capabilities:

* "Adjusting the Display Scale" on page 95

* "Changing the Time Bucket Scaling and Colors" on page 95

e "Adjusting the Eye Sensitivity" on page 97

e "Adjusting Sample Positions" on page 98

The Export Data...button lets you export the underlying eye scan data to a
CSV format file that can be imported into Microsoft Excel or other data

visualization tools. For more information on the format of the exported
CSV data, please contact your local Agilent sales representative.
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Adjusting the Display Scale

In the upper left corner of the Set Sample Positions dialog, there is a
Display Scale box for adjusting the scale of the display. This lets you zoom
in on a particular eye(s) or zoom out to the full scale of the data that was
scanned. After you enter the desired values of the range, click Apply.

Set Sample Positions

Display Scale Eve Sensitivity
|'3UUU |D5 t0| o | ps | Apply | [Scaling,l’CoIor... ] '7

-3000 ps -2500 ps -2000 ps -1500 ps -1000 ps -500 ps 0ps
L L e B B B B B e |

-~
| .
L . N

Changing the Time Bucket Scaling and Colors

To change the time bucket scaling and color/intensity settings in the Set
Sample Positions dialog:

1 Click Scaling/Color....

2 In the Scaling/Color Choices dialog, select the Scaling drop-down and
choose the desired scaling:

Scaling/Color Choices

Scaling:

ColorfIntgLog
Log2

Log1000

Scaling: Example Notes

- I e el
™ L y

Log (Color graded)

Log2 (Golor graded)
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Scaling: Example Notes

Log10 = T E (Color graded)
XL I LXK

Log100 o e A e el e e (Color graded)
G AR e e e

Log1000 — (Color graded)
.l'. l'- =’ F: L I-.' F o l.' - "

3 In the Scaling/Color Choices dialog, select the Color/Intensity drop-down

and choose the desired color scheme or intensity:

Scaling/Color Choices

A

ColorfIntensity: |C0ntinu0us Hue

Intensit:

Color Graded
Gray Graded
Solid Color

Color/Intensity:

Example

Notes

Intensity

(Linear scaling)

Continuous Hue

'-Il-lrli o B -:! o e i eV
L A A

(Linear scaling)
Continuous hue
appears the same for

all Log scales.
Color Graded _ (Linear scaling)
™ L y
Gray Graded (Linear scaling)
Solid Color (Linear scaling)
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4 Click 0K to make the scaling color change.

Adjusting the Eye Sensitivity

To adjust the eye sensitivity in the Set Sample Positions dialog:

1 Drag the Eye Sensitivity slider; then, click Apply.

Set Sample Positions

Display Scale Eve Sensitivity

|'4UUU | ps t0| 1000 | ps [ Apply ] | Scaling/Calor... | j

Changing the sensitivity does not affect any of the collected data, it just
hides lower intensity values so that you can more easily identify the signal
eyes.

Some examples of decreased sensitivity are shown in the following table.

Color/Intensity: Example Notes

(Linear scaling,
decreased sensitivity)

Intensity

(Linear scaling,
decreased sensitivity)

Continuous Hue

Color Graded (Linear scaling,
- - r i decreased sensitivity)

Gray Graded (Linear scaling,
decreased sensitivity)
Solid Color L W W OW W W W W (Linear scaling,

ih‘_i i ii_* #_""i decreased sensitivity)
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Color/Intensity:

Example

Notes

Intensity

OO0

(Log2 scaling,
decreased sensitivity)

Continuous Hue

(Log2 scaling,
decreased sensitivity)
Continuous hue
appears the same for
all Log scales.

Color Graded

(Log2 scaling,
decreased sensitivity)

Gray Graded

(Log2 scaling,
decreased sensitivity)

Solid Color

FEBIR RS

(Log2 scaling,
decreased sensitivity)

Adjusting Sample Positions

In the Set Sample Positions dialog, you can do these things to adjust the
sample positions:

¢ Click Set all to recommended sample position.

The white crosshair markers show the recommended sample positions.

DATA_R[7]

L' L L

i i Al AT 1-.'._":.--_.1-

o
.

