Introduction

The W2637A, W2638A and W2639A
LPDDR BGA probes provide signal
accessibility and probing of embedded
memory designs directly at the ball grid
array (BGA) package.

The Agilent LPDDR BGA probes enable
viewing of data traffic on industry
standard LPDDR SDRAM, LPDDR

NVM and mobile-DDR DRAM with the
Agilent 16900 Series logic analysis
system and Infiniium 9000 and 90000
Series oscilloscopes.
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Features Benefits

Provides signal accessibility points for the LPDDR SDRAM,
LPDDR NVM and mobile-DDR DRAM ball grid array (BGA)
package.

Eliminates reflections from mid-bus probing methods.
Also eliminates board space and trace routing required for
connector probing methods.

Supports:
* x16 package (60 balls) all signals
* x32 package (90 balls) all signals

Note: Please refer to Table 1, 2, 3 and 4 for pin-out information.

Get complete signal access to the LPDDR signals critical to
your debug and validation effort.

Buried resistors provide signal isolation and minimize
capacitive loading.

Acquire high-speed signals without impacting the
performance of your design. The LPDDR BGA probe provides
a non-instrusive electrical and mechanical between the
memory device and an Agilent instrument.

Operating transsfer rate of up to 400 Mb/s 1.5 GHz
bandwidth

Operate at full speed whether you're making measurements
with a logic analyzer or oscilloscope.

Works with existing designs

Eliminates need for re-design or up front planning

Supports either leaded or lead-free solder

Easily works 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.

Flexible “wings” with ZIF connectors

Ensures reliable connection to the ZIF probes. Enables
placement of the probe cables around adjacent components.
Minimizes the torque to the balls of the BGA

Attach to Eb384A, and E5826A, single-ended ZIF
probes for connection to the logic analyzer

Optimizes the use of logic analyzer channels by allowing
assignments of channels to

Probe points available for oscilloscope E2678A socket probe
head to the W2639A scope adapter board that connects to
the flex-rigid of the LPDDR BGA probe

Enables oscilloscope probing of the DRAM signals with
Agilent Infiniium 9000 and 90000 Series oscilloscope, giving
you a LPDDR compliance test solution covering clock,
electrical and timing parameters of the JEDEC specification.

LPDDR BGA Connection to an Agilent Logic Analyzer

The W2637A LPDDR BGA probe connects to E5384A

to provide connection to the logic analyzer for the x16
LPDDR package. The W2638A LPDDR BGA probe connects
connection to the logic analyzer to E5384A and E5826A to
provide for the x32 LPDDR package.

Figure 1. E5384A 46-ch single-ended ZIF probe for x16
and x32 DRAM BGA probe connects to 90-pin logic
analyzer cables.

E5384A/E5826A
ZIF Logic Cable

/

W2637A and W2638A —
LPDDR BGA Probe

Logic analyzer
cable

DRAM

Flex wing

PC Board

Figure 2. Probe connection to the logic analyzer




LPDDR BGA Connection to an Agilent Oscilloscope

The LPDDR BGA probe is used with ' W2639-26401" = )01 °
W?2639A scope adapter board and . el | W T, ey

the E2678A scope socket probe head “1 '
to connect to the oscilloscope. The o
scope socket probe head is attached to
the pin headers on the scope adapter : { LLg A .
board. The scope socket probe head :
makes a 1.5 GHz bandwidth connection
with the solder points on the BGA
probe.

%

The other alternative is using the
W3635A scope probe adapter board
and the N5425/26/51A ZIF tips. This
method requires the ZIF tips to be
soldered to the test points on the
W3635A.

Figure 3. W2639A LPDDR scope probe adapter board with test points
for connection to oscilloscope

Figure 4. W2637A LPDDR BGA probe connection to the scope through
W2639A LPDDR scope probe adapter board and E2678A socket probe
head.



