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With the Rohde & Schwarz DDR5/
LPDDR5 test solutions, you can quickly
and reliably identify and debug signal
integrity issues, verify compliance with
JEDEC standards and optimize your
design for improved performance and
reliability. The R&S®RTP-K94 DDR5 and
R&S®RTP-K95 LPDDRS5 oscilloscope
options offer a wide range of test
capabilities from signal integrity
analysis to compliance testing.

When used for debugging or key
performance parameter analysis,

based on decoding results, the eye
function can filter for READ and WRITE
burst. The powerful zone trigger helps
focus on dedicated signal details. For
system testing in line with the JEDEC
standards, the R&S®ScopeSuite helps
with automated compliance tests. A

test wizard guides the user though the
compliance test flow with illustrated
step-by-step instructions. Finally, a
configurable test report documents the
test results.

Automated compliance testing for DDRb and
LPDDRS5 in line with JESD79-5B and JESD209-5C
Step-by-step wizard guidance

Clear and comprehensive test documentation
Signal integrity debugging with data eye view
Decoding of READ and WRITE cycles

Powerful zone trigger to focus on dedicated signal
sequences

R&S®ScopeSuite overview

R&S®ScopeSuite streamlines automation for various digi-
tal interface standards, including JEDEC specified DDR
and LPDDR SDRAM memory interfaces. The DDR5 and
LPDDRS5 test solutions encompass all pertinent test cases.
For ease of reference, the software’s intuitive homepage
conveniently lists all supported and readily available stan-
dards.
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Welcome to compliance tests selection screen,

R&S®ScopeSuite compliance test framework

R&S®ScopeSuite software completely controls the con-
nected R&S®RTP high-performance oscilloscope for seam-
less compliance testing and precise measurements in

line with the JEDEC standards. The individual test ses-
sions depend on the selected DDR5 memory type and the
respective speed.

R&S ScopeSuite
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DDR5 compliance test: type and speed selection



The test tree of a test session lists the selectable tests
based on the available signals defined in the probe con-
figuration.
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Ready to run.

DDR5 test session with test tree and probe configuration

Detailed, image based instructions let users effortlessly
and correctly configure setups with an oscilloscope, its
accompanying probes, the designated test fixtures and the
device under test. This user-friendly approach significantly
minimizes the likelihood of setup-related errors.
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1. Connect modular probe fram scope Ch 3 to DQS signal.
2. Connect modular probe from scope Ch 2 to DQ signal.
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st Single MW Stop Pl Next

Test Strobe Timing (4.4.3) loaded.

R&S®ScopeSuite: illustrated step-by-step guidance

All test results are fully documented in a PDF, HTML or
DOC report. Depending on user preferences, the report
can include specific test cases only, numerical results data
or instrument screenshots.

LPDDRS5 Test Report
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Debugging methods and options

In addition to the compliance tests, DDR5/LPDDRb5
options also include READ/WRITE decoding and data eye
functions.

READ/WRITE decoding

The Rohde & Schwarz protocol decoding function offers
READ/WRITE decoding for DDR memory interfaces. For
DDRb, the CL/CWL READ/WRITE latency parameters from
the CA4 signal and the preamble and postamble on the
DQS signal are used to achieve reliable READ/WRITE sep-
aration. For LPDDRb, the RDQS signal is the key enabler to
detect the WRITE cycles.

8@l DDR5 READ/WRITE decoding: setup dialog

DDR5 READ/WRITE decoding: decoding results

Data eye

The Rohde & Schwarz oscilloscopes' eye diagram tool can
utilize the READ/WRITE decoding to filter dedicated READ
and WRITE sequences. All additional tools and functions
such as mask testing, histogram and automated eye mea-
surements can be applied for further analysis.

2M160 P it 1160 DM

LPDDR5 data eye based on DDR protocol and WRITE filter

Powerful debugging with zone trigger

With the R&S®RTP-K19 zone trigger option, users can mark
areas on the diagram where waveforms must intersect or
exclude a certain area in order to trigger. This helps focus
waveform acquisition on dedicated READ or WRITE cycles
or to investigate detailed device characteristics such as
WRITE CL or detect signal faults.

«

-
100 mv/ 150 mv/ 150 mv/

Zone trigger on DQS WRITE burst and CA4 for CWL evaluation



Deembedding interposer

To contact the DDR memory interface signals with probes
may require an interposer placed between the PCB and
the memory device. The R&S®RTP-K121 deembedding
option can import s2p or s3p and s4p or s6p to calculate a
correction filter, in order to compensate for the transmis-
sion loss of the interposer.