DATA_R[E]

I
Fatedate!
P

“ 3
“

|-|."-#.:='-n'i'l'.f" R B

* | ps 0 A ¥ mv

"Snap" markers to eve center? |§Set all ta recommended sample position | [ Export Data... ]

] [ Cancel ][ Help

¢ Single-click to move to the center of suggested eyes.

¢ Uncheck the "Snap" markers to eye center option for greater control over
the sample position placement.

¢ Use the fine controls to the right of the signal pictures.

98

DDR Setup Assistant Online Help




Using DDR3 Eyefinder 5

Viewing Signal Swing vs. Time

If you have selected the Signal Trace Scan Mode (see "Setting Scan Mode"
on page 88) and performed a scan (see "Performing Scans" on page 93),
you can click Set Sample Positions... in the DDR3 Eyefinder dialog to view
the signal swing vs. time. This view:

¢ Provides additional qualitative insight into the signal integrity on the
DDR system at the logic analyzer probe location.

¢ Lets you check and modify sample positions although it is generally not
recommended.

e Can show how the bits in a complete burst compare to one another.

e Can show how bursts from different byte lanes compare to one another.

For example, the following picture shows signal trace scan results at the
beginning of an x8 data burst.

M Set Sample Positions |§|
Display Scale Eve Sensitivity
-4000 ps bo | 3000 ps [ Apply ] [Scaling,l’CoIor... ] _'| Apply
-4000 ps  -3000ps -2000ps -1000ps 0ps 1000 ps 2000 ps 3000 ps
L L e e e e e L
A~
DQS_R[6] G0 wiwips 50 alwmw
D05 R7] T 4w ps S0 & w|my
DATA_W[0] 2S00 g mlps PU a|wmy
DATA_W[1] ZSE) w mlps PR a|wmw
DATA_W[Z] U 0 alw|my
DATA_W[3] 230 g m|ps P AW mw
DATA_W[4] 2520 a|mips S0 m|w|mw
DATA_W[S] 25w wlps N0 a|wmy
v
[¥]"snap" markers to eyve center? | Set all to recommended sample position] [ Export Data... ] [ QK | [ Cancel ] [ Help
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Solving DDR3 Eyefinder Problems

If you run into these problems, see:

e "If scans stick on Runs in DDR3 Eyefinder" on page 100

e "If there are no transitions in DDR3 Eyefinder" on page 100
e "If eyes show tri-stating" on page 101

e "If eyes are closed" on page 101

e "If there are multiple eyes" on page 102

e "If eye scan results are noisy" on page 103

If scans stick on Runs in DDR3 Eyefinder

If scans stick on Runs in DDR3 Eyefinder, this means triggers are not
happening in the logic analyzer. You can verify this by looking at the
status in the Agilent Logic Analyzer application. If this is the case, cancel
the scan and look for possible solutions.

Possible ¢ Take a trace in the logic analyzer to make sure reads and writes are
Solutions: occurring.

e Make sure there is consistent memory traffic on the channel you are
probing.

If there are no transitions in DDR3 Eyefinder

The following picture is of an example scan showing no transitions.

Set Sample Positions g|

Display Scale Eve Sensitivity
-4300 ps to | 3000 ps [ Apply ] [Scaling,l’CoIor... ] j

-4000 ps -3000 ps -2000ps -1000 ps 0ps 1000 ps 2000 ps 3000 ps
LI e e |

T T T
[ AT ~
DaTA_R[O] 1 IS0 | mips I W mw
AT
DaTA_R[1] | 1600 | mips 0 Wy
AT
DaTA_R[Z] | 100 | mips 2 W my

] 1400

DATA_R[3] ®ips 0 W my

Possible Take a trace and observe the data. If the data is not changing during the
Solutions: burst, then DDR3 Eyefinder will not show transitions.

Example: Entire burst is the same pattern. Resulting in no transitions in DDR3
Eyefinder.
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If eyes show tri-stating

Horizontal lines through the middle of eyes show tristating, as in the
following picture.

