Keysight W3301A
LPDDR3 17/8-ball Rigid BGA Interposer

Data Sheet

B27 A27

W3301-26401 ® @

w
18

AR R R R R R E RN RN R RN ERERRNN]
 FEEREERREEREERERNE RN ENRENNRENN.
000000ROOORONOOOONOONONOOOONOYS

= W3301A o
® o ®@ ®

KEYSIGHT

TECHNOLOGIES

Unlocking Measurement Insights



02 | Keysight | W3301A LPDDR3 178-ball Rigid BGA Interposer - Data Sheet

Table of Contents

1Y oo 18 T3 u o] o ISR 3
The LPDDR3 BGA interposer advVantage ......coo.oviviiieiiiieeccet e 3
W33071A LPDDR3 BGA INTEIPOSEN ..ttt 4
W3301A LPDDR3 178-ball Rigid BGA INterposer ......cccccvvreerieerieeeieeieeiene 4
TeChniCal ChAraCterISTICS ..ottt 6
SIGNALACCESS ..o 6
LPDDRS signal group logic analyzer Signal @CCESS ........ccoooivioiiiiiiiiiiieee e 6
DiIMENSIONAL ArAWINGS ..ot 7
Connecting the W3301A with E5406A Soft Touch Pro probes and

U4201A cables to a U4TB4A l0GIC @NalyZer . ..c.ooviiiiiiecieee e 10
ESTo ) A USRS 1
B466TA standard software fEaTUIES ........cooi i 1
B4661A licensed software OPtioNS ......ocoiiiiiic e [l
DDR eye finder and eye SCan SOftWAIrE .........ccooviiiiiiiiiic e 12
DDR and LPDDR performance analysis (B466T1A-4FP/=4TP/=4NP) ........ccccccooveveviieecie. 14
DDR and LPDDR compliance violation analysis tool (B4661A-3FP/-3NP/-3TP) .................. 19
LPDDR decode (B4BBTA-2FP/-2TP/=2NP) ..o 20
Configuration Guide and Ordering Information .........cccceeiirienienceceeee 21
WEBOTA TNCIUAES -ttt 21
WBBOTA FTEQUITES .ottt 21
Optional fOr W3BB0TA et 21
Recommended CONfIQUIAtION ...o.iiiiii e 22
Related ProdUCTS ......o.eeieie et 22

[ EE N =Yo RN (=Y =N AU TR 22



Introduction

The Keysight Technologies, Inc. W3301A LPDDR3 BGA interposer enables probing of embedded memory
LPDDR3 178-ball DRAM from the ball grid array with Keysight U4164A logic analyzers.

The W3301A LPDDR3 178-ball rigid BGA interposer is designed to capture data rates in excess of 1866 Mb/s.

The LPDDR3 BGA interposer advantage

Features
Direct connection to the LPDDR3 BGA balls using a riser

Supports LPDDR3 178-ball DRAM at data rates exceeding
1866 Mb/s

Probes a 178-ball LPDDR3 single channel x32 DRAM with
JEDEC MO-311C footprint variations xA and xB with a
package size of 11.5x 11 mm to 13.5x 13 mm

For tight keep-out volume applications, a separate LPDDR3
178-ball riser is included

Benefits

Eliminates reflections from mid-bus probing methods. Also
eliminates design time, prototype builds and trace routing
required to design in alternative probing methods

LPDDR3, decode, functional compliance and performance
analysis using optional software tools

Accelerates navigation and insight of information captured
in the logic analyzer trace via multiple different graphs and
views of condensed analysis of LPDDR3 traces

Compatible with APS (advanced probe settings) to enable
DQ (data) capture over 1866 Mb/s

Provides larger eyes to logic analyzer for accurate signal
capture via internal logic analyzer comparator compensation

Leaded or lead-free solder supported

Works easily with all solder finishes. Designed to tolerate
lead-free soldering temperature profiles

Contract manufactures available for those without the
in-house expertise or facilities for soldering BGAs

Eliminates the need to develop BGA soldering expertise

Measurement timing skew within + 25 ps achieved by
matched trace lengths from DRAM balls to Soft Touch Pro
pads for logic analyzer connection

Accuracy for timing measurements

Unpopulated capacitor pads on the interposer are available
for optional power supply decoupling capacitors or voltage
probe points