Deembedding setup dialog with interposer and probe
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Specifications
| |DDR5(R&S°RTP-K%4option)  [LPDDR5 (R&S°RTP-K95 option) |

Compliance tests

JESD79-5B v1.20 JESD209-5C

Timing tests strobe timing (4.4.3) diff clock timing (15.1)
command address timing (8.2) single-ended clock timing (12.6)
clock timing (8.3.2) diff write clock timing (15.2)

single-ended write clock timing (12.5)
WOCK to CK phase offset (4.2.5)

Level tests diff input voltage CK (8.5.2.) diff input peak voltage CK (12.2.1)
diff input voltage DQS (8.9.3.) diff input peak voltage WCK (12.2.2)
diff input slew rate CK (8.5.3.) diff input voltage CK (12.2.2.3)
diff input slew DQS (8.9.4.) diff input voltage WCK (12.2.1.3)
diff input cross point CK (8.4.) diff input slew rate CK (12.2.1.3)
diff input cross point DQS (8.8.) diff input slew rate WCK (12.2.2.3)

diff AC output levels DQS (9.7)
diff output slew rate DQS (9.8.)
Overshoot/undershoot AC over- and undershoot CK AC over- and undershoot CK
AC over- and undershoot WCK
AC over- and undershoot DQ
AC over- and undershoot CA
AC over- and undershoot CS
Single-ended voltage single-ended input voltage CK
single-ended input voltage WCK
Protocol decoding

READ/WRITE decoding WRITE decoding
DQ, DQS, CA4, CS signals DQ, WCLK, RDQS signals
based on CL/CWL and preamble based on RDQS
Eye diagram
upto4

timing reference based on parallel channel and DDR protocol
READ/WRITE filter based on decoding WHRITE filter based on decoding

eye stripe function to align mask violations to
signal waveform



Ordering information

Recommended configuration

Oscilloscope, 16 GHz bandwidth

Probe amplifier module, 16 GHz

Probe amplifier module, 8 GHz

Flex connect solder-in probe tip module, up
to 16 GHz for R&S®RT-ZM probe amplifier
module

or

Solder-in probe tip module, up to 16 GHz
Signal integrity debugging and compliance
test

Options

Zone trigger

Deembedding, for interposer compensation
Embedding and equalization,

for DFE emulation

Jitter decomposition

or

Jitter and noise decomposition

Power rail probe, 2.0 GHz

or

Power rail probe, 4.0 GHz

Interposer

RELATED SOLUTIONS

ADVANCED PROBING IN
DDR3/DDR4 MEMORY DESIGNS

ROHDE&SCHWARZ
Make ideas rez

Product
R&S®RTP164B
R&S®RT-ZM 160
R&S®RT-ZM90
R&S®RT-ZMA14

R&S®RT-ZMA10

R&S®RTP-K19
R&S®RTP-K121

R&S®RTP-K126

R&S®RTP-K133

or

R&S®RTP-K134

R&S®RT-ZPR20

or

R&S®RT-ZPR40

order from Nexus Technologies or
EyeKnowHow

DDR5
1
2
2

R&S®RTP-K94

ZONE TRIGGER FOR DDR
READ/WRITE SEPARATION

LPDDR5
1
2
2

R&S®RTP-K95

Debugging and verifying the DDR DRAM memory interface i a system design can be challenging. The
R&S®RTP high-performance oscillascope z0ne tigger is ideal for READ/WRITE separation as a basis for
analyzing signa integrity.

ROHDE &SCHWARZ
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https://www.rohde-schwarz.com/solutions/electronics-testing/high-speed-digital-interface-testing/double-data-rate-test/advanced-probing-in-ddr3-ddr4-memory-design-registration_255590.html
https://www.rohde-schwarz.com/applications/zone-trigger-for-ddr-read-write-separation-application-card_56279-1543684.html

Service at Rohde & Schwarz
You're in great hands
» Worldwide

» Local and personalized

» Customized and flexible
» Uncompromising quality
» Long-term dependability

Rohde & Schwarz

The Rohde & Schwarz technology group is among

the trailblazers when it comes to paving the way for

a safer and connected world with its leading solu-

tions in test& measurement, technology systems and
networks & cybersecurity. Founded more than 90 years
ago, the group is a reliable partner for industry and gov-
ernment customers around the globe. The independent
company is headquartered in Munich, Germany and has
an extensive sales and service network with locations in
more than 70 countries.

www.rohde-schwarz.com

Sustainable product design

» Environmental compatibility and eco-footprint

» Energy efficiency and low emissions

» Longevity and optimized total cost of ownership

Certified Quality Management Certified Environmental Management

1S0 9001 IS0 14001

Rohde & Schwarz training
www.training.rohde-schwarz.com

Rohde & Schwarz customer support
www.rohde-schwarz.com/support
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