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Overview

The Keysight B466TA memory analysis software offers a suite of tools that include the
industry’s first protocol compliance violation testing capability across speed changes, a
condensed traffic overview for rapid navigation to areas of interest in the logic analyzer trace,
powerful performance analysis graphics, and DDR and LPDDR decoders. With the B4661A
memory analysis software and a Keysight logic analyzer ', users can monitor DDR3/4 or
LPDDR2/3/4 systems to debug, improve performance, and validate protocol compliance.
Powerful traffic overviews, multiple viewing choices, and real-time compliance violation
triggering help identify elusive DDR/LPDDR system violations.

The Keysight B4661TA memory analysis software provides four standard software features and
four licensed memory analysis options.

Licensed software options
DDR decoder with physical address trigger tool (B4661A-1xx)
- LPDDR decoder with physical address trigger tool for LPDDR/2/3 (B4661A-2xx)
- DDR and LPDDR compliance violation analysis toolset (B4661A-3xx)
- Post-process compliance violation analysis
- Real-time compliance violation analysis
- DDR3/4 and LPDDR2/3/4 performance analysis (B4661A-4xx)

Standard software features
- Default configurations for DDR and LPDDR probing solutions for Keysight logic analyzers
- DDR setup assistant
- DDR eye finder/eye scan
- DDR configuration creator

1. B4661Ais compatible with Keysight logic analyzers supported by Version 6.20 and higher of the logic and
protocol analyzer software.
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Overview (Continued)

Use the optional
compliance violation
analysis and performance
tools to further debug,
validate, and optimize
your memory system.
(See pages 5 to 19)

Use optional DDR or LPDDR decoders to monitor
memory activity and follow the memory signal flow
like a device on the memory bus. (See pages 20 to 21)

Start with Keysight's standard DDR/LPDDR tools to help setup
your measurement (see pages 22 to 26)
- Standard configuration files for Keysight and FuturePlus

interposers are provided.
If a standard configuration is not available for your probing
solution, the DDR/LPDDR configuration creator enables you
to quickly create a configuration file relative to your system’s
layout.
Setup assistant and eye scan help you get sampling positions,
thresholds, and triggering adjusted for a good measurement.
Eye scan also helps you identify multiple signal integrity and
execution issues before you even take your first trace capture
with your logic analyzer module.
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DDR3/4 and LPDDR2/3/4 Performance Analysis Tool
(B466TA-4FP/TP/NP)

Key features
- Traffic overview
- Command graphing
- Transaction decode
- Performance overview
- Calculate and graph MByte data rates and % bus utilization
- Address access mapping
- By row and Col ADDR
- By row ADDR and time
- Refresh rate overview

Achieve greater insight faster using the B4661 memory analysis software for DDR3, DDR4,
LPDDR2, LPDDR3, or LPDDR4. DDR/LPDDR memory measurement and debug work has
become more complex and time consuming over the years as data rates increase and the
architecture becomes more advanced. Using the DDR3/4 and LPDDR2/3/4 performance
analysis tool, navigation to problem areas is simplified with a powerful new traffic overview that
presents the logic analyzer trace capture at a high level with user-selected filtering.

Traffic Overview

Command graphing

Using traffic overview, each command on the bus is a row in the table. Columns vary depending
on the viewing option chosen. Users choose from the following viewing options:

- View all ranks - in this mode, the table columns are “All ranks,” “Rank 0,” Rank 1,” etc. The
chart shows a different color dot on a different line for each rank.

- View a single rank - The table columns are “All banks,” “Bank 0,” etc. (For DDR4, the
columns are “All BG/BA’, then all combinations of BG and BA.) The chart shows one line of
dots. A choice for which bank to view in the chart is enabled.

- All banks - The chart shows a dot for every command on the rank, regardless of bank. All
dots are the same color.

- Asingle bank - The chart shows a dot for commands that apply only to the selected bank.

- If the user has a multi-rank system and wants to see charts of each rank simultaneously,
then they can use multiple applications of the tool.
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Rafresh L] o 0 ] 0 o o [
Procharge 08 ns 65 138 56 100 122 497 1406
Actvate m 134 T 164 a7 133 158 125 oe6
Read 268 210 195 58 20 87 4 32 2474
Write 54 a8 47 [ 42 45 8 7351
] o ] ]i Va1 | Ustrg 1 B ooRveser |

Figure 1. Traffic overview example: Graphing command activity by commands and banks across the
captured trace from the Keysight logic analyzer.

The traffic overview containing transaction decode, summary calculations, meta-data, and
graphing provides a condensed and insightful overview of system activity and enables powerful
navigation to areas of interest.
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DDR3/4 and LPDDR2/3/4 Performance Analysis Tool

(B4661A-4FP/TP/NP) (Continued)

Transaction decode
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Figure 2. Transaction decode provides a high-level view that is time-correlated to the listing window where
the more detailed DDR bus decoder results are viewed. (The transaction decode also includes a details
window to see the data associated with each read or write transaction.)

Performance Overview

Calculate and graph MByte data rates and % utilization

Figure 3. Customize performance views by changing sample rate and performance measurement

selections.
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DDR3/4 and LPDDR2/3/4 Performance Analysis Tool
(B466TA-4FP/TP/NP) (Continued)

Address access mapping
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Figure 4. Address access heat map enables an overview of the number of accesses at specific row and col
addresses.

Figure 5. Users may also select row address and time as the axis on the address access heat map.
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DDR3/4 and LPDDR2/3/4 Performance Analysis Tool
(B4661A-4FP/TP/NP) (Continued)

Refresh rate overview

DDR/LPDDR memory is volatile. The charge on the memory cells (capacitors) needs to be
“refreshed” to ensure memory values are retained. For DDR and LPDDR memory, there are two
ways to refresh

- Issue the refresh command

- Issue a self-refresh command and put the memory into self-refresh mode for some length

of time
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Figure 6. Refresh rate charts of LPDDR4 trace activity and quick pass/fail indication.

The refresh rate overview provides insight into refresh performance. It graphs refresh rate
information for each sampled RW (refresh window) time window. By default, new refresh
window samples are taken whenever there is a refresh event: refresh commands or entering/
exiting self-refresh mode.

The X axis of this chart is time. The Y coordinate is the percent scale of expected refresh
commands and self-refresh time found in the time window. The horizontal green line represents
100% for quick pass/fail indication. Red dots indicate areas that are under 100%.

Users can set the refresh window time (default 32 ms), the number (R) of refresh commands
expected in the refresh window time, and the rank to display.

The highlighted box in the lower chart shows the refresh window time span for the sample at
the “RW” marker point. The highlight box is red when under 100% and white when >= 100%.
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DDR and LPDDR Compliance Violation Analysis Tool
(B466TA-3FP/TP/NP)

The DDR and LPDDR compliance violation analysis toolset provides two tools under one
license. Both compliance tools cover DDR, DDR2, DDR3, DDR4, LPDDR, LPDDR2, LPDDR3, and
LPDDR4. The two tools are:

- Real-time compliance violation analysis

- Post-process violation analysis

Key features of both the post-process and real-time compliance violation tools:

- Test compliance violations across speed changes using the post-process compliance
violation tool.

- Identify DDR/2/3/4 or LPDDR/2/3/4 state machine, protocol compliance, and protocol
level bus cycle timing violations using either post-process or real-time tools.

- Save time with automated real-time DDR2/3/4 or LPDDR2/3/4 protocol compliance
measurements and trace captures using the real-time compliance violation analysis tool.

