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Achieve Your Real Edge

63 GHz of real-time bandwidth on 2 channels

33 GHz of real-time bandwidth on 4 channels
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Achieve Your Real Edge

At the extremes of electrical
and optical measurements,

the right oscilloscope will

help you explore the “what”
and understand the “why.”
That's the idea behind Q-Series
oscilloscopes, our latest step
forward in the application of
Agilent’s microwave expertise
to real-time oscilloscopes. With
industry-leading bandwidths,
the Q-Series lets you see

your fastest signals as they
really are. Equip your lab with
0-Series scopes—and achieve
your real edge.

Featuring:

* The industry’s highest real-
time bandwidth with 63 GHz

* The industry’s highest
4-channel bandwidth with
33 GHz in a single frame

» The industry’s lowest noise
and jitter measurement floor

* The industry’s deepest
memory The 90000 Q-Series captures rise times as fast as 5ps (20/80)

Bandwidth Sample rate Memory depth
2 Channel 4 channel 2channel 4channel Standard Maximum

DSAX962040 50M 2 Gpts

Tosoxseasa o B0 o 2
S0x962040 160GS/s 80 GS/s — 2 Gpts

DSAX95004Q 50M 2 Gpts
———  50GHz 33 GHz

DS0X950040 20M 2 Gpts

DSAX933040 50M 2 Gpts
—— 33 GHz 33 GHz

DS0X933040 20M 2 Gpts

DSAX92504Q 50M 2 Gpts
—— 25GHz 25 GHz 80 GS/s  80GS/s

DS0X92504Q 20M 2 Gpts

DSAX92004Q 50M 2 Gpts

20 GHz 20 GHz
DS0X920040 20M 2 Gpts




Advanced IC Design and Technology Help You Solve Your Biggest Problems
At the extremes of electrical and optical measurements ...

You need to make rise time
measurements without being
limited by scope bandwidth:

The Q-Series is Agilent's first oscil-
loscope to use RealEdge technology,
which allows for an industry-leading
63 GHz of bandwidth on two chan-
nels. RealEdge technology uses cus-
tom chips to seamlessly increase the
bandwidth of Q-Series oscilloscopes.

You need to see your signal
and not oscilloscope noise:

The Q-Series leverages technology
from the award-winning Infiniium
90000 X-Series oscilloscope, which
provides leading signal integrity speci-
fications. The Q-Series takes advan-
tage of leading-edge indium phosphide
chip technology and custom thin film
packaging technology, which ulti-
mately leads to the lowest-noise real-
time oscilloscope in the world. With
industry-leading bandwidths, Q-Series
scopes let you see your fastest signals
as they really are.

You need to see your signal
and not your measurement
system:

Using Agilent’s proprietary indium

phosphide technology the N2806A
PrecisonProbe Advanced creates a
signal edge that is an incredible

5 ps (20/80), which the Q-Series is
capable of measuring.

Infiniium’s new RealEdge technology blocks enable 63-GHz real-time bandwidth

Infiniium’s custom multichip modules feature indium phosphide chips and Agilent
proprietary packaging technology, enabling high bandwidth and low noise
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The 90000 Q-Series features the industry’s lowest noise floor



Digital: The Scope

At the extremes of electrical and optical measurements, the right oscilloscope will help you

explore the “what” and understand the “why” in ...

Using the 90000 Q-Series, you can capture sub 500 fs random jitter measurements on
your devices
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With its flat frequency response and low noise, the 90000 Q-Series is able to accurately
measure jitter components such as ISI

With 63 GHz of bandwidth to capture rise
times as fast as b ps and data rates as
fast as 120 Ghit/s the 90000 Q-Series is
the worlds fastest real time oscilloscope.
Its four channels at 33 GHz make it ideal
for 28 and 32 Ghit/s SERDES designs.

In addition to providing leading edge
bandwidth, the Q-Series helps you to find
your real edge, by featuring the industry’s
lowest noise and jitter measurement floor,
which means less scope noise in your
measurements and a truer depiction of
your signal.