Allows flexibility in testing for individual systems under test
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W330TA LPDDR3 BGA Interposer

Memory family DRAM package Interposer ~ Datarates  Signal coverage Connections Use model
construction
LPDDR3 - 178-ball Rigid In excess of Command address Connects using gty (2) ~ Debug and
- 0.8 mmx 0.65 mm pitch 1866 Mb/s - AU CA E5406A Soft Touch functional validation
- JEDEC MO-311 footprint Pro probes and gty (4)  for LPDDR3 178-ball
variation MO-311 Control U4201A logic analyzer ~ DRAM configured
with maximum DRAM RESET cables as single channel
package size of 13.5x 13 - CKEO, CKET, ODT, system
mm fit on top of W3307TA €S0, CST, CK_A
without an additional
(optional) riser or socket Data
to provide clearance for - AlLDQ
the tipR components - AL DQSt

W3301A LPDDR3 178-ball Rigid BGA Interposer

The W3301A LPDDR3 178-ball BGA interposer is designed to satisfy functional debug and
validation for LPDDR3 178-ball chip down systems.

The W3301A probes signals from the LPDDR3 178-ball DRAM footprint and routes the probed

signals to two Soft Touch Pro connector footprints. Connection to the Keysight logic analyzer is
through two E5406A Soft Touch Pro probes and four U4201A cables into a single U4164A logic
analyzer.
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Figure 1. Top view of W3301A LPDDR3 178-ball rigid BGA interposer and riser.
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Figure 2. Bottom view of W3301A LPDDR3 178-ball rigid BGA interposer and riser.
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Technical characteristics

P 1 2 3 4 5 6 7 8 9 10 11 12 13
A DNU | DNU | vDD1 | vDD1 | vDD1 | VDD1 vDD2 | vDD2 | vDD1 | VDDQ | DNU | DNU
B DNU | GND | zgo | z@1 | aND | GND GND | DNU
C N GND NC | GND | GND VDDQ
D B cND | vDD2 | vDD2 | vDD2 DM3 GND
E A B GND | GND | GND VDDQ
F VDDCA [l GND | GND | GND GND
G vDDCA| GND | GND | vDD2 | GND DM1 VDDQ
H GND |vDDcA| vrefca| vDD2 | vDD2 VDDQ VDD2
J CKec | ckt | oND | vDD2 | vDD2 GND
K GND | ckeo | ckEl | vbD2 | vDD2 VDD2
L VDDCA [eRle vDD2 | GND VDDQ
M VDDCA [l GND | GND | GND GND
N A A GND | GND | GND VDDQ
= A GND | vDD2 | vDD2 | vDD2 GND
R AQ NC GND | GND | GND VDDQ
T DNU | GND | GND | GND | GND | GND GND | DNU
U DNU | DNU | vDD1 | vDD1 | vDD1 | vDD1 vDD2 | vDD2 | vDD1 | vDDQ | DNU | DNU

Figure 3. Signals routed from W3301A into logic analyzer.
- DQ and DQS highlighted in ‘green’ are probed.
- CKand CKE highlighted in ‘yellow’ are probed.
- CAand ODT highlighted in ‘red’ are probed.

Signal access

All signals, including power and ground signals, are passed between the circuit board and
LPDDR3 DRAM through vias in the W3301A LPDDR3 178-ball BGA interposer.

LPDDR3 signal group logic analyzer signal access

Command/address
- All channel CA

Control and other signals
- All

Data

- Allexcept DQSO_c_A, DQS1_c_A

Power

- LPDDR3 device power is not monitored by the logic analyzer

- Passed through the interposer through vias

W3301A interposers include separate ground, 1.1 V (VDD2/VDDQ) and 1.8 V (VDD1) planes.
For additional installation information, refer to the W3301A installation guide at
http://literature.cdn.keysight.com/litweb/pdf/W3301-97000.pdf.



http://literature.cdn.keysight.com/litweb/pdf/W3301-97000.pdf
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Dimensional drawings
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Figure 4. Top dimensional view of W3301A. (W3301A thicknessis 1.5 mm + 10%.)