Set Sample Positions @

Display Scale Eve Sensitivity
-4000 ps ko | 3000 ps [ Apply ] [Scaling,l’CoIor... ] _'|
-4000 ps  -3000ps -2000ps -1000ps 0ps 1000 ps 2000 ps 3000 ps
L e e e B e
- - V.
. . . e e e - E
DATA_R[0] %. e ..l_..j:l.|_.Ilr T Rl 060 w|mlps 0 a|w|mw

1 -
DATA_R[1] o T | T ._":.,':.'.I';:.ﬁ.._'..,._' E030 | wips 0 a|w|mw

DATA_R[Z2] e v r_.:_ e :F' 1..'.'_ e H .'-I"'_.l?': I 3010 | m|ps 0 alwmy

DATA_R[3] %_ﬁ: _-l-:l ':.-"‘..'I;'\.rliir LI 2840 «|m|ps 0 alwmy

Possible ¢ Check the Total Read Latency and Total Write Latency values in the
Solutions: DDR3 Eyefinder options dialog are correct.

¢ Adjust the Unit Interval Delays in the DDR3 Eyefinder advanced options
dialog and re-run the scan.

e Make sure the clock signal is "clean" with crisp transitions.

e Make sure the Burst Length value in the DDR3 Eyefinder options dialog
is not set too high (for example, set at 8 when the real burst length is
1).

If eyes are closed

The following picture is of an example scan showing closed or "noisy" eyes.
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X

Set Sample Positions
Display Scale Eve Sensitivity

|'4UUU |D5 t0| 3000 | ps [ Apply ] [Scaling,l’CoIor... ] '7

-4000 ps  -3000ps -2000ps -1000ps 0ps 1000 ps 2000 ps 3000 ps
DL e e e e e e

|>

DATA_R[0] SI0ED | ps 0 alw|my
fap - N
DATA_R[1] S g | ps 0 alw|my
o
DATA_R[Z] S0 g | ps 0 alw|my

T
fﬁ- ' * o
DATA_R[3] +. #oooo 2840w w|ps 0 alwmy
o’o.": e el

Possible ¢ Check the Total Read Latency and Total Write Latency values in the
Solutions: DDR3 Eyefinder options dialog are correct.

e Try adjusting the Eye Sensitivity slightly and click Apply. A slight
adjustment of the sensitivity may help you identify the proper eye for
setting the sample position.

Be sure to reset the Eye Sensitivity after setting the sample position so that you are
not hiding scan information for additional signals.

e Try scanning at the next finer setting, but stay within the Medium or
Medium-Fine range. The Fine or Ultra Fine settings are generally not
necessary for setting sample positions and they take much longer to
run.

e Make sure the clock signal is "clean" with crisp transitions.
* Check the stimulus.

e Make sure the Burst Length value in the DDR3 Eyefinder options dialog
is not set too high (for example, set at 8 when the real burst length is
).

If there are multiple eyes
The following picture is of an example scan showing multiple eyes. In this

case, it is hard to identify the proper eye in which to set the sample
position.
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~Display Scale Eve Sensitivity
h -6000 ps ko I 4000 ps Apply | Scaling/Color... | IVJ— Apply |

-6000 p=-5000 ps-4000 ps-3000 p-2000 p=-1000 ps Ops 1000 ps 2000 ps 3000 ps 4000 ps
L I e e e RS

| | | I | | 1
S g o I ;
o | RARRRBRER | o s e
B [ ey o RS
e s B o B O O e | L (ALY
g = P A T P, e
ws [ ARBANEER | bl o s

Possible
Solutions:

Make sure the Eye Sensitivity adjustment is not being used.

* Use the "Do not store back-to-back memory bursts" option (see "Setting
Advanced Scan Options" on page 91).

e Try scanning at the next finer setting, but stay within the Medium or
Medium-Fine range. The Fine or Ultra Fine settings are generally not
necessary for setting sample positions and they take much longer to
run.

* Specify a greater voltage scan range (Threshold Scan Range Offsets) in
the DDR3 Eyefinder advanced options dialog and re-run the scan.

e Make sure the Burst Length value in the DDR3 Eyefinder options dialog
is not set too low (for example, set at 4 when the real burst length is
8).