Q-Series scopes help you
understand the “why” by
providing insight with:

1. Analysis on memory depths up to
2 Gpts of data

2. Clock recovery on data rates as fast
as 120 Gb/s, perfect for 28/32-Gb/s
SERDES

3. Two unique jitter separation
algorithms, including bounded
uncorrelated jitter breakdown

4. The only waveform transformation
software to properly model difficult
solutions such as reflection

5. Full offline analysis



Frequency Domain: the Spectrum Analyzer
At the extremes of technology measurements, you need more than just an oscilloscope. You need ...
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You need to easily compute both
magnitude and phase. A

Infiniium Q-Series oscilloscopes include
a Fast Fourier Transform (FFT) for
frequency domain (spectrum) analysis.
This feature is especially valuable if

you have limited access or no access

to a spectrum analyzer, yet you need
occasional frequency domain analysis
capability. The integrated FFT offers

an alternative to a dedicated spectrum
analyzer. Use the Q-Series FFT to
compute both magnitude and phase and
take advantage of several useful features
to assist in spectral analysis. Q-Series
scopes include controls to adjust
memory depth, sampling rate, vertical
scale and horizontal scale of the FFT.
The FFT can control span and resolution
bandwidth. Automatic measurements
and markers measure spectral peak
frequencies and magnitudes as well as
deltas between peaks. Infiniium Q-Series
oscilloscopes include peak search
capability to ensure quick capture of
peak frequencies. The Q-Series is fully
compatible with Agilent’s vector signal
analysis (VSA) and W2650A oscilloscope [
signal analysis (OSA) software, to pro- g
vide the deepest analysis capability.

O} Spectrum

Software features and benefits

» Multiple FFT windows including
Hanning, rectangular, Blackman-
Harris, flattop, and Hamming

» Peak search and navigation for fast
analysis

 Constellation diagram analysis
available on the VSA software

+ Segmented memory for pulsed and
modulation domain signal analysis of
radar and EW waveforms (0SA)

Agilent’s InfiniiView software provides full off line capability including FFTs

* Volts vs. time and power (dBm) vs.
time (OSA software)

* CW and modulation measurements



Complex Modulation: Optical Modulation Analyzer

At the extremes of electrical and optical measurements, the right oscilloscope will help
you explore the “what” and understand the “why” in ...

Q-Series oscilloscopes are also
available in combination with the
N4391A optical modulation analyzer as
a fully specified turn-key instrument.
This compact solution offers the highest
bandwidth available on the market

and is the most advanced test solution
for advanced research on 400-G and
terabit transmission. Even for the lower
20-GHz bandwidth range, this compact
and easy-to-use solution is a reference
system for 100-G transmission required
by R&D labs working at 100 G and
beyond. By providing four channels of
33 GHz bandwidth, the Q-Series saves
you the expense of a second instrument
to analyze dual polarization.

If you prefer to operate with your own
optical receivers but want to benefit
from the enormous analysis capability,

you can get the N4391A’s analysis
software as a standalone package. The N4391A offers a powerful toolset to debug the most challenging errors,
with tools proven by thousands of RF engineers

Features and benefits
* Up to 33 GHz true analog bandwidth
on four channels

* 40 GHz support to the N4391A in
near future

+ Up to 120 Gbaud symbol rate analysis

* Four times better EVM noise floor
than typical QPSK transmitter

« Compact four channels in turn-key
solution

* 4 x 80-Gs real-time sampling for
optimal phase tracking

» Well-defined interface to include your
own MATLAB algorithms

+ Customer-configurable APSK and
OFDM decoders



Network Analysis: Time-Domain Transmissometry (TDT)

At the extremes of technology measurements, you need more than just an oscilloscope.

You need...

You need to be able to maximize your
margins by removing the effects of
cables and fixtures.

