Keysight W3630-5Series
DDR3 DRAM BGA Probes

Installation Guide

KEYSIGHT

EEEEEEEEEEEE



Notices

© Keysight Technologies 2008-2015

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

Manual Part Number
W3631-97005

Edition

Seventh Edition, March 2015

Printed in Malaysia

Published By:

Keysight Technologies

Plot No. CP-11, Sector- 8,

IMT Manesar, Gurgaon - 122051, India

Warranty

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

Technology Licenses

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

Restricted Rights Legend

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

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

Safety Notices

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

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

Keysight W3630-Series DDR3 DRAM BGA Probes Installation Guide



Contents

1 Introduction

DDR3 DRAM BGA Probe Description 6
Oscilloscope Probing 6

Fixture Technical Feature Summary 7
Equipment Required 8

Mechanical Considerations 9

Probe Dimensions and Keep Out Volume 9
Board and Wings Thickness 13

DDR2 Probes 14

2 Installing the Probe
Soldering the Probe 16
Connecting to the Logic Analyzer 17
Scope Connection to the W3630 Series Probe 21

Using the W3631A, W3633A, or W3636A BGA Probe and W3635B Oscilloscope Adapter
with InfiniiSim 22

Using the W3631A, W3633A, or W3636A BGA Probe and W3635B Oscilloscope Adapter
with 9000A Series MSO Oscilloscopes 29

Signals Probed Directly on the BGA Probes 33

3 Setting Up the Logic Analysis System

To save a configuration file 35

4 Characteristics, Regulatory, and Safety Information
Operating Characteristics 38

Regulatory Notices 39

WEEE Compliance 39
ChinaRoHS 39

Index

Keysight W3630-Series DDR3 DRAM BGA Probes Installation Guide



Contents

4 Keysight W3630-Series DDR3 DRAM BGA Probes Installation Guide



]

KEYSIGHT

TECHNOLOGIES

Keysight W3630-Series DDR3 DRAM BGA Probes
Installation Guide

Introduction

DDR3 DRAM BGA Probe Description / 6
Fixture Technical Feature Summary / 7
Equipment Required / 8

Mechanical Considerations / 9

DDR2 Probes / 14

Updated versions of this manual may be available. Go to www.keysight.com and search for W3631A.
This document provides installation information for the following Keysight products:

W3631A DDR3 x16 BGA address/control/data probe
W3633A DDR3 x4/x8 BGA address/control/data probe
W3636A DDR3 x16 non-stacked DRAM96 ball BGA probe
E5845A adapter cable for W3631A and W3636A probes
E5847A adapter cable for W3633A probe

W3635B DDRS3 oscilloscope probe adapter


www.keysight.com

1

Introduction

DDR3 DRAM BGA Probe Description

The DDR3 DRAM BGA probes enable logic analyzer state and timing measurements of DRAM buses,

including the DQ, DQS, and clock signals of x4, x8 and x16 DRAMs using the JEDEC standard
common DDR3 DRAM footprints.

The probe interposes between the DRAM being probed and the PC board where the DRAM would
normally be soldered. The probe is designed to be soldered to the PCB footprint for the DRAM The
DRAM being probed is then soldered to the top side of the probe.

Each DRAM signal in the common footprint (including those defined for x4, x8 and x16 DRAMSs)
passes directly from the bottom side of the probe to the top side of the probe. Buried probe resistors

placed at the DRAM balls connect the probed signals to the rigid flex to mate with an Keysight cable
adapter (ZIF probe).

Oscilloscope Probing

The W3630-series probes, when used with the W3635B adapter, are also compatible with the
Keysight InfiniiMax oscilloscope probes. This allows scope probing of the DRAM signals with an
Infiniium 9000- or 90000-Series oscilloscope, giving you a DDR3 testing solution covering the clock
characterization, electrical and timing parameters of the JEDEC specification.
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Introduction 1

Fixture Technical Feature Summary

Probing of DDR3 x4, x8 and x16 DRAMs in BGA packages using one of the JEDEC standard
common BGA footprints.

Logic analyzer (using E5845A/47A single ended ZIF probe) and oscilloscope (W3635B adapter
and InfiniiMax socketed probe head) connection to RAS, CAS, WE, DQ, DQS, DQS#, and CK/CKi#
signals.

Differential CLK signal.
Interposer design probes signals between DRAM BGA balls and DIMM.