Note: W3301A includes pads for optional VDDQ (C9) and VDD1 (C10) bypass capacitors on the
top of the W3301A. The VDDQ and VDD1 capacitor pads provide easy access for monitoring
VDDQ and VDD1 with a Keysight N7020A power rail probe for use with the MSOS804A Infiniium
S-Series oscilloscope. The oscilloscope trace of the power rail noise can be easily imported

into the Keysight logic analyzer waveform for correlation of power noise to traffic flow using
ViewScope. ViewScope is provided at no extra charge in the standard logic analyzer application
software.
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30 mm
W330TA
interposer \

1.96 mm
(minimum clearance using riser)

Riser

17.5 mm

End view

38 mm

W3301A interposer Note:
fhickness 15 mm \_ " pominat
nominal

— There are no
components on
Riser the bottom of the
— 17 mm W3301A interposer

Side view

|<730mm—>|
\

W3301A

interposer l 38 rmm

1T mm

Riser

<«— 11.5mm

Bottom view

Figure 5. End, side and bottom dimensional views of W3301A KOV (keep out volume) with riser.
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Figure 6. LPDDR3 178-ball riser. (LPDDR3 riser is 2.16 mm thick + 10%.)
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Connecting the W3301A with E5406A Soft Touch Pro probes and
U4201A cables to a U4164A logic analyzer

In a W3301A interposer setup, you connect the E5406A Soft Touch Pro probes and U4201A
cables to U4164A logic analyzer pods per the mapping shown in the Figure 7.

Pod 7 Pod 5 Pod 3 Pod 1

/————

analyzer 2> 3> <4> <T>

module Z l;
E5406A probe 1\ ( E5406A probe

2> <T>

Logic U4201A cable " U4201A cable " U4201A cable " U4201A cable I

W330TA

interposer }

Figure 7. Connections between E5406A Soft Touch Pro probes and U4201A cables and logic analyzer
pods.
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Software

Default configuration for the W3301A interposer are included in the standard B4661A memory
analysis software package. The Keysight B4661A memory analysis software provides four
standard software features and four licensed memory analysis options.

B4661A 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

The Keysight B4661TA memory analysis software offers a suite of viewers and 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 analyzer1, 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.

B4661A licensed software options

- DDR decoder with physical address trigger tool (Option-1NP/-1TP/-1FP)

- LPDDR decoder with physical address trigger tool for LPDDR/2/3 (Option-2NP/-2TP/-2FP)

- DDR and LPDDR compliance violation analysis toolset (Option-3NP/-3TP/-3FP)

- Post-process compliance violation analysis (Option-3NP/-3TP/-3FP)

- Real-time compliance violation analysis (Option-3NP/-3TP/-3FP)

- DDR3/4 and LPDDR2/3/4 performance analysis and ONFi analysis
(Option-4NP/-4TP/-4FP)
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DDR eye finder and eye scan software

DDR eye scan results of LPDDR3 signals gives you qualitative insight for all signals relative to each other. LPDDRS signals are scanned
in groups (Clock, CS#, ADD&Command, READ DQ/DQS, and WRITE DQ/DQS).

Clock : Chip Select | Command and Address | Data Read | Data Write |

Busses/Signals -2 ns -1ns -lns 0s ins Sample Position/Threshold
e Rl R B AL e SO o B i e A s AR a2 A o T O v Mol e B oo A s 1 o Al

Thresheld = User
vThresh = 624 mV
tSample = -502 ps

¥ cso

o 1 il " ™

Figure 8. Eyescan of CS# shows large, clean eyes.

E Eye Scan - Sample Position and Threshold Settings

X /1t == meenl EEEE mm (= [¥] Snap markers to eye center [¥] Click to move markers

Sample Position/Threshold

Threshald = User

E [V|CASOR vThresh = 624 mV  avg.
tSample = -1.043 ns  avg.
Thresheld = User

Bl [¥ICASOF vThresh = 624 mV  avg.

tSample = -67 ps avg.

Figure 9. CA eye scans also show large, open eyes.

Note: The W3301A configuration has both CA9_0_R and CA9_0_F labels so that the users can
set rising and falling edge sample positions. By capturing both the rising and falling edges
simultaneously, the Keysight logic analyzer can easily trigger or search on specific physical
addresses that occur on sequential CA edges on the LPDDRS3 bus.
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Figure 10. Read eye scans.

Cinck | Crup Select | Command ans Adsvess | Data Read | Duts tee

Figure 11. The LPDDRS3 write eyes.
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DDR and LPDDR performance analysis (B4661A-4FP/-4TP/-4NP)

Accelerate LPDDR3 analysis and debug using the B4661A memory analysis software licensed
options.