Q-Series oscilloscopes offer
award-winning PrecisionProbe
Advanced technology. You no longer
need to ignore cable loss because you
are short on time or budget. Using
PrecisionProbe Advanced technology,
you can characterize cables as fast

as 63 GHz and remove the loss that
they create. PrecisionProbe Advanced
technology give you one of the world’s
fastest edges at less than 5 ps and
uses this edge to perform a TDT on
your cable. Based on the loss of your
cable, PrecisionProbe Advanced then
compensates your measurement
system, gaining back valuable margin
typically lost in cables. As bandwidths
continue to increase and cable loss
becomes more and more of a problem,
the Q-Series has the technology to
solve this problem.

You need to automate multiple lanes
automatically and still maximize
margins.

The Q-Series features Agilent’s
compliance applications which provide
full automation of any switch con-
nected to your system. The software

is fully compatible with PrecisionProbe
Advanced compensation, which allows
you to characterize every input using
only your Q-Series oscilloscope and
then seamlessly automate every mea-
surement in your compliance applica-
tion. Save valuable time and resources
in such technologies as DisplayPort
and PCI Express® gen3.

PrecisionProbe software characterizes cables to 63 GHz
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By analyzing cables you can increase your margins by removing insertion loss caused
by cables



The World's Fastest Probing System for Your Highest Performance Needs

The InfiniiMax Ill probing system provides the highest bandwidth and incredibly
low loading to allow for a completely new level of signal fidelity and accuracy.
Four different InfiniiMax Il probe amplifiers ranging from 16 to 30 GHz are
available for matching your probing solution to your performance and budget
requirements. The InfiniiMax Il probe system is unmatched by any product in
the market. It uses a proprietary 200-GHz fT indium phosphide IC process with
backside ground vias and novel thick-film technology to accommodate your
highest-performance needs.

Industry’s only upgradable probing system

Description Probe or accessory Bandwidth
30-GHz InfiniiMax Il probe amp N2803A 30 GHz
25-GHz InfiniiMax Ill probe amp N2802A 25 GHz
20-GHz InfiniiMax Ill probe amp N2801A 20 GHz
16-GHz InfiniiMax Ill probe amp N2800A 16 GHz
ZIF probe head N5439A 28 GHz
Browser (handheld) probe head N5445A 30 GHz
Solder-In probe head N5441A 16 GHz
3.5/2.92/SMA probe head N5444A 28 GHz
Performance verification fixture N5443A 30 GHz
450-ohm ZIF tip kit (set of five) N5440A 28 GHz
200-ohm ZIF tip kit (set of five) N5447A 28 GHz
Browser tip replacement N5476A 30 GHz
Precision BNC adaptor N5442A 13 GHz
Sampling scope adaptor N5477A 30 GHz
2.9-mm flexible cable N5448A 30 GHz
High-impedance probe adaptor N5449A 500 MHz

35-GHz flexible cable N2812A 35 GHz




Achieve Your Real Edge

Having the right amount of oscilloscope bandwidth ensures accurate measurements. If you have too much bandwidth,
oscilloscope noise becomes a contributor in your measurement. With too little bandwidth, rise times are improperly depicted.
Use the chart below to find the correct oscilloscope bandwidth for the devices you are measuring.

Recommended scope bandwidth

Technology Data rate Fastest rise time Scope BW g

Ethernet 10base-T 10 Mbps 30 ns 600 MHz

Ethernet 100base-T 100 Mbps 3ns 600 MHz

Ethernet 1000base-T 250 Mbps x 4 1.2 ns 1 GHz

USB 2.0 480 Mbps 300 ps 256G T

USB 3.0 5 Gbps 50 ps 12 GHz fe)

DDRI 400 MT/s 500 ps 2 GHz = £i5F Br &

DDR?2 1066 MT/s 250 ps 4 GHz 10 Gbps eye captured with 10 GHz of
DDR3 2133 MT/s 100 ps B GHz bandwidth
DDD4 3200 MT/s 75 ps 12 GHz ]