* Note that while byte lane eyes can shift, there are seldom shifts within
byte lanes. Also, note that strobe eyes are aligned with the eyes of the
signals in the corresponding byte lane.

If eye scan results are noisy

The following picture shows eyescan results that are noisy.
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Set Sample Positions

Display Scale Eve Sensitivity
|'5UUU iDS tUi 3000 | Ps [ Apply ] [Scaling,l’CoIor... ] ] - Apply
-5000 ps -4000 ps -3000ps -2000ps -1000ps Ops 1000 ps 2000 ps 3000 ps
L o e )
)
o
DG5S _R[0] -0333331 1000 o | ps 0 alw|mv
3
]
5
s
DATA_WO] o (1000 o mwips 0 a|w my
g
% o
[
R
DATA_W[1] ol (1000 g(mips 0 alwlimv
aeont
pocdcd
DATA_W[Z] 1000 o | ps 0 alw|my

Possible ¢ Make sure there are consistent memory reads and writes (see "Setting
Solutions: Up Read and Write Traffic in the DUT" on page 31). For example, these
sort of results can occur when running multiple memory tests instead

of a consistent memory test.

e Make sure the memory being tested is not switching to a different rank
for a long periods of time.
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The Eyescan feature is used to set Thresholds and Sample Positions when
using the U4154A Logic Analyzer module. Eyescan is used to perform
general eyescans as well as to specifically find DDR data signal eyes. You
can also use the Eyescan feature to customize DDR eyescans and to
modify the scan qualification parameters that you initially set using the
DDR Setup Assistant tool.

For 16960A and 16962A logic analyzers, you use the DDR3 Eyefinder tool
to set thresholds and sample positions and find DDR3 data signal eyes.

You can then choose to set the sampling position and threshold voltages
suggested in the eye scan run or manually adjust these settings based on
the suggested values. You use the Eye Scan - Sample Position and
Threshold Settings dialog box to set up and run eye scan measurements
for U4154A. In this dialog box, first you create an eyescan measurement
and customize it to suit your specific requirements and then run this
eyescan measurement. This allows U4154A logic analyzer to determine and
suggest optimal values for sample positions and thresholds.

To know about the eyescan feature in detail and how to set up and run an
eyescan, refer to the topic Setting up and Running Eyescans in U4154A
Logic Analyzer in the Logic Analyzer online help.
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7  Validating the DDR Setup

Validating Data in the Trace

After sampling positions have been set up, click the Run button to take a
trace. Then, view the results in the Waveform window.

Correct sample position.
Rising edge of CKO while
CSis low.

[(Jewko 1 ¥ | 4 ) " “ "
er{] cat (=% s (@ _ 3

Mok, 0¥
|--D catrn [ X 9l
l--{] CE#(2) X ¥

{Joommann  [(= ][ ie ] iKY

@-{] commanno |[= ¥ Wite |

&{]ADDR [= ¢ eoet (i)
{8 (=¥ x [l
[loes_R ( X ¥

B{|paTa R [= ¥]fxxex @)
m{]cER (=] o (i)

[oas_w X
@-{Joatasn = v)pooced i)

] B (=9 w [ |

The previous picture shows a valid write and write burst.
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Recalling DDR Favorite Triggers

The configuration files provided with the DDR Bus Decoder include these
DDR favorite triggers:

DDR Favorite Trigger Description
Burst 4 Write Data Triggers on four write burst data values.
Burst 8 Write Data Triggers on eight write burst data values.

Mode Register Settings (MRS) | Captures mode register settings as the DDR device under test
starts up. This trace will show the Total Read latency, Total
Write latency, burst length, and burst type (sequential or
interleaved) values of the DDR device under test. See "Taking a
Mode Register Settings (MRS) Trace" on page 50.

Basic Trigger Lets you specify command, CS#, CKE, and CS0 values to trigger
on.
Filter NOPs Uses trigger sequence step storage qualifiers and branched to

prevent NOPs from being stored in the trace.