Tramsaction Type Rank Hank HowAddr ColAddr AP Phy Addr  Clock Freq
Resd 0 7 2 || Ox3FD || 0 | OxJOCFIFCO || 1.2 GHz

Transsction Type  Rask

Tramsaction Type Rank Bank Row Addr  Cof Addr AP

o 7 O%OCFY || o0 o
Transaction Type  Raek  Baok BowAddr  Col Addr AR
Read I ? OADCFD 0x050 || O

Transa
Re

Type Hank Bank RowAdde Col Addr AP

] Temestane Transaction Tvpe'  Rank  Dank  Row Addr  ColAddr AP P Addr Clock Freq

Figure 12. B4661A Option-4FP/-4NP/-4TP transaction decode, memory access overview graph and details window. (Image shown is LPDDR4
example.)

The memory analysis window, accessible from the overview window, is the
B4661A-4FP/-4NP/-4TP option (performance analysis). All tabs in the memory analysis window
are dockable and can be moved around for user viewing preference.

Benefits of the B4661A performance analysis transaction decoder and traffic overview

- Condensed view of all command activity in the trace

- Including details of rank/bank, row, Col, BA, physical ADD, and clock frequency
- Enables rapid navigation of the trace

- Click, scroll or jump to commands of interest

- Pan/zoom on chart of command activity

- Place or jump to markers (markers are global across all windows/views)
- Users can rapidly notice variations in charts of the command activity
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Narrpaiin et Cstiern P g Zoorm Narters
Senp..| i = | 15 coan (@ v | [ B (GGUIE] [zoamain x| | (3] Sncw (7] Covaer

Figure 13. Traffic overview with graph is provided in the B4661A-4FP/-4NP/-4TP option. Notice that when you zoom in on the traffic overview graph
you can see individual commands. In this trace, when all Ranks is selected, you only see one color (yellow) for Rank 0 as it is a single rank trace
capture.

Tomlle: Chrervs | Slabos st Ovmcomm: Rl

Figure 14. Zoom into details of command activity using traffic overview graph.

Details
' ID Transaction ID Transaction Timestamp Delta Time Address  Order Read/Write Data Actual Data
0 272 Activate 0s Os 2x70CF3840 @ 920005168
1 273 Read 18 ns 18 ns ex7eCF3e44 1 BxB001AE9G
2 274 Read 25 ns e 0x70CF3048 2 OxPE085D6C
5 7% o= o — 0x70CF304C 3 OxAB0OB2BE
i i o S Fe @x72CF3@50 4 2xP0016D7E
@x78CF3854 & OxPe0AD2ER
2 Al tead e gl ex70CF3058 6  BxPAO1ADIT
6 278 Read 448 ns 7ns 9x70CF3@5C 7 0xP000536F
7 279 Read 455 ns 7ns ex70CF3068 8 @x@801AE1D
8 280 Read 463 ns 8 ns ;| ex78CF3864 9 8x0881517D
g 281 Read 470 ns 7 ns | ex7eCF3068 10 ©x@E@RAEFD
10 282 Read 552 ns 82 ns ex70CF3@6C 11 Bx2e0815DF3
11 283 Read 558 ns 7 ns ex7aCF3aye 12 Bx0008B3E3
12 584 Read 565 ns 7 ns Bx78CF3874 13  OxPBA16F93
- 155 - AT gaziis Bx78CF3878 14  BxP008D373
Ox70CF307C 15  Ox@BB1AEF7
14 286 Read 1.408 us 7ns
15 287 Read 1415 us 7 ns
16 288 Precharge  1.602 us 187 ns

Figure 15. Details tab available using B4661A-4FP/-4NP/-4TP performance analysis option.
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The details tab provides additional information on commands.

DDR/LPDDR DRAM banks must be activated (opening a “page” or “row”) prior to any read/
write activity to that bank/row. When the memory controller needs to access a different row
address on the bank, a precharge is issued to “close” the “page.”

The all associated activates, reads, writes and precharges are displayed together on the left
side of the details tab. This is important information for debug and performance optimization
of a system. (Page violations can result in corrupt data and extra opening and closing of pages,
which take time and slow system performance.)

On the left side of the details tab, you will see the data associated with any read or write
command selected.