LPDDR BGA Probe Pin-Qut to Logic Analyzer

Left Flex Wing (E5384A)

Right Flex Wing (E5384A)

Pin Signal Name Group Pin Signal Name Group
All odd Pins GND All odd pins GND

2 NC 100 GND

4 DQ14 Data 98 DQO Data

6 DQ15 Data 96 DQ1 Data

8 DQ13 Data 94 DQ2 Data
10 DQ12 Data 92 DQ3 Data
12 ubas Data 90 GND

14 Da10 Data 88 CKE Command
16 DQ9 Data 86 D@5 Data
18 DQ8 Data 84 DQ6 Data
29 Dan Data 82 DQ4 Data
22 ubM Data 80 DQ7 Data
24 LDM Data 78 CK Command
26 NC 76 CK# Command
28 LDQS Data 74 RAS# Command
30 BAD Command 72 WE# Command
32 CS# Command 70 CAS# Command
34 A9 Address 68 BA1 Command
36 A7 Address 66 A13 Address
38 Ab Address 64 A12 Address
40 A8 Address 62 A1l Address
42 A4 Address 60 Al address
44 A5 Address 58 A0 Address
46 NC 56 A10 Address
48 NC 54 A3 Address
50 GNG 52 A2 Address

Table 1. W2637A x16 LPDDR BGA Probe Pin-0ut




Left flex wing (E5384A)

Right flex wing (E5384A)

Pin Signal Name Group Pin Signal Name Group
All odd Pins GND Add odd Pins GND

2 DM3 Data 100 GND

4 DQ31 Data 98 DQ16 Data

6 DQ29 Data 96 DQ18 Data

8 DQ27 Data 94 DQ20 Data
10 DQ25 Data 92 DQ22 Data
12 DQS2 Data 90 GND

14 DQ9 Data 88 CKE Command
16 DaM Data 86 DQ6 Data
18 DQ13 Data 64 D04 Data
20 DQ15 Data 82 DQ2 Data
22 DM2 Data 80 DQO Data
24 WE# Command 78 CS# Command
26 CAS# Command 76 GND

28 RAS# Command 74 BA1 Command
30 DM1 Data 72 BAO Command
32 DQS1 Data 70 DMO Data
34 A9 Address 68 DQSO Data
36 AT Address 66 NC

38 A12 Address 64 NC

40 A6 Address 62 NC

42 A7 Address 60 Al Address
44 A8 Address 58 A0 Address
46 A4 Address 56 A10 Address
48 A5 Address 54 A3 Address
50 GND 52 A2 Address

Table 2. W2638A x32 LPDDR BGA Probe Pin-0ut (continued on next page)



Bottom flex wing (E5826A) Top flex wing (E5826A)