To recall the DDR favorite triggers:

1 In the Agilent Logic Analyzer application, open the Advanced Trigger
Setup dialog.

2 Click Recall... at the bottom of the dialog.
3 In the Recall Trigger dialog, select the favorite trigger; then, click OK.
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Triggering on Valid Commands

With DDR signals, you can set up the logic analyzer to trigger on valid
commands. For example, you can trigger on CommandO and qualify it with

CS#0.
Advanced Trigger, for DDR3 B\

Trigger Functions Trigger Sequence

-~

= Defaulk Storage

E Pattemn Overridden by store actions in individual trigger steps:

3| () 5o 5]

% Advanced IFThen

= [¥] (¥] [Busisianal | [__commanpn | [allbis v|[= | [write ) (Evm_¥)
5 oars ¥|[ 1 DO
E Then E] |Trigger and fill memary V|

E] with E] Default Storage

Note that you can use pre-defined symbols to easily select commands.

For more information os setting up triggers, see "Specifying Advanced
Triggers" (in the online help).
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Burst Triggering

With the 16960A and 16962A logic analyzers, you can use the burst
triggering feature to capture sequential data capture.

The trigger setup for sequential data triggering looks like:

Defaulk Storage
Overridden by store actions in individual trigger steps:

E] Store E] Anything w
Step 1 % Advanced IffThen

[¥] (¥] [Busisignal v allbits [+ [= v |[Read Em_¥)
accurs W 1 E=E
Then E] Goto | [Mext v

Advanced If Then
E] I E] Anything e
accurs W 19 E]

Then E] Goko v | [MNext W
Step 3 % Advanced IffThen

[¥] [¥] [Burst v+ v DATAR ¥
0000 0020 0000 0010 Hex %

2| 00000080 0000 0040 Hex %
3| 00000200 0000 0100 Hex %
4: | 0000 0800 0000 0400 Hex %

occurs v
Then E] Goko v | [MNext W
E] Else if not E] Bursk | (4 W DATA_R. ¥
| oooooozooooooorn  [E)(Hex ¥)
| oooooosooooooodn  (E)(Hex ¥)
3| o0000z0000000100  (E](Hex %)
| oooooeooooooo400  (E)(Hex ¥)

Then E] Goko w1 v

The trigger will be at the end of the burst pattern specified in the burst trigger.

For more information on burst triggering, see "Specifying Advanced
Triggers in the 16960/16962 Logic Analyzers" (in the online help).
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DDR Bus Decoder 114

The DDR Bus Decoder is used to decode data captured from the DDR
device under test.

Third party probes may provide their own, similar bus decoder tools.
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9 Decoding Captured Data

DDR Bus Decoder

The DDR Bus Decoder appears in the Agilent Logic Analyzer application's
Overview window, as shown in the following example.

Probes Modules Tools YWindows

]

o ooR3 #f DDR3DIHS  DOR Bus & Listing-1 |
Evefinder-1 Decoder-1 5
ewe) PEEE — Okeed Else]

o NT-DDR2DI Y,
H5-state }

[¢) Prpets )/
L —

For more information, see "Using the DDR Bus Decoder" (in the online
help).
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When using 16950A/B or 16951B logic analyzers (to capture DDR2 data),
the DDR3 Eyefinder cannot be used to determine the proper sample
positions for data signals. Instead, you can use the logic analyzer's timing
zoom feature as outlined in this appendix.

This procedure uses Timing Zoom to identify the time difference between
the CKO (rising and falling edges) and the center of the read and/or write
eyes. If dual sampling is used, there is one set of bus/signal names for
reads and another for writes, and the sample position can be set
independently for each.

The sample position for each bus/signal is set to the middle of the data
valid region for the burst type the bus/signal supports.

1 The DDR Bus Decoder requires the proper parameters to be entered in
order to decode valid states.

In the Agilent Logic Analyzer application's Overview window, select
System Configuration from the DDR Bus Decoder's Properties drop-down.

Probes Modules Tools YWindows
o Enhanced . ol ooR:z B ooRBUS EE Listing
Turho Trigger Decoder 5
Mre=])/ | HEEE Dees)/ (D ]
[ — _— ——|
System Configuration
! EemEEl Address Conversion Tool i
Purpose Probe...
[ Fosete )/ O
[ — -

Figure 1  Opening the DDR Bus Decoder System Configuration

The information required is generally available from the specifications
sheet of the memory device being used or by querying the BIOS of the
device under test.