TirSc Lvereea Tex Lruma  Roicsh Rate Ovorace Mero et Dvtoce Peoormanie Derace
kpagmor Chae Tara=Daxly St ircoe W P aee Zoow Jmmora

ol Co Vil p| B | (A2 o) | D | 2= (Wil W@ o = " %9 When the Refresh rate falls below 100% bar or
e : (indicating too few Refresh):
e = :F - Red dots indicate the locations

- Too few Refresh = risk of data corruption

Figure 16. Refresh rate window. Included in the B4661A-4NP/-4TP/-4TP performance analysis option.

The refresh rate overview is an industry first. Analyzing a rolling 32 ms (adjustable) window of
refresh activity to provide a percentage result for the minimum number of refreshes required
(also adjustable). This new analysis view is particularly suited to viewing LPDDR refresh
windows. Deep traces, usually 128 M or deeper are recommended for meaningful refresh rate
displays.
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The memory access overview in the B4661A-4NP/-4TP/-4FP option allows the user to select
different X & Y variables to view the entire memory space accessed in the trace and to pan and
zoom around the address space.

Time on the X and either BA:ROW or Row:BA are particularly insightful for highlighting “hot
spots” of excessive activates to a particular blank/row address at a specific time. This can help
users determine if particular memory tests or stimulus are possibly stressing row hammer. (Row
hammer is a situation where internal rows on any specific bank inside the DRAM are victims of
cross talk from surrounding rows in the bank.)

Trafhe Overvew | Detads  Fladeats Rate Dracian Fedoomacce Ovanoew  Speed Change Dvenes

Chan X Ao Char Y Acs Numbar of Dutolyy Buckets ([Deomall Matery Crosshar Ogbons  C

Time w || |Rowhdd-BA | [Fduee Fow sdd ol s * @ (B8 |SeemEim o | [ Show i Center [#) Me-Drmw [#] SnaptoPont | [if] Show Tookin

Trafic Uvernoew  Uetasls  Hefresh Hate Uverven  Momory focoss Overveew  Perkrmance Uveroew Speed Change Uvennew
Dnplay  Cx Ay Chant X A Chan Y Ao L
F Tare | | [Rownidd BA o

=ptay Buckets (Cecral) Pan and Markers Cromshir Cptions |~ Color Options

Cek Adide i (@ a8 ] [Zoonkies .| 7 Show [ Center [ Re-Demw [] Sase o Point | [ Show Tookp || [Classx « | | Linear

Trafic gnveroew  Detads  fistrash Fate Gvaroew  Memory Access Overvew | Pedammance Overvew . Spesd Change Ovenosw
sl w  Rark oty emrard w Daplay < iy, Char ¥ A M v (Teor m aed o Markers. Crosshair Options
ow Add [ [ - ¥ Show [ Cemer | Re-Draw [ Snopto Fomt | (] Show Tookp

Figure 17. In memory access overview set for time vs. RowAdd:BA, the system under test was stepping through row addresses to individual banks. In
this view, users can zoom in and re-draw to see more detail for a specific time.
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T B

Figure 19. Clock frequency overview is provided in B46671A Option-4FP/-4NP/-4TP.

Clock frequency overview is very interesting to users with systems that are changing frequency.
LPDDR systems can be aggressive at changing clock frequencies to conserve power.
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DDR and LPDDR compliance violation analysis tool (B4661A-3FP/-3NP/-3TP)