Use of separate single ended probes for connection to the logic analyzer optimizes use of analyzer
channels by allowing assignment of analyzer channels to 8 or 16 bits on each DRAM.

Gold plating of the DRAM footprint on the top side of the probe is compatible with leaded and
no-lead DRAM balls.
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1 Introduction

Equipment Required

You will need:

Keysight U4154A, 16900-series, or 16850-series logic analysis system.
Keysight B4621B DDR2/3 decoder software.
(optional) Keysight B4622B DDR2/3 protocol compliance and analysis tool.

An appropriate number of Keysight U4154A, 168508, 16960A, or 16962A logic analyzer cards
connected together as a module.

One or more W3630-series BGA probes
One or more E5840-series adapter cables

(optional) One or more W3635B oscilloscope adapters and E2678A socketed probe heads for use
with the 90000A series oscilloscopes and one of the following licenses:

N5465A-001 InfiniiSim Waveform Transformation Toolset Basic license for use with W3635B
transfer function file (.tf2)
or:

N5465A-002 InfiniiSim Waveform Transformation Toolset Advanced license for use with S
parameter files for W3631/3A BGA probes and W3635B scope adapter.

(optional) MSO 9000A Series oscilloscope with E5383A single-ended flying leads with 40 pin
cable connector for use with W3635B oscilloscope adapter board.

Keysight W3630-Series DDR3 DRAM BGA Probes Installation Guide



Mechanical Considerations

Probe Dimensions and Keep Out Volume

Introduction 1

The following 8s show the KOV of the Keysight logic analyzer cable adapters when connected to the

BGA probe.
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Figure 1 Keep Out Volume for W3631A with E5845A (same as W26318B with E5384A)
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Figure 3 KOV of W3636A with E5845A
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Introduction

The following figures show the dimensions of the BGA probes.
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Figure 4  W3631A probe dimensions
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Board and Wings Thickness

Board thickness - 0.072 inches (+/-10% for maximum variation)
Thickness above the wing (Layer 1-4) - 0.0298
Thickness below the wing (Layer 7-9) - 0.0192
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Introduction

DDR2 Probes

Keysight offers equivalent probes for DDR2 memory:

- W2631B DDR2 x16 command and data probe
W2632A DDR2 x16 BGA data probe
W2633B DDR2 x8 BGA command and data probe
W2634A DDR2 x8 BGA data probe
E5384A adapter cable adapter for 8x16 DRAM BGA
E5826A adapter cable for 2x16 DRAM BGA
E5827A adapter cable for 2x8 DRAM BGA

The probes can be distinguished by the color of the printed circuit board: DDR2 probes are green
and DDRS3 probes are red.
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Installing the Probe

Soldering the Probe

The BGA probes need to be attached to the DRAM PCB footprint on the design to be probed, and the
desired DRAM is soldered to the top side of the probe. This attachment may occur in any order (i.e.
first solder the probe to the DUT, and then solder the DRAM to the probe, or first solder the DRAM to
the probe, and then solder the DRAM+probe assembly to the DUT). The probe is designed to tolerate
lead-free soldering temperature profiles. However, it is always recommended to apply the minimum
temperature required and the minimum number of heating/cooling cycles to reduce risk of any
damage to the probe.

The probe is supplied without solder balls. Depending on the exact attachment order, either leaded
or lead-free solder may be preferred to attach the probe to the DUT. The design of the probe
supports either choice.

The flexible “wings” on the probe may need to be bent upwards before soldering to avoid mechanical
contact with components adjacent to the probe on the DUT. This will also ensure reliable connection
when connect to the logic analyzer cable adapters.

If the in-house expertise to attach the BGA probe and DRAM cannot be found, there are contract
manufacturers with this expertise who may be willing to perform the attachment for a fee. More
information on BGA soldering and rework techniques that may be useful in attaching the probe may
be found at: "http://www.circuitrework.com/guides/9-0.shtml".

Recommended soldering guidelines:

1 Maximum temperature that the BGA probe can withstand is 260C.

2 Bake out boards and or components to eliminate moisture entrapment in the boards and
components. Normally back for 24 hours at 125C or to the component or board specification.

Keysight W3630-Series DDR3 DRAM BGA Probes Installation Guide
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Installing the Probe 2

Connecting to the Logic Analyzer

Use ESD precautions. Electrostatic discharge can damage components on your board or in the
probes. Use a grounded wrist strap and other ESD control measures as appropriate.