Additive Latency - Defined by the chipset.
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Number of Chip Selects — This is either 1 or 2 based on the whether
either CSO is being probed and incorporated into the DDR Bus
Decoder or both CSO and CS1.

Total Read Latency — The delay from a valid Read command to when
the Read data is strobed on the bus.

Burst Length - Usually fixed at 2, 4, or 8.

The DDR System Configuration dialog for entering this information is
shown in the following figure.

DDR System Configuration

Chip Selecks Memory Configuration

Chip Select 0 ¢ Memary Type
[Jchip Select 1 Mermnory Width | 16 “ |
[ ] chip Select 2 i i 3
[ Jchipselect 3 e —
jpSelect 4 het soumoes i,
Seleck 5 : Tatal Read Lakency i 3.0 :_i
Tokal Write Latency | 2.0 $-i
Bursk Type :Sequential ;l
Burst Length !4 w |

1 Enabile

Pheysical Address Conskruckion
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Figure 2  Setting the DDR Bus Decoder System Configuration
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2 Start a memory test program that creates a good mixture of reads and
writes, ideally with bursts of both types close enough together to fit
several cycles of each type of burst in a single Timing Zoom trace.

A trigger on a write may be required if the test program does not have
a mix or reads and writes in close proximity.

3 Trigger the analyzer on a burst. This can be done by using the logic
analyzer trigger function "Find pattern n times" as shown in the
following figure:

Advanced Trigger, for DDR2 |:”E| X

Trigger Functions Trigger Sequence

e Defaulk Storage

Overridden by store actions in individual trigger steps:

Patternn
times E] Stare E] Anything w

@
-

3

=

™

o

E Advanced If Then

= [¥] (¥] [Busisignal +| [__commanp ] [albis ~|[= v [Read J Gm_v E
E E] |Bus,|’SignaI v| [ CS# ]|L0w v| |And v|

=

z (¥] [Busisional v | [ CKE ] |High v/ [and v

i E] |Bus,|’SignaI v| [ ala1] ]|L0w v|

ocours | W | 1 [Bl[=)[+] |everkualy |+
Then E] |Trigger and fill memary v|
) o

£ | >

[SimpIeTrigger...] [ Stare, .. ] [ Recall... ] [ Clear ] [ OF ] [ Cancel ] [ Help

Figure 3  Trigger on a read

Note that in addition to looking for the DDR commands, the CS# signal
is used to determine if the command is actually addressing a memory
chip, and the CKO signal is used to make sure the command sampled
on the rising edge of the CKO is used (since that is when the DDR
command bus is valid).

This example uses CS# to identify valid commands. Any chip select that
addresses an actual rank of memory may be used. If more than one
chip select signal is needed (such as when there are several DIMMS on
the bus), each of those chip select signals may be OR'ed together in the
trigger event.

4 Run the logic analyzer to capture a trace.

5 Open the Waveform window.
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If they are not already added by the supplied configuration file, add the
Timing Zoom bus/signal names for:

command clock, CKO (TZ)

chip selects, CS# (TZ)

DQS, DQS (TZ)

bus bus/signal names for data reads, DATA_R (TZ)
bus bus/signal names for data writes, DATA_W (TZ)

Scroll the waveforms to find the start of a read burst. You will see this
by finding where the DQS strobe becomes active.

6 The following figure shows an example Waveform window being used to
locate the start of a read burst.

Agilent Logic Analyzer - Unnamed Configuration - [Waveform]

DEHS Aad WTH QR [ [(F4E iy ry|ire

M1 to (M2 = 109.856 ns

sl [ 1onsidv (B)(2e](gxe]  Deh | 0s (8]0 (e () (20 ) m )

T " Nz
h

20 30 40 a0n
\ \ \ \

Bus/Sianal Simple Tri 0 ns -40 n= -30 n= -20ns -10n= 0= 10nz nz nz nz
UEElEE] (T3l THEEEY [ T T T IR SRR | \ | |

i O
flcke 72)
Ucszaz
Ocke @2)