- Edit parameters of the DDR/LPDDR standard preset tests easily using the enhanced
parameter editing interface for both post-process and real-time tools.

File View Tools Help

D H| o' )@yl |

Module Selection

Select & DDR moduls bo anahrze ||_p-|:.m4mu.;n ;| Refresh |
Select the COR memory type  [1pnoad |

Select the speed bin for testing 1500 <]

o Seects

Lk 1 1 Bus Oplions
Current it set: [LPODR4 1600 Linits Set EBurst Lergth In:-rs v|
Edt Uik Valoes... |  Apply Custom Link Set. .

~Daka Options
I sutomatically scquire new Logic Ansbyzer daba when running bests.
M rimber of Fadlures bo ket For & single best E

Usar Coamaments

Figure 7. Both the real-time and post-process compliance tools provide user interfaces with pull-down
selections to make setup easy.

Post-process and real-time compliance tools both contain dialogs with descriptions of the
parameter values for ease of editing.
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DDR and LPDDR Compliance Violation Analysis Tool
(B4661A-3FP/TP/NP) (Continued)

Real-time compliance analysis

The automated real-time compliance analysis tool detects and captures state machine,
protocol compliance, and protocol level bus cycle timing violations for DDR3/4 or LPDDR2/3/4.
Real-time violation detection is an important advancement in DDR memory debug and
validation. Monitoring your DDR bus real-time means the Keysight logic analyzer will
continuously monitor the bus for the selected test and trigger if it occurs within the specified
time frame. Beyond monitoring your DDR3/4 or LPDDR2/3/4 system real-time for elusive
violations, designers can also monitor other digital system continuously for elusive, intermittent
violations in protocol compliance or bus level timing.

Real-time testing enables

- Monitoring for compliance violations while running specific routines on the system under
test.

- Unique feature of real-time compliance tool allows custom regression test suites to
be created from a valid logic analyzer trigger for any valid Keysight logic analyzer
configuration compatible with the B466TA.

The real-time compliance violation analysis tool cycles through preset or user-edited
parameters for a selectable time limit on each parameter to capture logic analyzer traces of
the complete ADD/CMD/DATA capture of the DDR/LPDDR bus triggering on the violation. The
tool allows the user to save multiple traces of violations and produces a summary report when
complete.
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DDR and LPDDR Compliance Violation Analysis Tool
(B4661A-3FP/TP/NP) (Continued)

Real-Time Violations

State machine violations common to DDR, DDR2, DDR3, DDR4 and LPDDR, LPDDR2, LPDDR3, LPDDR4
READ or WRITE to an inactive row

REFRESH to an active bank

ACTIVATE to an active bank

Real-time violations

Compliance parameter Real-time compliance tests
Parameters common to DDR, DDR2, DDR3, and LPDDR

tRASmIn ACTIVATE to PRECHARGE must be >= tRASmin

tRASmax ACTIVATE to PRECHARGE/Auto-PRECHARGE must be <= tRASmax
tRCD ACTIVATE to READ/WRITE must be >=tRCD

tRP PRECHARGE to ACTIVATE/PRECHARGE must be >=tRP

tRTP READ to PRECHARGE must be >=tRTP

tDRW READ to WRITE must be >=tDRW

tDWP WRITE to PRECHARGE must be >= tDWP

tCCD WRITE to WRITE, READ to READ must be >=tCCD

tRFC REFRESH to valid command (non_NOP/DESELECT) must be >=tRFC
tRRD ACTIVATE to ACTIVATE (different banks) must be »=tRRD

tRC ACTIVATE to ACTIVATE (same bank) must be >=tRC

tREFI REFRESH to REFRESH <= tREFI*9

tMRD MRS (Mode Register Set) to MRS must be >=tMRD

Additional DDR3 compliance parameters

tZQoper Long cal (normal operation) to valid command must be >=tZQoper
tZQCS Short calibration (normal operation) to any valid command must be > tZQCS
tMOD MRS (MODE Register Set) to valid command must be >=tMOD
tREFPDEN REFRESH to power down entry >= tREFPDEN

tRDPDEN READ to power down entry >=tRDPDEN

tWRPDEN WRITE to power down entry >= tWRPDEN

tXPR Exit RESET from CKE high to valid command >= tXPR

tXSDLL Self refresh exit to valid command with DLL must be »>=tXSDLL




12 | Keysight | B4661A Memory Analysis Software for Logic Analyzers - Data Sheet

DDR and LPDDR Compliance Violation Analysis Tool
(B4661A-3FP/TP/NP) (Continued)

Real-Time Violations (Continued)

Compliance parameter Real-time compliance tests
Additional DDR4 compliance parameters

tRASmiIn ACTIVATE to PRECHARGE must be >=tRASmin

tRASmax ACTIVATE to PRECHARGE/Auto-PRECHARGE must be <= tRASmax

tRCD ACTIVATE to READ/WRITE must be >=tRCD

tRP PRECHARGE to ACTIVATE/PRECHARGE must be >=tRP

tRTP READ to PRECHARGE must be >=tRTP

tDRW READ to WRITE must be >=tDRW

tDWP WRITE to PRECHARGE must be >=tDWP

tDWR WRITE to READ must be > tDWR

tCCD_L WRITE to WRITE, same bank group must be >=tCCD_L

tRFC REFRESH to valid command (non_NOP/DESELECT) must be >=tRFC
tRRD_L ACTIVATE to ACTIVATE (same bank group) must be >=tRRD_L

tRC ACTIVATE to ACTIVATE (same bank) must be >=tRC

tREFI REFRESH to REFRESH <= tREFI*9

tZQoper Long cal (normal operation) to valid command must be >=tZQoper

tZQCS Short calibration (normal operation) to any valid command must be > tZQCS
tMRD MRS (MODE Register Set) to MRS must be >= tMRD

tMOD MRS (MODE Register Set) to valid command must be >=tMOD

tREFPDEN REFRESH to power down entry >= tREFPDEN

tRDPDEN READ to power down entry >=tRDPDEN

tWRPDEN WRITE to power down entry >= tWRPDEN

tXPR Exit RESET from CKE high to valid command >= tXPR

tXSDLL Self refresh exit to valid command with DLL must be >=tXSDLL

tCKE Duration of CKE high / low >=tCKE

Additional LPDDR2/3 compliance parameters

tRASmIn ACTIVATE to PRECHARGE must be >=tRASmin

tRASmax ACTIVATE to PRECHARGE/Auto-PRECHARGE must be <= tRASmax

tRCD ACTIVATE to READ/WRITE must be >=tRCD

tRTP READ to PRECHARGE must be >=tRTP

tDRW READ to WRITE must be >=tDRW

tDWP WRITE to PRECHARGE must be >=tDWP

tDWR WRITE to READ must be > tDWR

tCCD WRITE to WRITE, must be >=tCCD

tRRD ACTIVATE to ACTIVATE (different banks) must be >=tRRD

tZQCL Long calibration command to any valid command (or CKE low) must be > tZQCL
tZQCS Short calibration command to any valid command (or CKE low) must be » tZQCS
tZQINIT Init calibration command to any valid command (or CKE low) must be > tZQINIT
tZQRESET Reset calibration command to any valid command (or CKE low) must be > tZQRESET
tMRW MRW command to any valid command (or CKE low) must be > tMRW

tMRR MRR command to any valid command (or CKE low) must be > tMRR

tRFCab REFRESH (all banks) to Active or Refresh must be > tRFCab

tRFCpb REFRESH (per bank) to Activate (same bank) or REFRESH must be > tRFCpb
tRPab PRECHARGE (all banks) to ACTIVE (any bank) must be >= tRPab

tRPpb PRECHARGE (per bank) to ACTIVE (same bank) must be >=tRPpb

tCKE Duration of CKE high / low >=tCKE

tXP Exit Power down to any valid command >= tXP

tXSR Exit self refresh to any valid command >=tXSR
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DDR and LPDDR Compliance Violation Analysis Tool
(B4661A-3FP/TP/NP) (Continued)