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

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 Help
Set Up [ Select Tests | Configure | Run [ Automate |JRRRR) F71L Report |
est Name: lActual Value|Margin %|Pass Limits # Trials
W |ACTIVATE to PRECHARG! PRECHARGE must be <= Pass 283E+01 |VALUE <= 70,000 b5 1
o |ACTIVATE to PRECHARGE must be >= tRASmIn Pass 2.7 max(42ns, 3CK) 1
W/|READ tu PRECHARGE must be >= tRTP Pass 50.0  |max(7.5ns, 4CK) 1
/|READ to WRITE must be >= (ORW Pass  [1667 [RL+ RUDQSCKIMAX)CK) + BL/2 + 1 - WLl1
«f | WRITE to PRECHARGE must be >= tDwWP Pass 0.0 WL 4 BL/Z + RUTWR/TCK] 4 1 1
wf|WRITE to READ must be >= tDWR Pass 7.7 WL + 1 + BL/2 + RU[tWTR/1CI) 1
/| WRITE to WRITE, READ to READ must be >= tCCD Pass 0.0 VALUE >= 4 CK 1
 |ACTIVATE to ACTIVATE (different banks) must be = tRRD Pass 120 |max(10ns, 2cK) 1
/| Four ACTIVATE window banks) must be = tFAW Pass 23.8 |max(50ns, SCK) 1
W/|READ or WRITE to an Inactive row Pass 100.0  |Pass/Fail 1
REFRESH to an active bank Pass 100.0  |Pass/Fail 1
ACTVATE G anactivebank o |pess  hooo leessieal L
MRW Long C: C to any valid {or CKE low) must be > (ZQCL N/A VALUE >= 360.0 ns 1
MRW Shart C 1o any valid (or CKE low) must be > tZQCS  [N/A VALUE >= 90.0 ns 1
MRW Init Calibration command to any valid command (or CKE low) must be > tZQINIT  [N/A VALUE >= 1.0000 ps 1
MRW Reset C nand to any valid ¢ d (or CKE low) must be > 12 /A max(50ns, 3CK) 1
MRW and to MRW (or CKE low) must be > tMRW N/A VALUE >= 10 CK 1
MRW to any valid must be > tMRD N/A max(14ns, 10CK) I
MRR command to any valid command (or CKE low) must be > tMRR. N/A VALUE >= 4 CK 1
3| PRECHARGE (all banks) to ACTIVATE/REFRESH must be >= tRPab Fail BT ax(27ns,3CK) 1
. M|PRECHARGE (per bank) to ACTIVATE/REFRESH must be >= tRPpb Fail Iﬁmax{é‘n&,aﬂﬂ 1
o of CKE high/low >= tCKE. Pass 11 miax(7.5ns,3CK) 1
=V of seif-refresh >= [CKESR Pass 412E+01 [max(15ns, 3CK) 1
& of deep power down >= tDPD N/A VALUE >= 500.000 y 1
x than & all bank in EREFBW Fail ST vALUE >= 6.7200 ps 1
% Greater than 8 REFRESH all bank commands in tREFBW Fail EEE vALUE == 6.7200 ps 1
Refresh (pe bank) t Acuvate (some bonk) or Refresh mustbs > WFCpb A —fuaue = 3000 :
3¢/Exit self-refresh o valid ¢ = tXSR Fall TN max(tRFCab + 10ns,2nCK) i
W |Exit power down to valid command > = tXP Pass 0.0 max(7.5ns, 3CK) 1
[value
tRCD Fail (A
---Additional Info--- !
Time Triggered on 8/4/2015 at 9:46:11 AM
[Number of tests 37840
Number of failures 6100 ?ﬂ
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Figure 20. LPDDRS3 post process compliance tests from B4661A Option-3FP/-3NP/-3TP.
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LPDDR decode (B4661A-2FP/-2TP/-2NP)

Sample  Time Time  Physical Address Cycle Type

Figure 21. B4661A Option-2FP/-2NP/-2TP, LPDDR3 decode, viewed in listing window.

The B4661A-2FP/-2NP/-2TP offers a traditional LPDDR decoder for the logic analyzer listing
window.

Benefits include:
- Complete decode of LPDDR commands with data associated to specific reads and writes
- Fastest display of decode (page aware)
- Users can scroll through the listing (or waveform) while computing large traces with the
performance software
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Configuration Guide and Ordering Information

W3301A includes

- LPDDR3 178-ball rigid BGA interposer

- 178-ball riser for devices under test that have components surrounding the LPDDR3 178-
ball DRAM where the surrounding components are too close to install the W330TA without
the riser. Riser includes a ground plane. Riser orientation is critical for proper operation.

W3301A requires

- Qty (2) E5406A Soft Touch Pro probes (each probe ships with a kit of 5 retention modules)
- Qty (4) U4207A cables to connect between the E5406A and compatible logic analyzer '
- Qty (1) U4164A logic analyzer module %4 in a chassis with a host controller

Optional for W3301A

- 178-ball riser for devices under test that have components surrounding the LPDDR3 178-
ball DRAM where the surrounding components are too close to install the W330TA without
the riser. Riser includes a ground plane. Riser orientation is critical for proper operation.
Riser is included with the W3301A.