=-ff| coMnaanD (72)
firasz @2
flcasz @z
fwez a2

=-ff| ADDR (72) 0000

&=-ff| BA (72) ]

=-ff| DATA_W (72)

=-ff| DATA_R (12)

< ¥ % >
~ Dverview W avefarm &= Listing
For Help, press F1 Skatus,.. Local
e

Figure4 Locating a Read Burst
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Your display may differ from the previous figure. This is okay. To measure the timing
differences you can use just the DATA (TZ) bus/signal names and not the DATA_R (TZ)
bus/signal names.

7 Now, measure the time delay from the closest edge of CKO prior to the
center of the read data eyes.

Place a marker on that edge of the CKO. Place the other marker in the
center of the data valid region for the read data bus/signal name.

You may find it easier to identify this point by locating the point on
one of the DQS signals that is equal distances from the edges. Note the
delay between the markers as shown in the following figure.

Agilent Logic Analyzer - Unnamed Configuration - [Waveform]

Eile Edit Yiew Setup Tools Markers RBun/Stop Waveform Window Help - 8 x
DEHS M as «TH|QR | iFiT g i Yy i e
M1 to M2 = 126.25 ns | Clock to Data =594 ps |
Scale | 2 nsfdiv [E] ¢ |[4 2 Delay | 22.25ns @M e [1] =d § w
LU ClhckData N2
Bus/Signal T Tilsmer 25 Nz 1425 nz 16.25 nz 1825 nz 2025 ns 2225ns 2425nz 2625 ns 2825ns 3025 ns 3225
[T T T T T S L T e T B R
. 12ns : Do 32.5 ns |l
Time ||IIIIIIIIII||||||||||||||||||||||||||||||||||||||||||||||||||:|||||||||||||||||||||I|
] 1 0 1 0 I ]
Ucszma
Ocke 2
=-ff| coMnaanD (72)
flrasz a2
flcasz a2
flwez 2
=-ff| ADDR (72) 1004
=-f]8A 72)
=-ff| DATA_W (72)
=-ff| DATA_R (12)
floas d2)
= 1 i i v
< > £ > £ >
~ Dverview W avefarm &= Listing
For Help, press F1 Skatus,.. Local
Figure 5  CKO rise to center of read data eye
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10

Repeat this procedure using the next edge of CKO and the
corresponding data burst cycle (it will be right next to the burst cycle
you just looked at).

Repeat this procedure for several cycles of the burst. You may do this
for other read bursts as well if you wish to cover different types of data
burst patterns and account for possible edge jitter sources.

Compute the average of the times for all the burst cycles (combining
those for the rise of CKO and the fall). This will be your sample
position delay value, for example 300 ps.

Now, it is time to use this delay information to set the logic analyzer
sample position.

In the logic analyzer's Sampling Setup dialog, click Thresholds and Sample
Position....

In the Thresholds and Sample Positions dialog, you can set the sample
positions for the read and write data bus/signal names.

Thresholds and Sample Positions |§|
Legend
| Current Sample Position {tSample) A Suggested Sample Position Signal Activity Envelope [ Display 8] [ Advanced. .. ]
== Current Threshold {vThresh) 4 Suggested Threshold 2= Signal Activity 61 Channels Selacted for Run
| Buses{Signals to Run Tow 9 o2 AL 1 2 3 4 Bm Sample Position Messages
5 STAT | ' ' ' I ' I [ ' ' [ ' | tSample = -1.41 ns avg Expand bus to see 1
T T T T T T T T
M_I™ KO | | I L I | I | tSample = -1.60 ns
r ADDR | ' ' ' I ' ' ' ' ' ' | tSample = -1.64 ns avg Expand bus to see 1
+- M ROWADDR | ' ' ' I ' ' ' ' ' ' | tSample = -1.64 ns avg Expand bus to see 1
#- M COLADDR | ' ' ' I ' ' ' ' ' ' | tSample = -1.63 ns avg Expand bus to see 1
= DATA W | ' [ I | " ! I [ ' ' | tSample = -0.80 ns avg Expand bus to see 1
B T T T T T T T T T
r DATA R | I I I | tSample = -0.89 ns avg Expand bus to see 1
T T T T T T T T T
H- M COMMAND | I] | tSample = -1.66 ns avg
M_~ co# | ' ' ' L ' ' ' ' ' ' | tSample = -1.63 ns Mo signal activity,
T T T T T T T T T
M_~ RAS# | L | tSample = -1.79 ns
T T T T T T T T T
M_™ CAS# | L | tSample = -1.67 ns
[ T T T 1 T T T T T T 1 b
| Run | |Auto Sample Position Setup v T ok [ Cancel ] [ Help
e