Pin Signal Name Group Pin Signal Name Group
All odd Pins GND - Add odd Pins GND

102 NC - 200 GND

104 DQ8 Data 198 DQ24 Data

106 DQ10 Data 196 DQ26 Data

108 DQ12 Data 194 DQ28 Data

110 DQ14 Data 192 DQ30 Data

112 NC - 190 GK# Command

114 DQ1 Data 188 CK Command

116 D@3 Data 186 DQ17 Data

118 DQ5 Data 164 DQ19 Data

120 DQ7 Data 182 DQ21 Data

122 NC - 180 DQ23 Data

124 NC - 178 NC

126 NC - 176 NC

128 NC - 174 NC

130 NC - 172 NC

132 NC - 170 NC

134 NC - 168 NC

136 NC - 166 NC

138 NC - 164 NC

140 NC - 162 NC

142 NC - 160 NC

144 NC - 158 NC

46 NC - 156 NC

148 NC - 154 NC

150 GND - 152 NC

Table 2. W2638A x32 LPDDR BGA Probe Pin-0ut



LPDDR Scope Probe Adapter Pin-Out for Scope

Left Flex wing Right Flex Wing

Signal Signal Test Signal Signal Signal Signal  Signal
Name Name point \ET T Name Name Name Name
GND DQ14 TP1 GND NC TP2 TP24 DQo GND TP23 DQ1 GND
GND DQ13 TP3 GND DQ15 TP4 TP22 DQ2 GND TP21 DQ3 GND
GND Da10 TP5 GND DQ12 TP6 TP20 GND GND TP19 D@5 GND
GND DQY TP7 GND ubas TP8 TP18 CKE GND TP17 DQ6 GND
GND DA TP9 GND DQ8 TP10 TP16 DQ4 GND TP15 DQ7 GND
GND NC TP11 GND UDM TP12 TP14 CK GND TP13 RAS# GND
GND LDQS TP13 GND LDM TP14 TP12 CK# GND TP11 WE# GND
GND CS# TP15 GND BAO TP16 TP10 CAS# GND TP9 BA1 GND
GND Ab TP17 GND A9 TP18 TP8 A13 GND TP7 Al GND
GND A8 TP19 GND A7 TP20 TP6 A12,NC GND TPb Al GND
GND Ab TP21 GND A4 TP22 TP4 A0 GND TP3 A10 GND
GND NC TP23 GND NC TP24 TP2 A3 GND TP1 A2 GND

Table 3. W2639A LPDDR BGA Probe Adapter Board Pin-0ut for W2637A x16 LPDDR BGA Probe



Left Flex wing Right Flex Wing

Signal Signal Test Signal Signal Signal  Signal

Name Name Point Name Name Name Name
GND DQ31 TP1 GND DM3 TP2 TP24 DQO GND TP23 DQ1 GND
GND DQ27 TP3 GND DQ29 TP4 TP22 DQ2 GND TP21 DQ3 GND
GND DQ9 TP5 GND DQ25 TP6 TP20 GND GEN TP19 D@5 GND
GND DQ11 TP7 GND DQS2 TP8 TP18 CKE GND TP17 DQ6 GND
GND DQ15 TP9 GND DQ13 TP10 TP16 DQ4 GND TP15 DQ7 GND
GND CAS# TPN GND DM2 TP12 TP14 CK GND TP13 RAS# GND
GND RAS#  TP13 GND WE# TP14 TP12 CK# GND TP WE# GND
GND DQS1 TP15 GND DM1 TP16 TP10 CAS# GND TP9 BA1 GND
GND A12 TP17 GND A9 TP18 TP8 A13 GND TP7 Al GND
GND A6 TP19 GND A1l TP20 TP6 A12,NC GND TP5 Al GND
GND A8 TP21 GND A7 TP22 TP4 AO GND TP3 A10 GND
GND A5 TP23 GND A4 TP24 TP2 A3 GND TP1 A2 GND

Bottom Flex wing Top Flex Wing

Signal Signal Signal Signal Test Signal Signal
Name Name Name Name Point Name Name
GND DQ8 TP1 GND NC TP2 TP24 DQ24 GND TP23  DQ26 GND
GND DQ12 TP3 GND DQ10 TP4 TP22 DQ28 GND TP21 DQ30 GND
GND DQ1 TP5 GND DQ14 TP6 TP20 CK# GND TP19 DQ17 GND
GND D@3 TP7 GND NC TP8 TP18 CK GND TP17  DQ19 GND
GND DQ7 TP9 GND DQ5 TP10 TP16 DQ21 GND TP15 DQ23 GND
GND NC TP11 GND NC TP12 TP14 NC GND TP13 NC GND
GND NC TP13 GND NC TP14 TP12 NC GND TP11 NC GND
GND NC TP15 GND NC TP16 TP10 NC GND TP9 NC GND
GND NC TP17 GND NC TP18 TP8 NC GND TP7 NC GND
GND NC TP19 GND NC TP20 TP6 NC GND TP5 NC GND
GND NC TP21 GND NC TP22 TP4 NC GND TP3 NC GND
GND NC TP23 GND NC TP24 TP2 NC GND TP1 NC GND

Table 4. W2639A LPDDR BGA Probe Adapter Board Pin-0ut for W2638A x32 LPDDR BGA Probe



Electrical Characteristics
The following is the typical electrical characteristics of the LPDDR BGA probes.