GDDR5 8 Gbps 30 ps 16 GHz =

SATA 3G 3 Gbps 67 ps 12 GHz

SATA 6G 6 Gbps 33 ps 16 GHz i
SAS-2 6 Gbps 42 ps 16 GHz

SAS-3 12 Gbps 21 ps 30 GHz

16G FibreChannel 14.025 Gbps 24 ps 35 GHz e

HDMI 1.4 3.4 Gbps 50 ps 8 GHz i

DisplayPort 1.2 17.28 Gbps 50 ps 13 GHz 10 Ghps eye captured with 20 GHz of
10G Ethernet 10 Gbps 60 ps 12 GHz bandwidth

10Gbase-KR 10.3125 Gbps 24 ps 25 GHz

XAUI 3.75 Gbps 60 ps 12 GHz

MIPI M-Phy 5.83 Gbps 17.2 ps 24 GHz

MIPI D-Phy 1.5 Gbps 100 ps 6 GHz

PCI Express 2 5 Gbps 30 ps 12.5 GHz

PCI Express 3 8 Gbps 25 ps (est.) 16 GHz

28/32G 28 Gbps 18 ps 45 GHz

FibreChannel

Thunderbolt 10G 10.3125 Ghps 22 ps 25 Ghz

SFP + 10 Gbps 34 ps 16 GHz 10 Gbps eye captured with 30 GHz of
MHL 2.25 Gbps 75 ps 8 GHz bandwidth

InfiniiBand Il 2.5 Gbps,b Gbps 75 ps 8 GHz

10 Gbps signal captured with 62 GHz of band-
width, notice the faster rise time and wider
eye measurements



Achieve Your Real Edge

Introducing Infinilum 90000 Q-Series oscilloscopes

33 GHz of true analog bandwidth and
80 GS/s on all four channels.

o Agilent Technologies

DS0O-X 962040 Digital Storage Oscill

Live indicator shows when the scope e o o o o o @ “ S ad
is running a long operation. |

See your signal more clearly witha o o o o o ¢ |
large 15.4-inch XGA (1024 x 768) high-
resolution color touch-screen display.

Identify anomalies easily with a e 0o 00000 0 00 0 ¢

256-level intensity-graded or color-
graded persistence display. Use
variable persistence for even more
display options.

Remote access through 10/100/1000
BaseT LAN interface with Web-
enabled connectivity uses ultra-
responsive UltraVNC.

USB and LAN provide remote
measurements. Infiniium application
remote program interface (now a

standard feature) allows application/
compliance software automation.

Calibration edge with a rise time of
less than 15 ps enables TDT
calibration with PrecisionProbe. Use
the Infiniium calibration source as part
of PrecisionProbe Advanced to extend
calibration to an unmatched 63 GHz.
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Threaded RF connectors ensure the most reliable signal integrity for high-performance instruments. The Autoprobe I/
interface combines the tried-and-true 3.5-mm threaded RF connector of Agilent sampling scopes with a convenient
automatic torque mechanism that ensures a consistent 8 in. Ibs. connection without the hassles of a torque wrench.



A new 100-MHz reference clock ties
up to ten 90000 Q-Series scopes
together with sub 200 fS precision.

A 10-MHz clock allows tying

multiple instruments together with the
90000 Q-Series.
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knob, provides quick access to your

marker control.simple.

o ® Multipurpose knob and button allow
"o ® you to customize the oscilloscope’s
front panel to perform the operations
you use the most.

Fosition

Vertical

e © The horizontal and vertical knobs can
be changed to control functions and
waveform memories. Simply right
click the channel control in the GUI to
change these controls.

o RealEdge button makes changing from
33 GHz inputs to 63 GHz inputs as easy
as pushing a button.

Increase your productivity with a famil-
iar Infiniium graphical user interface,
including your favorite drag-and-drop
measurement icons. Infiniium'’s
analog-like front panel has a full set of
controls color-coded to the waveforms
and measurements, making your tasks
simple.