The adapter cables (sometimes called probes) are used with the BGA probes to connect the probe to
the logic analyzer. The adapter cables plug into the 90-pin logic analyzer pod cable.

NOTE Please ensure that the wings on the BGA probe are properly latched to the ZIF connectors on the

adapter cables. The ZIF connectors can withstand up to 50 cycles of insertions. Please handle the
probe with care.

Table 1 Logic Analyzer Channel Mapping for the E5845A Probe Cable (when used with the W3631A probe)

Data Pod / Pod A Control Pod / Pod B Address Pod / Pod C

LA Channel Signal Name LA Channel Signal Name LA Channel Signal Name
0 DQLO 0 BA1 0 -

1 DQL1 1 CKE1 1 A4

2 DQL2 2 DML 2 A13

3 DQL3 3 - 3 A12/BC#
4 DQL4 4 RESET# 4 AN

5 DQL5 5 BAO 5 A10/AP
6 DQL6 6 WE# 6 A9

7 DQL7 7 CS1# 7 A8

8 DQUO 8 Cso# 8 A7

9 DQU1 9 CAS# 9 A6

10 DQU2 10 0DT0 10 A5

1 DQU3 1 RASH# 1 A4

12 DQU4 12 0DT 12 A3

13 DQU5 13 - 13 A2

14 DQUB 14 - 14 Al

15 DQU7 15 - 15 A0
Clock_P DQSU Clock_P CK Clock_P CKEO
Clock_N DQSU# Clock_N CK# Clock_N -

Keysight W3630-Series DDR3 DRAM BGA Probes Installation Guide 17



2 Installing the Probe

Table 2 Logic Analyzer Channel Mapping for the E5845A Probe Cable (when used with the W3636A probe)

Data Pod / Pod A Control Pod / Pod B Address Pod / Pod C

LA Channel Signal Name LA Channel Signal Name LA Channel Signal Name
0 DQLO 0 BA1 0 -

1 DQL1 1 A10/AP 1 A4

2 DQL2 2 DML 2 A13

3 DQL3 3 - 3 A12/BC#
4 DQL4 4 RESET# 4 A1

5 DQL5 5 BAO 5 A15

6 DQL6 6 BA2 6 A9

7 DQL7 7 WE# 7 A8

8 DQUO 8 Cso# 8 A7

9 DQU1 9 CASH# 9 A6

10 DQU2 10 0DTO 10 A5

1 DQU3 1 RASH# 1 A4

12 DQU4 12 DQSL 12 A3

13 DQU5 13 - 13 A2

14 DQU6 14 - 14 Al

15 DQU7 15 - 15 A0
Clock_P DQSU Clock_P CK Clock_P CKEO
Clock_N DQSU# Clock_N CKi# Clock_N -
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Installing the Probe 2

Table 3 Logic Analyzer Channel Mapping for the E5847A Probe Cable (when used with the W3633A probe)

Data Pod / Pod A Control Pod / Pod B Address Pod / Pod C

LA Channel Signal Name LA Channel Signal Name LA Channel Signal Name
0 DQO 0 BA1 0 A15

1 DQ1 1 - 1 A4

2 DQ2 2 CKE1 2 A13

3 DQ3 3 - 3 A12/BC#
4 DQ4 4 RESET# 4 A1

5 DQ5 5 BAO 5 A10/AP
6 DQ6 6 BA2 6 A9

7 DQ7 7 CS1# 7 A8

8 DM 8 Cso# 8 A7

9 - 9 WE# 9 A6

10 - 10 0DTO 10 A5

1 - 1 CASH# 1 A4

12 - 12 0DT 12 A3

13 - 13 RASH# 13 A2

14 - 14 - 14 Al

15 - 15 - 15 A0
Clock_P DQS Clock_P CK Clock_P CKEO
Clock_N DQS# Clock_N CKi#t Clock_N -

Table 4 Signals not probed by the logic analyzer

Probe Signal Name

W3633A CS24#

CS3#

VREFCA

VREFDQ

7Q3..2Q0

Keysight W3630-Series DDR3 DRAM BGA Probes Installation Guide 19
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Probe Signal Name

W3631A

W3636A

BA2

A15

CS2#

CS3#

VREFCA

VREFDQ
7Q3,2Q2,2Q1, 2Q0
DMU

DQSL, DQSL#

VDD

VDDQ

CKE1

CS1#, CS2#, CS3#
0DT1

VREFCA, VREFDQ
2Q3,72Q2, 201, Z2Q0
DQSL#

DMU

Refer to page 33 for a list of signals for each probe that are accessible to a probe with an
oscilloscope via provided test points.