Figure 6  Setting the Sample positions

"

Set the sample position to be equal to the average time you computed
earlier.

The easiest way to do this is to point to the blue vertical sample
position bar with the mouse and press and hold the left mouse button
while dragging the blue bars as far to the left side of the display as
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possible. This will cause all the blue bars for that bus/signal name to be
set to the same value. Then, you can drag the blue sample position bar
back to the right to place it in the position you measured earlier.

The sample position is indicated on the scale at the top of the display
as well as on the side under the "Sample Position" column.

The following figure shows the DATA_R bus/signal name sample
position set to +309 ps as an example. This means that if you measured
a 309 ps average delay to the center of the data eye for the DATA_R
bus after a valid CKO edge, you would set the logic analyzer sample
position for DATA_R to +309 ps (as shown in in the following figure).

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 = Signal Activity 61 Channels Selected for Fun
| Buses{Signals to Run Tow 9 o2 AL 1 2 3 4 Bm Sample Position Messages
5 STAT | ' ' ' I ' I [ ' ' [ ' | tSample = -1.41 ns avg Expand bus to see 1
T T T T T T T T
WI_I™ cko | | | L l | | | tSample = -1.60 ns
5 ADDR | ' ' ' I ' ' ' ' ' ' | tSample = -1.64 ns avg Expand bus to see 1
+- W3 ROWADDR | I I ' I ' ' ' ' ' ' | tSample = -1.64 ns avg Expand bus to see 1
+- W3 COLADDR | I I ' I ' ' ' ' ' ' | tSample = -1.63 ns avg Expand bus to see 1
+ DATA WY | I [ I I " | I [ ' ' | tSample = -0.80 ns avg Expand bus to see 1
¥ DATA R | I [ I I I I I I ' ' | | 309 ps @U[ﬂ Expand bus to see 1
T T T T T T T T T
H- W COMMAND | I] | t3ample = -1.66 ns avg
W_I co# | I I I L I I ' ' ' ' | t3ample = -1.63 ns Mo signal ackivity, C|
T T T T T T T T T
VI~ RASH | 1 | tsample =-1.79ns
T T T T T T T T T
W _I cass | L | tSample = -1.67 ns
I T T LI | T T T T T T 1 w
| Run | |Auto Sample Position Setup v T ok [ Cancel ] [ Help
e

Figure7 DATA31-0 set to +1.86ns

12 Repeat this procedure as well for the ECC bits and the data strobes.

13 For the DDR command/address bus you can repeat this procedure also,
except that time is measured only from the rising edge of CKO since
those signals are only valid at that time.

This completes the procedure for the read configuration.

Use the same procedure using write bursts and the write data
bus/signal names. The only difference is that you can easily find the
center of the data valid window by setting the second marker to the
EDGE of the DQS signal. (Write data eyes are centered on the edge of
the strobes whereas reads straddle the DQS strobes.)

14 If you are using the Dual Sample Mode, repeat the calibration
procedure for Writes.
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You should now be ready to take state traces and be confident you will
capture bus traffic correctly.

For more information, see "To manually adjust state sampling positions"
(in the online help).
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D

DUT Device Under Test.

interposer Describes a probing method where the probe is located
between a slot and a DIMM.

M

midbus probe Describes a probing method where Soft Touch footprints are
designed into a DUT board between the memory and the memory
controller. The N4834A midbus probe is one specific footprint and
configuration for midbus probing. Other custom Soft Touch footprints are
possible.
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