Real-Time Violations (Continued)

Compliance parameter Real-time compliance tests
Additional LPDDR4 compliance parameters

tRASmMIn ACTIVATE to PRECHARGE must be >= tRASmin

tRASmax ACTIVATE to PRECHARGE/Auto-PRECHARGE must be <= tRASmax

tRCD ACTIVATE to READ/WRITE must be >=tRCD

tRTP READ to PRECHARGE must be >=tRTP

tCCD READ -1 or any write (any bank) to READ-T or any write (any bank) must be >=tCCD
tCCOMW Any write to MASKED WRITE (same bank) must be > =tCCOMW

tRRD ACTIVATE-2 to ACTIVATE-2 (different banks) must be >=tRRD

tMRW MRW-2 to any valid command must be >= tMRW

tMRR MRR-1 to any valid command must be >= tMRR

tRPab PRECHARGE (all banks) to ACTIVATE-2/REFRESH (any bank) >=tRPab

tRPpb PRECHARGE (per bank) to ACTIVATE-2 (same bank) or REFRESH (same bank or all banks) must be >=tRPpb
tXSR Exit self refresh to any valid command >= tXSR

tPPD Precharge (any bank to Precharge (any bank) must be >=tPPD

tRFCab REFRESH (all banks to ACTIVATE-2 or REFRESH >=tRFCab

tRFCpd REFRESH (per bank) to ACTIVATE-2 (same bank) or REFRESH > tRFCpb

tREFI REFRESH command to REFRESH command must be <=tREFI*9

tCKE Duration of CKE high / low >=tCKE

tESCKE Self Refresh Entry command to CKE low must be »=tESCKE

tCMDCKE Any valid command to CKE low must be >=tCMDCKE

tCKEHCMD Exit powerdown to any valid command >= tCKEHCMD

tMMRRIa Exit powerdown to MRR >=tMRRIa (where tMRRla = tXP (tCKEHCMD) + tMRR)
BL16 Write/Read/Precharge - BL16 - Select these tests if your system uses fixed BL16
BL32 Write/Read/Precharge - BL16 - Select these tests if your system uses fixed BL32
BLOTF Write/Read/Precharge - BL16 - Select these tests if your system uses Burst length OTF (on the fly)
MWtoP MASKED WRITE-1 to PRECHARGE (same bank) >= MWtoP

MWtoR MASKED WRITE-1 to READ (same bank) >= MWtoR

RFtoL AT RD_FIFO to ZQCALLATCH >= RFtoLAT

RFtoL AT RD_CALIBRATION to ZQCALLATCH >= RFtoL AT

RFtoL AT MRR to ZQCALLATCH >= RFtoL AT

WFtoLAT WR_FIFO to ZQCALLATCH >= WFtoLAT

WFtoL AT MASKED WRITE-1 to ZQCALLATCH >= WFtoL AT

tZQCAL ZQCALSTART to ZQCALLTACH >=tZQCAL

tZQLAT ZQCALLATCH to any valid command >=tZQLAT

tZQRESET ZQCALRESET to any valid COMMANd >=tZQRESET
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DDR and LPDDR Compliance Violation Analysis Tool
(B4661A-3FP/TP/NP) (Continued)

Post-process compliance violation analysis tool

The post-process compliance violation analysis tool automates state machine, protocol
compliance, and protocol level bus cycle timing violation detection across Keysight logic
analyzer traces. HTML reports of test results show margin details for both passing and failing
tests.

Use the post-process compliance application tool to:
- Spot check logic analyzer traces for violations.
- Check logic analyzer trace captures leading up to system crashes for possible violations
before the crash.

Post-process testing enables:
- Compliance violation testing across speed changes.
- “Click to” and “mark violation” features to quickly navigate from the compliance tool to
violations in the traffic overview graph, waveform, or listing window.
- Margin information on each parameter to understand the range relative to the
specification.
@

Expand a parameter to edit its value.

=

~ | ECCOMW -
v | tPPD

v | tESCKE

v | tCMDCKE

tCKEHCMD

v i5R

| RtoWBL18

BEADIS to any write >= RtoWBL16, where RtoWBL16 is defined as:

<

>

RL + RU(tDQSCHE{max)/tCK} + BL/2 - WL + tWPRE + tRPST

According to the LFDDR4 spec, the following are the possibilities for the various values in that eguation:

BL possible walues: DBI-RD Disablsd (default): &, 3z, 35
DBI-RD Enabled HEL T 36, 40
WL poasible values: WL set A (default): 4, & &,
WL set B 4, 8; 13, 18, 23, 26,

. 18,

3.5 ns
211 clock speeds
1.5%tCK. Roundiang up, this 13 either 1 or 2 clocks. Here 1 clock is used for a

tDOSCK 18 spec'd between 1
tWERE is defined as 2 clo
tRAPST 1s defined as .57
default.

This test is for BL1§, and we assume tWPRE i3z 2

Thus, t on becomes:

EL + RU{( ISCK{max}/tCK) + 10 — WL + tRPFST

Assuming tRPST is 1 clock, we get:

RL + RU{tDOSCH(max)/tCH) + 11 - WL

Select the limit type: | Custom =

For clock frequency {ange 1866 MHzto D:Inﬁn;ty MHz the limit value is 341 clocks T &
For clack frequency range [ 1600 MHz to [@] 1866 " MHz the fimit value s |31 clocks | X
For clack frequency range@ 1333 MHzto [#] 1600  MHzthe imitvalueis 29 docks | X ‘
For clock frequency range [¥] i055 MHz to .13.33 MHz the limit value is 2‘6 clocks ‘ X J
For clock frequency range [F] 800 MHzto [F] 1085  MHzthe limitvalueis 24 clocks ‘E
For clock frequency tange 533 MHzto [¥] 800 MHz the limit value iz 19 clocks ‘ A ‘
For clock frequency range [¥] 266 MHzto[¥] 533 MHzthe limitvalueis 186 clacks T\
For clock frequency range || 0 5 MHz to [¥] .266 MHz the limit value is 11. clacks ‘i ‘
[ Add fow
~ | WtoRBL1E
v RtoPBELLG
v | WioPBLLE
~ | RtoWBL32
~ | WtoRBL32 Ml
v RioPBL3Z
~ | WtoPBL32
v RioLATBLLE
v WtolATBLLG
w | Rinl ATRI 23 |

[ oKk | |cancel

Figure 8. Speed ranges can be added in the post-process compliance tool for any parameter that has
different criteria based on speed.
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DDR and LPDDR Compliance Violation Analysis Tool
(B4661A-3FP/TP/NP) (Continued)