For multi DR3 x16 stacked (DDP) DRAM 2G or deeper, a combination of W3631A and W3636A
interposer probes may be used to gain access to all CMD/ADD signals on the DDR3 channel.

Keysight W3630-Series DDR3 DRAM BGA Probes Installation Guide



Installing the Probe 2

Scope Connection to the W3630 Series Probe

The DDR3 BGA probes may be used with the E2678A socketed probe head.

Most signals may be probed using the W3635B oscilloscope probe adapter, which has a ZIF
connector for attachment to the BGA probes.

A few additional signals may be probed by soldering the scope probe directly to a test point on the
BGA probe.

The solder-in probe makes a 2 GHz bandwidth connection with the test point on the adapter or BGA
probe.

Keysight W3630-Series DDR3 DRAM BGA Probes Installation Guide 21



2 Installing the Probe

Using the W3631A, W3633A, or W3636A BGA Probe and W3635B Oscilloscope Adapter with
InfiniiSim

Before you begin this procedure, download the .zip file containing the transfer function file and the
S-parameter file from the Keysight web site at:

http://www.keysight.com/find/w3631a-w3635b-files

Step 1:  For use with this W3631/3A and W3635B configuration, connect the E2678A socketed probe head to
the pin header on the W3635B.

Figure 8  E2678A socketed probe head connected to the W3635B adapter board to provide connection to the oscillo-
scope

22 Keysight W3630-Series DDR3 DRAM BGA Probes Installation Guide
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Installing the Probe 2

Connect the probe amp to the desired channel, and then select the E2678A probe head and whether
the signal being probe is single-ended or differential:

Probe Setup [Y
n No Probe No Probe . No Probe | . 1169A
I Configure Probe Adapters ‘ \ Calibrate Probe... I

Probe Head (Model : 1169A Probe Amplifier
[ orsanfsec |w] o Serial #: US44001010

m— Bandwidth: 12.0 GHz
Add Head... || Edit Head...
Delete Head || Delete ALL | |cyyrary oozs System

Atten Cal: Uncalibrated

Signal being probed Skew Cal: Uncalibrated
. Attenuation:  3.4:1
@ Single-Ended ekt
. . Characteristi
O Differential St

Bandwidth: 12.0 GHz

Head2
Model: E2678A
Df Socketed

v
SE offset range: £16.0 V

Step2:  Apply W3635B transfer function file

This step requires N5465-001 InfiniiSim Waveform Transformation Toolset Basic license.

Go to the channel menu and turn InfiniiSim on to 2 Port. Set the BW limit appropriately; 3 GHz
should be enough for these DDR 3 applications with ~ 150 pS 20-80% transition times.

Channel Setup

InfiniiSim Setup

Bandwidth Limit Create Transfer Create a Transfer
|3.00000 GHz 2 Function L e
| [e=d EioneMadeie already saved one.
Filter S.ize Apply Transfer Function
Mfggég‘ééll@ﬁl | Transfer Function File
! : 0 = ‘ ...uments\Infiniium\Filters\DoNothing.tf2 |B
Min Frequency Resolution Include Delay Response Correction
| 100.000 MHz = [ 100% =
Skew
Labels
Con |4 ~|

[+

Bandwidth Limit

3.00000 GH =)
i =

InfiniiSim

o3ron oo

C 4 Port (Channels 2 & 4)

C 4 Port (Channel 4) m 4

Under Apply Transfer Function menu, navigate to the location of W3635B.t2 file and click Close.
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Installing the Probe

Step 2:

Step 3:

OR
Build a transfer function file with S parameter files of W3631/3A BGA probe with W3635B
scope adapter and E2678A socketed probe head

This step requires Nb6465A-002 InfiniiSim Waveform Transformation Toolset Advanced license.

Go to the channel menu and turn InfiniiSim on to 2 Port. Set the BW limit appropriately; 3 GHz
should be enough for these DDR 3 applications with ~ 150 pS 20-80% transition times.

Select the “Setup” button and this menu will appear.