- The 178-ball riser may be replaced with an optional 178-ball grypper socket
(sold separately): http://www.hsiotech.com/products/released-products/
engineering-products/grypper-family.

Notes:

1. Qty (4) N2815A MSO/logic analyzer cable for connection to 90-pin logic analyzer probe
can replace the U4201A cables. N2815A cables connect a single header into the odd pod
of a U4164A pod pair. Therefore, they can’t be used for applications where the even pod
is required.

2. For data rates up to 1400 MT/s, the W3301A is compatible with the 16864A logic
analyzer with Option 700.

3. The W3301A is also compatible with discontinued U4154A/B modules with appropriate
speed grade options.

4. Minimum data valid window at the LPDDR3 DRAM balls requirements vary by logic
analyzer module. U4164A has a small requirement at 100 mV x 100 ps. Termination
settings and signal integrity of system under test affect data valid windows.


http://www.hsiotech.com/products/released-products/%20engineering-products/grypper-family
http://www.hsiotech.com/products/released-products/%20engineering-products/grypper-family
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Recommended configuration

Item

W330TA LPDDRS 178-ball BGA interposer

Quantity

E5406A Soft Touch Pro probes

U4207A cables to connect between the E5406A probes and compatible logic analyzer

U4164A logic analyzer module

M9502A 2-slot chassis

M9537A embedded controller

B4661A-2FP/-2NP/-2TP LPDDR decoder

B4661A-3FP/-3NP/-3TP compliance analysis

B4661A-4FP/-4NP/-4TP performance analysis

Al —

Related Products

Product
Modular logic analyzers
U4164A

Logic analyzer probes/cables
E5406A

Description

136-channel, up to 4 Gb/s state, quad state mode, up to 10 GHz
timing, memory depth up to 400 M, AXle-based logic analyzer
module allowing three modules to merge into one time base

Pro Series Soft Touch connectorless probe - single-ended, for
90-pin cable

U4207A Logic analyzer cable

Software

Logic and protocol analyzer software Required - not licensed; acts as the base software platform
B4661A memory analysis Required - unlicensed base software

Portable logic analyzers
16864A

Licensed options recommended: Options-2FP/-2NP/-2TP,
-3FP/-3NP/-3TP, -4FP/-4NP/-4TP

136-channel, up to 1400 Mb/s state, dual sample mode, up to
10 GHz timing, memory depth up to 128

Related Literature

Publication title Publication number
W3307A LPDDR3 DRAM BGA Interposer - Installation Guide W3301-97000
Capture Highest DDR3 Data Rates Using Advanced Probe Settings on Logic 5991-0799EN
Analyzers - Technical Brief

B466TA Memory Analysis Software for Logic Analyzers - Data Sheet 5992-0984EN
U4164A Logic Analyzer Module - Data Sheet 5992-1057EN
Probing Solutions for Logic Analyzers - Data Sheet 5968-4632F

Infiniium 90000 X-Series Oscilloscopes - Data Sheet 5990-5271EN
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www.axiestandard.org
ANV AdvancedTCA® Extensions for Instrumentation and Test (AXle) is an
- .A’e open standard that extends the AdvancedTCA for general purpose and
semiconductor test. The business that became Keysight was a founding
member of the AXle consortium. ATCA®, AdvancedTCA®, and the ATCA logo
are registered US trademarks of the PCI Industrial Computer Manufacturers
Group.

www.xistandard.org

LAN eXtensions for Instruments puts the power of Ethernet and the Web
L/(I inside your test systems. The business that became Keysight was a founding

member of the LXI consortium.

Www.pxisa.org

| YT 4 | PCI eXtensions for Instrumentation (PXI) modular instrumentation delivers a
. Al rugged, PC-based high-performance measurement and automation system.

Download your next insight

Keysight software is downloadable
expertise. From first simulation through

first customer shipment, we deliver the \ P
tools your team needs to accelerate from ‘
data to information to actionable insight.

- Electronic design automation (EDA)

e — Learn more at
- Application software

- Programming environments

- Productivity software

www.keysight.com/find/software

Start with a 30-day free trial.
www.keysight.com/find/free_trials


http://www.axiestandard.org
http://www.lxistandard.org
http://www.pxisa.org
http://www.keysight.com/find/software
http://www.keysight.com/find/free_trials
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