};ll \i'inoaIs H:lp =
Dl "#=ar Xk

Set Up | Select Tests | Configure | Run Tests | Automation Resuls | bl Report |
Test Name | Actusl val | Margin | Pass Limits -
- Four BCTIVATE window (diferent banks) must be = tFAW Pass ISSE+D1%  VALUE >=40.0ns
/ READ or WRITE to an inactive row pass 1000%  Passifal
/ REFRESH to an active bank Pass 100.0% Pass/Fal -
/ BCTIVATE b an sctive bank Pass 100.0%  PassfFal
R d bo MEW d {or CKE low) miust be > tHRW NotRun  100.0%  mas(10ns, 100K)
/MR command bo ary vald cormand mest be > BMRD Mot Run  100.0% mal B4, 10€K)
/ MAR command to any valid command (or CKE low) must be > LMRR Mot Bun  100.0%: VALUE 5 8 CK
/ PRECHARGE (al banks) b ACTIVATEIREFRESH must bs >= tRPab Pass 4.2% mas{2lng, 3CK)
/ FRECHARGE (per bank) to ACTIVATE/REFRESH must be »= tRFpb Pass 0.4% max{1ns, 30K)
- Masked write to masked write must be = tCCOMW NotRun  100.0%  VALUE =32 CK
/ PRECHARGE to PRECHARGE must be = IPPD Pass 50.0% VALUE 3= 4 CK
/ Required number of refresh commands occur in time period <= REFW Pass 100.0% PassFail
g Refrech (all banks rvabe of Fefresh must be > RFCab d 0.7 VALLE >= 180,00 =
/ Refresh (per bank) to Activate (same bank) or Refresh must be > tRFCph NotRun  100.0% VALUE >=90.0n 1
- Interval between refresh commands must be <= (tREFE™* 9) Pass A% PassiFal
-/ Mo rhaore than 16 refresh commands ocour in time periad (EREFT * 2) Pass 100.0%: Pass Fail
/ Exit se¥-refresh to vaid command = EXSR Pass 3.0% max(tRFCab + 7,505, 2nCK)
o/ Exit power down to valid command >= P NotRun  1000%  max(7.5ns,300)
/ Self refresh enkry command ta CKE low >= LESCKE NotRun  100.0%  VALUE>=2CK
/vy vealid command ta CKE low = HOMDCKE NotRun  100.0%  max{1.75ns, 30K)
/ Exit powerdown to any vabd command >= tCXEHCMD NotRun  100.0%  max(7.5ns, 3CK)
' 5elf refresh entry bo self refresh exit »= 1SR Pass 566.3%  max{15ns, 3CK)
 Duration of CKE highflow >=LCKELFD NotRun 100.0% max(7.5ns, 3CK) i
- READLE to any writs = REWEL L6 Pass 53.5% RL + RUCHDGECK masfiOK) 4 BLIZ - WL 4
/ WRITELS o masked write to read >= WtoRELLS Pass 5% WL+ 1 % BLJZ + RUEWTR RCK)
-/ READ16 to PRECHARGE (same bank) >= RoPEL16 Pass 220.0% BLJ2 + mac{(B,RUtRTPRCK]} - 8
-/ WRITELS or masked wribe to PRECHARGE (s2me bank) >= WhoPBL 16 Pass 0.0% WL + 1 4 BLJ2 + RU{LWRECE)
f READ2 to arvy wirits = RESWELZ2 MotRun  100.0%  RL -+ RUGDGSCKmax)OK) 4 BLIZ - WL 4
. WRITES2 to read > WioRELEZ Pass 4.7% WL+ 1+ BLJZ + RUEWTRCK)
/' READ(EZ to PRECHARGE (same bank) >= WtoPBL3Z NetRun  100.0% BL[2 + macc{(B, RURTRLCK)} - 8
flmlom(smbuﬂ?- WhoPEL3Z Pass 9.4% WL+ 1+ BL2 + RULWRICK) =
“ m | L
[Details: Refresh (all banks) to Activate or Refresh must be > tRFCab
X a1 |
Parameter [ vahue | o
Pass Limis = 180.00
Parameter Tested RFCab
Actual Vakse
=
£5ATI 65736 “0.6%, 178.9 re, 237 OK, 1.3 0GH2
61059 60372 0.6%, 178.9 s, 237 0K, 1.3 G2
48621 -48364 -0.7%, 178.8 ns, 237 CK, 1.3GHe L
45055 44818 0.6%, 179.0 s, 237 CK, 1.3GHz
ETTOT_3MT0 0.6%, 179,01, 237 CK, 1.36H
25391 -35154 ~0.6%, 178.9 ng, 237 CK, 1.3 6Hz
246292439 A0.7%, 178.7 rs, 237 CK, 13 6He
2321 -2ra04 0.6%, 178,91, 237 CK, 1.3GHz
35 8 -0.6%, 179.0 ns, 237 CK, 1.3GHz
0.6%, 178.9 ns, 237 OK, 1.3GHe -

Figure 9. The post-process compliance tool includes hyperlinks to jump quickly to and/or mark violations
and worst-case violations in the logic analyzer traces, transaction overview, and listing windows.
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DDR and LPDDR Compliance Violation Analysis Tool
(B4661A-3FP/TP/NP) (Continued)

Post Process Compliance Tests

State machine violations common to DDR, DDR2, DDR3, DDR4 and LPDDR, LPDDR2, LPDDR3, LPDDR4
READ to WRITE to an inactive row

REFRESH to an active bank

ACTIVATE to an active bank

Post-process violations

Compliance parameter Post-process compliance tests
Parameters common to DDR, DDR2, DDR3, and LPDDR

tRASmIn ACTIVATE to PRECHARGE must be >=tRASmin

tRASmax ACTIVATE to PRECHARGE/Auto-PRECHARGE must be <= tRASmax
tRCD ACTIVATE to READ/WRITE must be >=tRCD

tRP PRECHARGE to ACTIVATE/PRECHARGE must be >=tRP

tRTP READ to PRECHARGE must be >=tRTP

tDRW READ to WRITE must be >=tDRW

tDWP WRITE to PRECHARGE must be >=tDWP

tDWR WRITE to READ must be > tDWR

tCCD WRITE to WRITE, READ to READ must be »=tCCD

tRFC REFRESH to valid command (non_NOP/DESELECT) must be >=tRFC
tRRD ACTIVATE to ACTIVATE (different banks) must be >=tRRD

tFAW Four ACTIVATE window (different banks) must be>=tFAW

tRC ACTIVATE to ACTIVATE (same bank) must be >=tRC

tREFI REFRESH to REFRESH <= tREFI*9

tMRD MRS (Mode Register Set) to MRS must be >=tMRD

Additional DDR3 compliance parameters

tZQoper Long cal (normal operation) to valid command must be >=tZQoper
tZQCS Short calibration (normal operation) to any valid command must be > tZQCS
tMOD MRS (MODE Register Set) to valid command must be >=tMOD
tREFPDEN REFRESH to power down entry >= tREFPDEN

tRDPDEN READ to power down entry >= tRDPDEN

tWRPDEN WRITE to power down entry >=tWRPDEN

tXPR Exit RESET from CKE high to valid command >= tXPR

tXSDLL Self refresh exit to valid command with DLL must be >=tXSDLL
tXPDLL Exit precharge power down with DLL to any valid command < tXPDLL
Additional DDR4 compliance parameters

tRASMIN ACTIVATE to PRECHARGE must be >=tRASmin

tRASmax ACTIVATE to PRECHARGE/Auto-PRECHARGE must be <= tRASmax
tRCD ACTIVATE to READ/WRITE must be >=tRCD

tRP PRECHARGE to ACTIVATE/PRECHARGE must be >=tRP

tRTP READ to PRECHARGE must be >=tRTP

tDRW READ to WRITE must be >=tDRW

tDWP WRITE to PRECHARGE must be >=tDWP

tDWR WRITE to READ must be > tDWR

tCCD_L WRITE to WRITE, same bank group must be >=tCCD_L

tRFC REFRESH to valid command (non_NOP/DESELECT) must be >=tRFC
tFAW Four ACTIVATE window (different banks) must be>= tFAW

tRRD_L ACTIVATE to ACTIVATE (same bank group) must be >=tRRD_L

tRC ACTIVATE to ACTIVATE (same bank) must be >=tRC

tREFI REFRESH to REFRESH <= tREFI*9
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DDR and LPDDR Compliance Violation Analysis Tool
(B4661A-3FP/TP/NP) (Continued)