Select the "Setup" button and this menu will appear

Channel Setup

InfiniiSim Setup

Bandwidth Limit e Create a Transfer al
| 3.00000 GHz == Function Function If you haven't
' = Iready saved one
L ) From Madel... sz :
Filter S.ize Apply Transfer Function
Mlag L%%HQ_EE@_FJ__ = Transfer Function File
! : ns ‘E] | ...uments\Infiniium\Filters\DoNothing.tf2 \B
Min Frequency Resolution Include Delay Response Correction
[ 100.000 MHz fuad [100% fad
Skew
Labels
Clon |4 |

Bandwidth Limit

3.00000 GH sl
& =

InfiniiSim

® 2 Port
C 4 Port (Channels 2 & 4)

© 4 Port (Channel 4)
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Step 4:

Step 5:

Installing the Probe

Select the “Create Transfer Function From Model” button and then set Application Preset to

“General Purpose 9 Blocks”

Channel Setup

InfiniiSim Model Setup: 2 Port; Channel 4 *

Application Preset

Circuit Diagram View

Save

‘General purpose 9 blocks |¥| ®Measurement & Simulation Circuits | Transfer
; ; Open ircui Function...
Save Transfer Function File As (Not Saved) = © Measurement Circuit Only
| ...ments\Infiniium\Filters\untitied.tf2 |B to O Simulation Circuit Only
Thru Thru ‘ Thiu 9PN iy Thru Thru
50.00 50.00
T A C ] B R
1T2Q—1A2 Q—ch 102Q—132 Q—LRZ
50.0 0 § stoe
Thru Thru Thru Thru Thru Thru
1
E
Open E iOpen
Legend 2—'— Measurement Blocks Simulation Blocks
= Measurement Circuit ? T = Transmitter Source T = Transmitter Source
= Simulation Circuit 1 A = Transmitter Channsl A = Transmitter Channel
@ = Measurement Node Thru P Thru ral Purpose C = General Purpose
@ = Simulation Node 5 B ral Purpose D= a3l Purpose
Chd4=Ports1 =+ 2 @ Channel B =Re Channel
R =Re Load
s0n ral Purposs E = General Purposs
P = Probs
F = Bridge

TrEr—
® 2 Port _

© 4 Port (Channels 2 & 4)
© 4 Port (Channel 4)

Edge

off

Select block “P” and then set “Block Type” for E2678A

Do this for both the measurement circuit and the simulation circuit. Close this window.

InfiniiSim Block Setup

Block Name
| P = Probe

Circuit
® Measurement Circuit
© Simulation Circuit

Ports 1 & 2
Block Type
O Ideal Thru C S-parameter File
O Open C Transmission Line (Lossless)
ORLC O Combination Of Sub-circuits
“robe Load ® Probe (E2678A)

Probe Input Impedance File:
E2678A_Df_Sckt_ZIn_SE.sip

In Folder:

C:\Documents and Settings\All
Users\Documents\Infiniiumy,
Filters\Probes\InfiniiMax\,
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2 Installing the Probe

Step 6:  Select block “E” and then set “Block Type” to “Combination OF Sub-circuits”

“Sub-circuit Relationship” should be set to “Cascade”.

Do this for both the measurement circuit and the simulation circuit. Close this window.

InfiniiSim Block Setup

Circuit
® Measurement Circuit
© Simulation Circuit

Sub-circuit Relationship

© Series

Block Name m
E = General Purpose |

Ports 1 & 2
Block Type
O Ideal Thru O S-parameter File
O Open O Transmission Line (Lossless)
ORLC @ Combination Of Sub-circuits
© Probe Load

o e — 8ol ol 2}»
© Parallel

X

Step 7: Select the right most sub-block and set for “S-parameter file”

Navigate the file selector to the “W3631A_W3635B_PostResMod.s2p” file supplied in this zip
package. Do this for both the measurement circuit and the simulation circuit. Close this window.

NOTE The same file W3631A_W3635B_PostResMod.s2p can be used for W3633A DDR3 x8 BGA probe.

InfiniiSim Sub-circuit Block Setup

Block Type

© Unused © Probe Load

O Ideal Thru  ® S-parameter File
O Open O Transmission Line
ORLC

S-parameter File

]

I Flip Model

X

26
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Step 8:

Step 9:

Step 10:

Installing the Probe 2

Select the middle sub-block and set for “RLC” block type with “Parallel Thru” circuit element

Set the resistor to 150ohms nominal (or to the measured value for a particular W3631A) and the
capacitance to 200fF. Do this for both the measurement circuit and the simulation circuit. Close this
window.