Table 1 Electrical characteristics

Operating Transfer Rate W2637A + E5384/E5826 : 255 Mb/s
W2638A + E5384/E5826 : 255 Mb/s
W2637A + W2639A :500 Mb/s
W2638A + W2639A :500 Mb/s

Bandwidth (3 dB) W2637A + E5384/E5826 : 510 MHz
W2638A + E5384/E5826 : 510 MHz
W2637A + W2639A 115 GHz
W2638A + W2639A :1.5 GHz

Rise time W2637A + E5384/E5826 : 686 ps
W2638A + E5384/E5826 : 686 ps
W2637A + W2639A 1233 ps
W2638A + W2639A 1233 ps

Input Impedance W2637A + W2639A 1200 Q
W2638A + W2639A 1200 Q

LPDDR BGA Probes and Accessories

Product Description

W2637A-101 LPDDR x16 0.8mm BGA command and data probes for logic analyzer and oscilloscope - kit of 1 probe
W2637A-102 LPDDR x16 0.8mm BGA command and data probes for logic analyzer and oscilloscope - kit of 2 probes
W2637A-104 LPDDR x16 0.8mm BGA command and data probes for logic analyzer and oscilloscope - kit of 4 probes

W2638A-101 LPDDR x32 0.8mm BGA command and data probes for logic analyzer and oscilloscope - kit of 1 probes
W2638A-102 LPDDR x32 0.8mm BGA command and data probes for logic analyzer and oscilloscope - kit of 2 probes
W2638A-104 LPDDR x32 0.8mm BGA command and data probes for logic analyzer and oscilloscope - kit of 4 probes
W2639A LPDDR BGA scope probe adapter board — a kit of 2 boards (1 kit required for W2637A and 2 kits required for W2638A)

Logic Analyzer Configuration Guide

DRAM type Datawidth Access to signals Access to signals  Cables Logic Analyzer Order summary

Command, Address 16950B: 1

x16 x16 and Data W2637A E5384A 16950Bx1 E5384A: 1
W2637A

Command, Address E5384A 16950B:1

x32 x32 and data W2638A 16950Bx2 E5384A:1
Data E5826A E5826A:1

W2638A

Logic Analyzer Ordering Information

Product Description

16900 Series Logic Analyzer

16900A 6-slot mainframe, requires external display

16901A 2-slot mainframe, with 15-inch display with touch screen
16902B 6-slot mainframe, with 15-inch display wth touch screen

Logic Analyzer Modules

169508 68-channel 4 GHz timing, 667 MHz state logic analysis module

E5384A 46-channel single-ended ZIF probe for x16/x32 LPDDR DRAM BGA probe, connect to 90-pin logic
analyzer cable

E5826A 46-channel single-ended ZIF probe for x32 LPDDR DRAM BGA probe, connect to logic analyzer cable

©



Oscilloscope Ordering Information

Product Description
90000 Series Oscilloscope

91304A 13 GHz 4 channels 20 GSa/s Infiniium oscilloscope
91204A 12 GHz 4 channels 20 GSa/s Infiniium oscilloscope
90804A 8 GHz 4 channels 20 GSa/s Infiniium oscilloscope
90604A 6 GHz 4 channels 20 GSa/s Infiniium oscilloscope
90404A 4 GHz 4 channels 20 GSa/s Infiniium oscilloscope
90254A 2.5 GHz 4 channels 20 GSa/s Infiniium oscilloscope
9404A 4 GHz 4 channels 10 GSa/s Infiniium oscilloscope
9254A 2.5 GHz 4 channels 10 GSa/s Infiniium oscilloscope
9104A 1 GHz 4 channels 10 GSa/s Infiniium oscilloscope
1169A 12 GHz InfiniiMax differential probe amplifier
1168A 10 GHz InfiniiMax differential probe amplifier
1134A 7 GHz InfiniiMax differential probe amplifier