Post Process Compliance Tests (Continued)

Compliance parameter Post-process compliance tests
Additional DDR4 compliance parameters (Continued)

tZQoper Long cal (normal operation) to valid command must be >=tZQoper

tZQCS Short calibration (normal operation) to any valid command must be > tZQCS
tMRD MRS (MODE Register Set) to MRS must be >= tMRD

tMOD MRS (MODE Register Set) to valid command must be >=tMOD

tREFPDEN REFRESH to power down entry >= tREFPDEN

tRDPDEN READ to power down entry >=tRDPDEN

tWRPDEN WRITE to power down entry >=tWRPDEN

tXPR Exit RESET from CKE high to valid command >= tXPR

tXSDLL Self refresh exit to valid command with DLL must be >=tXSDLL

tXPDLL Exit precharge power down with DLL to any valid command < tXPDLL
Additional LPDDR2/3 compliance parameters

tRASmIn ACTIVATE to PRECHARGE must be >= tRASmin

tRASmMax ACTIVATE to PRECHARGE/Auto-PRECHARGE must be <= tRASmax

tRCD ACTIVATE to READ/WRITE must be >=tRCD

tRTP READ to PRECHARGE must be >=tRTP

tDRW READ to WRITE must be >= tDRW

tDWP WRITE to PRECHARGE must be >=tDWP

tDWR WRITE to READ must be > tDWR

tCCD WRITE to WRITE, must be >=tCCD

tRRD ACTIVATE to ACTIVATE (different banks) must be >=tRRD

tFAW Four ACTIVATE window (different banks) must be>=tFAW

tZQCL Long calibration command to any valid command (or CKE low) must be > tZQCL
tZQCS Short calibration command to any valid command (or CKE low) must be > tZQCS
tZQINIT Init calibration command to any valid command (or CKE low) must be > tZQINIT
tZQRESET Reset calibration command to any valid command (or CKE low) must be > tZQRESET
tMRW MRW command to any valid command (or CKE low) must be > tMRW

tMRR MRR command to any valid command (or CKE low) must be > tMRR

tREFBW Greater than 8 REFRESH all bank commands in tREFBW

tREFW Required number of refresh commands occur in time perion <= tREFW

tRFCab REFRESH (all banks) to Active or Refresh must be > tRFCab

tRFCpb REFRESH (per bank) to Activate (same bank) or REFRESH must be > tRFCpb
tRPab PRECHARGE (all banks) to ACTIVE (any bank) must be >= tRPab

tRPpb PRECHARGE (per bank) to ACTIVE (same bank) must be >=tRPpb

tCKE Duration of CKE high / low >=tCKE

tXP Exit Power down to any valid command >= tXP

tCKESR Duration of self-refresh >=tCKESR

tDPD Duration of power down to valid command >=tDPD

tXSR Exit self-refresh to valid command >=tXSR

tXSR Exit self refresh to any valid command >=tXSR
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DDR and LPDDR Compliance Violation Analysis Tool
(B4661A-3FP/TP/NP) (Continued)

Post Process Compliance Tests (Continued)

Compliance parameter Post-process compliance tests

LPDDR4

tRASmMax ACTIVATE to PRECHARGE/Auto-PRECHARGE must be <= tRASmax

tRASmIn ACTIVATE to PRECHARGE must be >= tRASmin

tRCD ACTIVATE to READ/WRITE must be >=tRCD

tCCD READ -1 or any write (any bank) to READ-T or any write (any bank) must be >=tCCD
tCCOMW Any write to MASKED WRITE (same bank) must be >=tCCOMW

tRRD ACTIVATE-2 to ACTIVATE-2 (different banks) must be >=tRRD

tMRW MRW-2 to any valid command must be >= tMRW

tMRR MRR-1 to any valid command must be >= tMRR

tRPab PRECHARGE (all banks) to ACTIVATE-2/REFRESH (any bank) >=tRPab

tRPpb PRECHARGE (per bank) to ACTIVATE-2 (same bank) or REFRESH (same bank or all banks) must be >=tRPpb
tXSR Exit self refresh to any valid command >= tXSR

tPPD Precharge (any bank to Precharge (any bank) must be >=tPPD

tRFCab REFRESH (all banks to ACTIVATE-2 or REFRESH »>=tRFCab

tRFCpd REFRESH (per bank) to ACTIVATE-2 (same bank) or REFRESH > tRFCpb

tCKE Duration of CKE high/low »>=tCKE

tESCKE Self Refresh Entry command to CKE low must be »=tESCKE

tCMDCKE Any valid command to CKE low must be >=tCMDCKE

tCKEHCMD Exit powerdown to any valid command >= tCKEHCMD

tSR Self refresh entry to self refresh exit >= tSR

tMMRRIa Exit powerdown to MRR >=tMRRIa (where tMRRIa = tXP (tCKEHCMD) + tMRR)
BL16 Write/Read/Precharge - BL16 - Select these tests if your system uses fixed BL16
BL32 Write/Read/Precharge - BL16 - Select these tests if your system uses fixed BL32
BLOTF Write/Read/Precharge - BL16 - Select these tests if your system uses Burst length OTF (on the fly)
MWtoP MASKED WRITE-T to PRECHARGE (same bank) >= MWtoP

MWtoR MASKED WRITE-1 to READ (same bank) >= MWtoR

RFtoL AT RD_FIFO to ZQCALLATCH >= RFtoL AT

RFtoL AT RD_CALIBRATION to ZQCALLATCH >= RFtoL AT

RFtoL AT MRR to ZQCALLATCH >= RFtoLAT

WFtoLAT WR_FIFO to ZQCALLATCH >= WFtoLAT

WFtoLAT MASKED WRITE-1 to ZQCALLATCH >= WFtoL AT

tZQCAL ZQCALSTART to ZQCALLTACH >=tZQCAL

tZQLAT ZQCALLATCH to any valid command >=tZQLAT

tZQRESET ZQCALRESET to any valid COMMANd >=tZQRESET
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DDR and LPDDR Compliance Violation Analysis Tool
(B4661A-3FP/TP/NP) (Continued)

Post Process Compliance Tests (Continued)