InfiniiSim Sub-circuit Block Setup

Block Type -Clc:&e
C Unused O Probe Load
O Ideal Thru  © S-parameter File

© Open O Transmission Line
®RLC
Circuit Element Resistance

i [
© Series Thru 150.00 0 =

@ Parallel Thru

Inductance
0 parl Shr - I
© Parallel Shunt L ud
Capacitance
R
200.0 fF 2]
| 2

Select the left most sub-block and set for “RLC” block type and “Series Shunt” circuit element

Set the resistance to zero and the capacitance to 750 fF. Do this for both the measurement circuit
and the simulation circuit. Close this window.

InfiniiSim Sub-circuit Block Setup

Block Type Close
© Unused © Probe Load
Oldeal Thru O S-parameter File

© Open O Transmission Line
@ RLC
Circuit Element Resistance

[P

O Series Thru 0.0 i

O Parallel Thru

Inductance
@ Series Shunt I:I| 10.0000 S
O Parallel Shunt i I~
Capacitance
1 2 f?so.o fF %

i

Display should be back at this screen

Things to do:
Make sure measurement node “M” and simulation node “S” are positioned as shown.

Enter a file name you want to store this transfer function (and setup) to. In this screen this is
“my_transfer_function.tf2”. Press the “Save Transfer Function...” button. If everything is right you'll
get “transfer function successfully created” message.
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; Channel 4

Application Preset

Circuit Diagram View

Save
|Genera| purpose 9 blocks \ Vi @ Measurement & Simulation Circuits | Transfer
; 5 Open ircuil Function...
Save Transfer Function File As - R e Ul
| ...m\Filters\my_transfer_function.tf2 |E 12 O Simulation Circuit Only
Thru Thru Thu 9PNy Thru Thru
50.00 50.00
T A C D B R
$—: @81 281 2 1 2—@—1 2—@—1 2
50.00 T A C @ D B R s0.00
Thru Thru Thru Thru Thru Thru
1
Subdircuit E Subdircuit
Legend Z Measurement Blocks Simulation Blocks
= Measurement Circuit ?‘ T = Transmitter Source T = Transmitter Source
= Simulstion Circuit 1 = Transmitter Channel A = Transmicter Channel
@ = Mzsasurement Node Probe P | Purpose C = General Purpose
P

@ = Simulation Node
Cha=Pors1 —~2

=ral Purposs D = General Purpose
Channel B =R ier Channel

fver Load R= er Load

2
@
%Q

E = General Purpose E = General Purpose
P = Probe P = Probe
F = Bridge F = Bridge
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Installing the Probe 2

Using the W3631A, W3633A, or W3636A BGA Probe and W3635B Oscilloscope Adapter with
9000A Series MSO Oscilloscopes

For use with this W3631/3A/6A and W3635B configuration, connect E5383A single-ended flying
leads with 40-pin cable connector from the digital output of MSO oscilloscope to the pin header on
the W36358B.

E1E

E5383A single-ended flying leads connected to the W3635B adapter board to provide connection to
the digital channels on MSO oscilloscope

Keysight W3630-Series DDR3 DRAM BGA Probes Installation Guide 29



2 Installing the Probe

On the menu for “Digital Setup”, select User Defined logic and input the threshold voltage to use
DDRS3 Vref 750mV.

Digital Setup Lg

Enable | Threshold |Bus 1 | Bus 2 | Bus 3 | Bus 4

_Logic B _Logic -
User Defined  |v|| | User Defined |v|

Threshold ] Threshold

s ==
750 mv = 750 mv =

Probe Skew

0 i

Signals Probed By the W3635B Adapter

Figure 9  Top view of the W3635B
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Figure 10 Bottom view of the W3635B

Table 5 W3635B pin out for W3631A x16 DDR3 BGA probe

RIGHT WING (W3631A)
J2
CSOo# GND - GND RASH# CKE1 GND - GND DQL5
J4 J3 J3 J4
CS1# GND - GND 0DTO CKEO GND - GND CK
BAO GND GND WE# A10 GND GND CK#
A5 GND GND A3 A6 GND GND A12
A2 GND - GND A0 A GND - GND BA1
J6 J5 J1 J2
A7 GND - GND RESET# A8 GND - GND A4
A9 GND - GND A13 Al4 GND - GND Al
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Table 6 W3635B pin out for W3633A x8 DDR3 BGA probe