1132A 5 GHz InfiniiMax differential probe amplifier

1131A 3.5 GHz InfiniiMax differential probe amplifier
1130A 1.5 GHz InfiniiMax differential probe amplifier
U7233A DDR and LPDDR Compliance Test Application Software
N5413A DDR2 Compliance Test Application Software
U7231A DDR3 Compliance Test Application Software
N5414A InfiniiScan Event Identification Software

Related Literature

Publication Title Publication Type Publication Number
Agilent W2637A, W2638A and W2639A LPDDR BGA Probe Manual W2637-97000

Agilent Technologies 16900 Series Logic Analysis System Data sheet 5989-0420EN

Agilent Technologies Infiniium DS090000 Series Oscilloscopes and InfiniiMax Data sheet 5989-7819EN

Series Probes

Agilent Technologies U7233A DDR1 and LPDDR1 Compliance Test Application for Data sheet 5989-7366EN

Infiniium Series Oscilloscope

Agilent Technologies N5413A DDR2 Compliance Test Application for Infiniium Data sheet 5989-3195EN

Series Oscilloscope

Agilent Technologies U7231A DDR3 Compliance Test Application for Infiniium Data sheet 5989-7243ED

Series Oscilloscope

A Time-Saving Method for Analyzing Signal Integrity in DDR Memory Buses Application note 5989-6664EN
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Agilent Technologies Oscilloscopes
Multiple form factors from 20 MHz to >90 GHz | Industry leading specs | Powerful applications
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Agilent Email Updates

www.agilent.com/find/emailupdates
Get the latest information on the products
and applications you select.

@ Agilent Direct

www.agilent.com/find/agilentdirect
Quickly choose and use your test
equipment solutions with confidence.

Agilent Channel Partners

wwwagilent.com/find/channelpartners
Get the best of both worlds: Agilent’s
measurement expertise and product
breadth, combined with channel
partner convenience.

LXI

www.Ixistandard.org
LXI is the LAN-based successor to GPIB,

providing faster, more efficient connectivity.

Agilent is a founding member of the LXI
consortium.

Windows® is a U.S. registered trademark
of Microsoft Corporation.

Remove all doubt

Our repair and calibration services
will get your equipment back to you,
performing like new, when promised.
You will get full value out of your Agilent
equipment throughout its lifetime.
Your equipment will be serviced by
Agilent-trained technicians using the
latest factory calibration procedures,
automated repair diagnostics and
genuine parts. You will always

have the utmost confidence in your
measurements.

Agilent offers a wide range of additional
expert test and measurement services
for your equipment, including initial
start-up assistance onsite education
and training, as well as design, system
integration, and project management.

For more information on repair and
calibration services, go to

www.agilent.com/find/removealldoubt

. e
.
[ 2 )
°
0
e
e

www.agilent.com
www.agilent.com/find/LPDDR

For more information on Agilent Technologies’
products, applications or services, please
contact your local Agilent office. The

complete list is available at:

www.agilent.com/find/contactus

Americas

Canada
Latin America
United States

Asia Pacific

(877) 894-4414
305 269 7500
(800) 829-4444

Australia 1800 629 485
China 800 810 0189
Hong Kong 800 938 693
India 1800112929
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1800 888 848
Singapore 1800 375 8100
Taiwan 0800 047 866
Thailand 1800 226 008

Europe & Middle East

Austria 43 (0) 1 360 277 1571
Belgium 32 (0) 24049340
Denmark 4570131515
Finland 358 (0) 10 855 2100
France 0825 010 700"

*0.125 €/minute
Germany 49 (0) 7031 464 6333
Ireland 1890 924 204
Israel 972-3-9288-504/544
Italy 39 02 92 60 8484
Netherlands 31 (0) 20 547 2111
Spain 34 (91) 631 3300
Sweden 0200-88 22 55
Switzerland 0800 805353

United Kingdom

44 (0) 118 9276201

Other European Countries:

www.agilent.com/find/contactus

Product specifications and descriptions in
this document subject to change without

notice.
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