Compliance parameter

Post process / Compliance tests

LPDDR4 Refresh tests

tREFI*9 REFRESH command to REFRESH command must be <=tREFI*9
tREFW Required number of refresh commands occur in time period <= tREFW
tRFCab Refresh (all banks) to Activate or Refresh must be > tRFCab

tRFCpb Refresh (per bank) to Activate (same bank) or Refresh must be > tRFCpb
tREFI*2 No more than 16 refresh commands occur in time period (tREFI *2)
LPDDR4 Power down and self-refresh tests

tXSR Exit Self-Refresh to valid command >= tXSR

tXP Exit power down to valid command >= tXP

tESCKE Self-Refresh entry command to CKE low >= tESCKE

tCMDCKE Any valid command to CKE low >= tCMDCKE

tCKEHCMD Exit powerdown to any valid command >= tCKEHCMD

tSR Self refresh entry to self refresh exit >= tSR

tMRRIa Exit powerdown to MRR >=tMRRIa (tXP + tMRRI)

tCKE Duration of CKE high/ low >=tCKE

LPDDR4 Write/Read/Precharge/Cal - BL16 - Select these tests if your system uses fixed BL 16
RtoWBL16 READ16 to any write >= RtoWBL16

WtoRBL16 WRITE16 to READ16 >= WtoRBL16

RtoRBL16 READ16 to PRECHARGE (same bank) >= RtoRBL16

WtoPBL16 WRITE16 to PRECHARGE (same bank) >= WtoPBL16

RtoLATBL16 READ32 to ZQCALLATCH >= RtoLATBL16

WtoLATBL16 WRITE32 to ZQCALLATCH >= WtoLATBL16

LPDDR4 Write/Read/Precharge/Cal - BL32 - Select these tests if your system uses fixed BL 32
RtoWBL32 READ32 to any write >= RtoWBL32

WtoRBL32 WRITE32 to READ16 >= WtoRBL32

RtoRBL32 READ32 to PRECHARGE (same bank) >= RtoRBL32

WtoPBL32 WRITE32 to PRECHARGE (same bank) >= WtoPBL32

Rtol ATBL32 READ32 to ZQCALLATCH >= RtoL ATBL32

WtoLATBL32 WRITE32 to ZQCALLATCH >= WtoL ATBL32

LPDDR4 Write/Read/Precharge/Cal - BL OTF - Select these tests if your system uses fixed BL OTF (on the fly)
RtoWBL160TF READ3? to any write >= RtoWBL160TF

WtoRBL160OTF WRITE32 to READ16 >= WtoRBL160TF

RtoRBL160TF READ32 to PRECHARGE (same bank) >= RtoRBL160TF

WtoPBL160TF WRITE32 to PRECHARGE (same bank) >= WtoPBL160TF
RtoWBL32otf READ32 to any write >= RtoWBL320TF

WtoRBL320TF WRITE32 to READ16 >= WtoRBL320TF

RtoRBL320TF READ32 to PRECHARGE (same bank) >= RtoRBL320TF
WtoPBL320TF WRITE32 to PRECHARGE (same bank) >= WtoPBL320TF
RtoLATBL160TF READ32 to ZQCALLATCH >= RtoL ATBL320TF

WtoLATBL160TF WRITE32 to ZQCALLATCH >= WtoL ATBL320TF

RtoL ATBL320TF READ32 to ZQCALLATCH >= Rtol ATBL320TF

WtoLATBL320TF WRITE32 to ZQCALLATCH >= WtoL ATBL320TF
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DDR Decoder with Physical Address Trigger Tool
(B466TA-TFP/TP/NP)

The B46671A DDR decoder covers DDR/2/3/4 and provides protocol decoding of memory
transactions on traces captured using a Keysight logic analyzer. The protocol decoding
software translates acquired signals into easily-understood colorized bus transactions showing
associated data bursts for double-edge data rate captures.

Key features
- Decodes DDR, DDR2, DDR3 and DDR4 commands and MRS commands
- Includes selection to decode MRS of DDR4 RDIMM and LRDIMM.
- Enables fast physical address trigger setup with physical address trigger tool.

Physical Address DOR Bus Decode Cycle Type DATA_R DATA_W
Chick hare for trigger menu

Figure 10. DDR decoder display in listing window.
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LPDDR Decoder (B4661A-2FP/TP/NP)

Key features
- Decodes LPDDR, LPDDR2, LPDDR3 and LPDDR4 commands and MRS commands
- Enables fast physical address trigger setup for LPDDR2/3

Using the LPDDR decoder, valid read and write commands are decoded to include row and
column addresses and the complete data burst associated with the command.

Data captured
on rising and
falling edges
‘when over
2.5Gb/s

Figure 11. LPDDR4 decode in listing window.

Physical address conversion tool in both DDR3/4 and LPDDR2/3
decoders with integrated trigger creation

Setting up a trigger on a specific physical address to obtain the corresponding data bus can
be very tedious. The physical address trigger tool is included in the B4661A DDR decoder
and LPDDR decoder options. The trigger tool allows you to automatically create a trigger on
a specific physical address without having to go through a step-by-step trigger add-in. The
physical address trigger tool incorporates a user-friendly interface to help the user quickly
setup the trigger. DDR2/3/4 and LPDDR2/3 are covered by the physical address trigger tool.
LPDDR4 is not covered by the physical address trigger tool.



22 | Keysight | B4661A Memory Analysis Software for Logic Analyzers - Data Sheet

B46671A Standard Software Features

Standard Software Tools

B4661A standard software features for DDR/LPDDR memory compliance
testing and debug

Default DDR probing configurations
- DDR setup assistant

- DDR eye finder/eye scan

DDR configuration creator

Default DDR Probing Configurations

Default configurations for Keysight DDR and LPDDR memory probes are available at no charge
as part of the Keysight B4661A memory analysis software package. Default configurations
include all labels and settings required to interface with the DDR setup assistant tool for rapid
tuning of state mode measurements. Keysight default configurations include:

- Labeling and grouping of signals appropriate for each memory probe

- Symbol tables for command labels

- Trigger favorites for memory applications:

- Basic trigger (simple read/write trigger)

Mode register settings (trigger to display mode register settings)
Filter NOPs (trigger to filter some of the NOPs)
- Burst 4 write data (trigger to occur on a unique 4 burst write)
Burst 8 write data (trigger to occur on a unique 8 burst write)

DDR Setup Assistant

DDR measurements made fast, easy, and powerful

The DDR setup assistant simplifies measurement setup and minimizes the time to tune state
mode measurements on the logic analyzer. DDR setup assistant guides you through even the
most complex logic analyzer setup in minutes. It includes a variety of powerful, time-saving
trigger features optimized for DDR measurements. The tool automatically configures optimum
thresholds and controls DDR eye finder scans to rapidly locate optimal sample positions.

The DDR setup assistant tool is available at no charge as part of the Keysight B4661A memory
analysis software package.
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B4667TA Standard Software Features (Continued)
DDR Eye Finder/Eye Scan

DDR eye scan makes it easy to determine the optimum acquisition sample point without
requiring an oscilloscope. Qualified scans place the sample position at the center of the eye
on every individual channel for maximum data capture reliability, including separate sampling
positions for read and write data. Interface selections allow the user to customize scans for
particular views and conditions of interest.