RIGHT WING (W3633A)
DQ6 GND GND
DQ4 GND - GND DQ2 -
J2 J1 J5
NC GND - GND DQS -
RAS# GND GND DQS#
WE# GND GND 0DT1
CSo# GND - GND CAS# CKEO GND - GND CK
J4 J3 J3 Jb
CS1# GND - GND 0DTO A10 GND - GND CKit
BAO GND GND BA2 A15 GND GND CKE1
A5 GND GND A0 A6 GND GND A12
A2 GND GND A3 AT GND GND BA1
J6 J5 J1 J2
A7 GND GND RESET# A8 GND GND A4
A9 GND GND A13 Al4 GND GND A1
Table 7 W3635B pin out for W3636A DDR3 x16 non-stacked BGA probe
LEFT WING (W3636A) RIGHT WING (W3636A)
DQL2 GND - GND DQU5 DQU6 GND - GND DQSU
J2 J1 J5 J6
DQL6 GND - GND DQU1 DML GND - GND DQU2
DQL4 GND GND DQU3 DQL1 GND GND DQUO
CAS# GND GND DQSL DQL7 GND GND DQL3
CSOo# GND - GND RAS# A10 GND - GND DQL5
J4 J3 J3 Jb
WE# GND GND 0DTO CKEO GND GND CK
BAO GND GND BA2 A15 GND GND CK#
A5 GND GND A3 A6 GND GND A12
A2 GND GND A0 AT GND GND BA1
J6 J5 J1 J2
A7 GND - GND RESET# A8 GND - GND A4
A9 GND - GND A13 Al4 GND - GND Al
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Signals Probed Directly on the BGA Probes

Test points are provided on the BGA probes for some of the signals which are not probed by the logic
analyzer and which are not available through the W3635B adapter. The signal names are
silkscreened by the test points.

W3631A and W3633A:

CS2#, CS3#
VREFCA, VREFDQ
VDD, VDDQ

W3636A:

VREFCA, VREFDQ
VDD, VDDQ
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Setting Up the Logic Analysis
System

The mapping of specific signals to logic analyzer channels depends on:
Which DRAMs in a system are probed
Which probe you are using
How the single ended logic analyzer cable adapters are arranged when connecting to the BGA
probe

Because of these dependencies, there is no single logic analyzer configuration file setup, and no
configuration file is supplied with the probes. The logic analyzer Buses/Signals setup dialog will allow
you to assign descriptive labels to each analyzer channel that associate each channel with the
particular DRAM and DRAM signal being probed.

To save a configuration file

After you set up the logic analyzer, it is strongly recommended that you save the configuration.
To save your work, select File>Save As... and save the configuration as an ALA format file.

ALA format configuration files are more complete and efficient than XML format configuration files.
See the logic analyzer Online help for more information on these formats.
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Characteristics, Regulatory, and Safety Information

Operating Characteristics

38

The following operating characteristics are not specifications, but are typical operating
characteristics.

Table 8 Environmental Characteristics (Operating)

Temperature 20° to 40° C (+68° to +104° F)
Altitude 4,600 m (15,000 ft)
Humidity Up to 50% noncondensing. Avoid sudden, extreme temperature changes which could

cause condensation on the circuit board.
For indoor use only.

Table 9 Inputs and Outputs

Inputs and Outputs Values

To interposer Memory bus signals from target system

From interposer High-density connectors for Keysight logic analyzer cards in an Keysight 16900-series
or U4154A logic analysis system and for an oscilloscope
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Regulatory Notices

WEEE Compliance

Safety Symbol Description

This product complies with the WEEE Directive (2002/96/EC) marking requirements. The affixed label
indicates that you must not discard this electrical/electronic product in domestic household waste.
Product Category: With reference to the equipment types in the WEEE Directive Annex I, this product is
classed as a “Monitoring and Control Instrumentation” product.

Do not dispose in domestic household waste. To return unwanted prod ucts, contact your local Keysight
office, or see "www.keysight.com" for more information.

China RoHS
W3631A, W3633A, W3635B, W3636A, E5845A, and E5847A

Ly
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