B8 Fyve Scan - Sample Position and Threshold Settings

@Xs1n Gl e EEEE =] | Snap markers to eye center ] Click to move markers

if.gc):]r(.i;\’piSéie;i Cammand and Address | Data Read | Data Write |

Busses/Signals “3ns 2ns “ins 0s ins 2ns 3ns Sample Position/Threshol
e e I O S (I LU, S ey

Threshold = User

7] Das_we > L ] ' " ‘ ' vThresh = 828 mV
tSample = -553 ps

Threshold = User

[#Dgo wThresh = 804 mV/

tSample = -356 ps

I8 Edit Messurement [E=0(ESR

Scan ;_Display Scan Qualification i:Advanced__‘

Scan Qualification Interface: |DDR4 Data Write =

— Cverlay vs. Signal Trace
Total Write Latency: 120 ‘VII\‘ ‘
- Eye Overlay Mode (for finding ideal sample position)
Memory Configuration @ Signal Trace Mode (for viewing signal swing vs. time)
Check and select the appropriate clock enable setting for ALL active chip selects. o R e

Additionally, select the subset of chip selects you wish to include in the scan. N TR
View |Beginning ¥ of data burst.

[#] Chip Select 0 |Nane '| In Scan: (Y]

3~ E Capture All vs. No Back To Back
Burst Length: |8 ~| [ Single Edge Clacking apture All vs. No Back To Bad
—_— Capture and store all memory bursts

@ Do not store back-to-back memory bursts

|E] \ Cancel |

Figure 12. The DDR eye scan interface provides easy-to-follow pull-downs and options that control
powerful scan qualifications for the user. Burst qualified eye scans from signal trace mode allow you to
view the activity on the signals only when a burst is taking place. Screen shot above shows DDR4 2400
Mb/s read DQS and read DQO scanned in signal trace mode with no back-to-back bursts.

Increased insight decreases test time. Eye scan helps you identify bus level signal integrity
and execution issues before you even take your first measurement by providing qualitative
comparisons of eye diagrams relative to each other that allow you to quickly identify
abnormalities at a glance.

Bus-level Slinsight is the ability to view eye scans of up to hundreds of signals in a bus relative
to each other. It is important because it provides:
- Quick, qualitative comparisons
- Between signals in scan
- Between scans where one variable has changed
- More signals than possible on scope
- Powerful scan qualification provides views not easily obtained by any other method
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B4667TA Standard Software Features (Continued)

I e S - Sarmple Pesition s Tovested Settings
XS N v §5E H H. & Srup markers 10 e Cester Clckt 49 mowe maricers

Cock | Chip Select | Command and Addeess. Dt el | Diata Winie

BinrSagnal - b e 78 Sample Posion Theeshold

Figure 13. In this DDR4 at 3.1 Gb/s eye scan screen shot, scanned as read bursts with no back-to back
transactions, using signal trace mode in DDR eye scan, we can quickly see that the first sample in the burst
does not drive to the lowest value within the time of the first data sample. This indicates the possibility of
Inter-Symbol Interference from either insufficient DRAM drive strength or incorrect termination settings.
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B4667TA Standard Software Features (Continued)
DDR Configuration Creator

The DDR/LPDDR configuration creator tool allows you to define the footprints layout per your
custom probing solution used in the DDR/LPDDR setup and then create an XML configuration
file based on your footprint information with the click of a button. The generated XML
configuration file contains all the information for your custom probing required for the Keysight
B4661A memory analysis software tools.

Once your custom XML configuration is created, it can be selected by the Keysight DDR setup
assistant tool to define the DDR/LPDDR acquisition setup for your Keysight logic analyzer. By
using a custom configuration file, you can ensure that the logic analyzer setup is correctly and
completely set for a custom probing scenario.

The DDR configuration creator tool enables

- Naming of footprints from schematic drawings.

- Tracking and highlighting which signals have already been assigned, helping to ensure that
the user doesn’t miss a signal or incorrectly double-assign a signal.

- Selection of either Soft Touch Pro footprints (three different schematic views) or custom
(per pod) for signal assignments.

Supported bus types

The DDR configuration creator tool can generate configuration files for the following DDR/
LPDDR bus types.
- DDR3
DDR4 (< 2.5 GHz and > 2.5 GHz clock rates)
LPDDR2
- LPDDR3
LPDDR4 (< 2.5 GHz and > 2.5 GHz clock rates)



26 | Keysight | B4661A Memory Analysis Software for Logic Analyzers - Data Sheet

B4667TA Standard Software Features (Continued)
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Figure 14. The DDR configuration creator tool lets you define Soft Touch Pro footprint or custom (per logic
analyzer Pod) pin assignments.
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B4661A Memory Analysis Software Characteristics
Logic Analyzer Compatibility

The B466TA memory analysis software is compatible with the following logic analyzer modules:

Product Description

U4154B 136-channel, 4 Gb/s state, AXle-based logic analyzer module with ability to merge up to
three modules

U4154A 136-channel, 4 Gb/s state, AXle-based logic analyzer module with ability to merge up to
two modules

16850 Series  Portable logic analyzers

Required Software

- Logic and protocol analyzer software, version 6.20 or higher
- B46671A memory analysis software

B4661TA Memory Analysis Software Includes

The logic and protocol analyzer software package combined with the B4661A installation
package includes all standard and optional software. Standard features are always available
for use. Optional features require the purchase of a license to enable the full functionality of the
option. You can obtain a one-time, full-featured 30-day trial license from Keysight.com.

The Keysight B4661A memory analysis software provides four standard software features and
four licensed memory analysis options.

Standard software features

- Default configurations for DDR and LPDDR probing solutions for Keysight logic analyzers
DDR setup assistant

DDR eye finder/eye scan

- DDR configuration creator

Licensed software options

- DDR decoder with physical address trigger tool (B4661A-1xx)

- LPDDR decoder with physical address trigger tool for LPDDR/2/3 (B4661A-2xx)
DDR and LPDDR compliance violation analysis toolset (B4661A-3xx)

- Post-process compliance violation analysis

- Real-time compliance violation analysis

DDR3/4 and LPDDR2/3/4 performance analysis (B4661A-4xx)

DDR and LPDDR compatibility for B4661A options

DDR DDR2 DDR3 DDR4 LPDDR LPDDR2 LPDDR3 LPDDR4
DDR decoder with physical address J J J
trigger tool (-Txx)
LPDDR decoder (-2xx) J J J J
DDR and LPDDR compliance J J J J J J J J
violation analysis (-3xx)
DDR3/4 and LPDDR2/3/4 J J J J J

performance analysis (-4xx)
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Ordering Information
B4661A Memory Analysis Software

The B4661A installation package includes standard and optional licensed software. Standard features are always available for use.
Optional licensed features require the purchase of a license to enable the full functionality of the option. You can obtain a one-time full
featured, 30-day trial license from Keysight.com.

When ordering, if you request the email delivery option, you will be sent an electronic copy of the Entitlement Certificate so you
redeem your license and begin using the software, often on the same day.

1. Select the desired license type

Fixed perpetual license - the license is locked to the PC where the B4661A Memory Analysis software operates

- Transportable perpetual license - the license is locked to the PC where B4661A Memory Analysis software operates, however the
license can be moved. The deletion from one host PC is confirmed prior to issuing a license for another host PC.
Floating/server perpetual license - the license is locked to a license server from which the B4661A Memory Analysis software
automatically checks out the necessary licenses. Licenses are checked back into the server once your analysis session is
terminated. Each use of a licensed tool uses a single count of the server license. The count for each server license is:

- B466TA-TNP server license count = 2

- B4661A-2NP server license count = 4

- B466TA-3NP server license count = 4

- B466TA-4NP server license count = 4

2. Select the desired functionality.

B4661A Memory analysis software for logic analyzers standard features at no-charge, includes: Default configurations, DDR setup
assistant, DDR configuration creator, DDR EyeScan and EyeFinder
Fixed perpetual licenses

B466TA-TFP DDR decoder with physical address trigger tool, fixed perpetual license
B4661A-2FP LPDDR decoder, fixed perpetual license

B4661A-3FP DDR and LPDDR compliance violation analysis, fixed perpetual license
B466TA-4FP DDR3/4 and LPDDR2/3/4 performance analysis, fixed perpetual license
Transportable perpetual licenses

B4BBTA-TTP DDR decoder with physical address trigger tool, transportable perpetual license
B4BBTA-2TP LPDDR decoder, transportable perpetual license

B4661A-3TP DDR and LPDDR compliance violation analysis, transportable perpetual license
B4661A-4TP DDR3/4 and LPDDR2/3/4 performance analysis, transportable perpetual license
Floating/server perpetual licenses

B466TA-TNP DDR decoder with physical address trigger tool, network/floating perpetual license
B4661A-2NP LPDDR decoder, network/floating perpetual license

B4661A-3NP DDR and LPDDR compliance violation analysis, network/floating perpetual license

B466TA-4NP DDR3/4 LPDDR2/3/4 performance analysis, network/floating perpetual license
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Related Products

The B4661A operates with the following Logic Analyzers modules and probes from Keysight Technologies. Logic analyzer selection
criteria includes: logic analyzer specifications and characteristics, maximum DDR technology data rate, and minimum data valid
windows of the data eyes at the logic analyzer probe point.

Product Description

AXle-based logic analyzers

U4154B U4154B 136-channel, 4 Gb/s state, AXle-based logic analyzer module allowing 3 modules to merge
U4154A U4154A 136-channel, 4 Gb/s state, AXle-based logic analyzer module

16850A 16850A Series Portable Logic Analyzers'

DDR4 BGA interposers

W4633A DDR4 x4/x8, 78 ball, ADD/CMD/DQ, 3.2Gb/s, BGA interposer for logic analyzers
W4631A DDR4 x16, 96 ball, ADD/CMD/DQ), 3.2Gb/s, BGA interposer for logic analyzers
W4636A DDR4 x16, 96 ball, ADD/CMD/partial DQ, 2.4Gb/s, BGA interposer for logic analyzers
DDR3 BGA interposers

W3631A DDR3 x16 BGA command and data probe for logic analyzer and oscilloscope
W3633A DDR3 x4/x8 BGA command and data prabe for logic analyzer and oscilloscope

Required software
Logic and protocol analyzer software. Version 6.2 or higher is required. The latest logic and protocol analyzer software is available for download from
www.keysight.com/find/Ipa-sw-download.

For additional DDR/2/3/4 and LPDDR/2/3/4 probing options, contact your local Keysight representative www.keysight.com/find/
contactus or refer to the U4154B logic analyzer data sheet, 5992-0180EN.

Information on FuturePlus DIMM and SODIMM interposers for DDR2, DDR3, and DDR4 is available at www.futureplus.com/DDR3-
Memory/keysight-la-support-overview.html.

For additional analysis software, refer to www.keysight.com/find/logic-sw-apps.

1. For DDR3 ADD/CMD analysis up to DDR3 1400 Mb/s (700 MHz clock).

Related Literature

Publication title Pub number

U4154B 4 Gb/s State Mode Logic Analyzer Module - Data Sheet 5992-0108EN
W4630A Series DDR4 BGA Interposers for Logic Analyzers - Data Sheet 5991-4258EN
16850A Series Portable Logic Analyzers - Data Sheet 5991-2791EN

W3630A Series DDR3 BGA Probes for Logic Analyzers and Oscilloscopes - Data Sheet 5990-3179EN



http://www.keysight.com/find/lpa-sw-download
http://www.keysight.com/find/contactus
http://www.keysight.com/find/contactus
http://www.futureplus.com/DDR3-Memory/keysight-la-support-overview.html
http://www.futureplus.com/DDR3-Memory/keysight-la-support-overview.html
http://www.keysight.com/find/logic-sw-apps
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For more information on Keysight
Technologies’ products, applications or

myKeysight

myKeysight www.keysi_ght.cgm/ find/ myl_(eysight. services, please contact your local Keysight
A personalized view into the information most relevant to you. office. The complete list is available at:
www.axiestandard.org www.keysight.com/find/contactus

AV AdvancedTCA® Extensions for Instrumentation and Test (AXle) is an
’e open standard that extends the AdvancedTCA for general purpose and Americas
semiconductor test. Keysight is a founding member of the AXle consortium. Canada (877) 894 4414
ATCA®, AdvancedTCA®, and the ATCA logo are registered US trademarks of Brazil 55113351 7010
the PCI Industrial Computer Manufacturers Group. Mexico 001 800 254 2440
United States (800) 829 4444

www.Ixistandard.org

LAN eXtensions for Instruments puts the power of Ethernet and the Asia Pacific
L/(I Web inside your test systems. Keysight is a founding member of the LXI Australia 1800 629 485

consortium. China 8008100189
Hong Kong 800 938 693
Three-Year Warranty India 180011 2626
www.keysight.com/find/ThreeYearWarranty Japan 0120 (421) 345
( ‘ Keysight's commitment to superior product quality and lower total cost Korea 080 769 0800
A\ ¢ of ownership. The only test and measurement company with three-year Malay5|a 1800 888 848
HNS warranty standard on all instruments, worldwide Singapore 18003758100
/ ’ ' Taiwan 0800 047 866
Keysight Assurance Plans Other AP Countries (65) 6375 8100
www.k_eyS|ght.com/ﬂnd/AssurancePlans . Europe & Middle East
Up to five years of protection and no budgetary surprises to ensure your Austria 0800001122
WARRANTY instruments are operating to specification so you can rely on accurate Belgium 0800 58580
measurements. Finland 0800 523252
www.keysight.com/go/quality France 0805 980333
Keysight Technologies, Inc Germany 08006270959
DEKHWU&% o s Ireland 1800 832700
001:2008 DEKRA Certified ISO 9001:2008 Israel 1809 343051
Quality Management System Italy 300 599100
Keysight Infoline Luxembourg +32 800 58580
. . . Netherlands 0800 0233200
Keysight Infoline \}/(VWV\(.ke)’15|.gh_t.com/fmd/s_.ervme . _ Rus_sia 8800 5009286
eysight’s insight to best in class information management. Free access to Spain 300 000154
your Keysight equipment company reports and e-library. Sweden 0200 882255
Keysight Channel Partners Switzerland 889(018?5;53
www.keysight.com/find/channelpartners Ogt: 2 (FR)
Get the best of both worlds: Keysight's measurement expertise and product Opt. 3 (IT)
breadth, combined with channel partner convenience. United Kingdom 0800 0260637

For other unlisted countries:

www.keysight.com/find/B466TA www.keysight.com/find/contactus

(BP-04-23-15)
KEYSI G HT This information is subject to change without notice.
© Keysight Technologies, 2015
TECHNOLOGIES Published in USA, August 13, 2015

5992-0984EN
Unlocking Measurement Insights www.keysight.com


http://www.keysight.com/find/mykeysight
http://www.axiestandard.org
http://www.lxistandard.org
http://www.keysight.com/find/ThreeYearWarranty
http://www.keysight.com/find/AssurancePlans
http://www.keysight.com/go/quality
http://www.keysight.com/find/service
http://www.keysight.com/find/channelpartners
http://www.keysight.com/find/B4661A
http://www.keysight.com/find/contactus
http://www.keysight.com/find/contactus
http://www.keysight.com