The 90000 Q-Series improves upon Agilent’s use of custom integrated circuits and multichip module packaging with an exclusive
new technology called RealEdge. RealEdge comprises a combination of new architectures, next-generation microcircuits and
thin-film components, and advanced application of Agilent’s indium phosphide semiconductor process. This new technology
enables high-frequency capability while maintaining the industry’s lowest noise and jitter measurement floor (75 fs).



Achieve Your Real Edge
Realize your best design

Low noise and jitter

- Agilent Technologies DSO-X 96204Q Digital Storage Oscillosco
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The 90000 Q-Series features the s
lowest noise floor and jitter measure-
ments, allowing you to truly see your
signal and get your device to market

faster.

PrecisionProbe
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By characterizing and compensat-
ing for loss in cables, you can

gain significant margin. Agilent’s
PrecisionProbe software was used to
gain 10% margins in this PCI Express
gen3 design.

Cal Out
Waveform transformation

— ‘“5‘3‘?2““
£5V Max
CATI (
_ _ Infiniium 90000 Q-Series oscilloscopes are the world’s only 4-channel, 33-GHz
Debugging next-generation buses real-time oscilloscopes. Q-Series scopes are the only scopes that feature 30-GHz
such as PCI Express and Thunderbolt probes, making debugging your system easier and ensuring you aren’t missing
require advanced analysis tools. valuable harmonic content.

Agilent’s InfiniiSim software helps you
model the most difficult situations.
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Q-Series oscilloscopes features application-specific software
that allows you to gain the insight into your design that you

need. Whether you are solving tough jitter or noise problems,

removing loss due to cables or probes, or simply looking at
protocol, the Q-Series has the tools to help you ensure you
realize your best design.

Compliance software

HDMI HEAC Tast - HDMI Dovice 1 * g |
|k View L]

Agilent’s compliance software
packages are certified by experts

and provide assurance when you pass
in-house you will pass at your
customer site as well.

Protocol analysis

Infiniium protocol tools simplify
debugging your design. Infiniium
scopes offer full protocol analysis
for PCI Express gen 1, 2, and 3. The
128b/130b decoding features a lister
that makes alignment between the
lister and analog channels simple.

Advanced jitter and noise separation

Infiniium’s new noise analysis tools
allow you to analyze your data bus
completely.



Analysis Tools: PrecisionProbe Basic and Advanced (Options 001 and 066)

Turn your 90000 Q-Series oscilloscope into a time-domain transmissometry (TDT) and

quickly characterize and compensate any input into your scope.

PrecisionProbe technology turns

your oscilloscope into the ultimate
characterization tool. Not only can you
do the normal de-embedding through
InfiniiSim, PrecisionProbe allows quick
characterization of your entire probe
system (including cables and switches)
without the need for extra equipment.
PrecisionProbe takes advantage of the
fast “cal output” signal on the 90000
Q-Series to characterize and com-
pensate for loss on the measurement
system.

PrecisionProbe technology:

* Properly creates custom probe
transfer function =VOut / Vin

* Properly characterizes probed
system transfer function such that
VOut / Vinc = VQut / VSrc

* Removes unwanted S21 cable loss

Now every probe and cable in the
system can have the exact same
response — probe to probe or cable
to cable — without the inaccuracies

1280080000000 8 8000
T2 0200000000000 05

Every 90000 Q-Series oscilloscope has
Agilent’s custom InP fast edge.

that using one model can produce. Now
you can properly characterize custom
probes and remove unwanted responses.
In addition to characterizing the cables,
PrecisionProbe allows for immediate use
on the same instrument. PrecisionProbe
saves you time and money while increas-
ing your measurement accuracy.

When you combine InfiniiMax probes

File Contral Setup Trigger Measure Analyze Ublites Demos  Help

with switches between the amplifier and
the probe head, PrecisionProbe allows
for full correction and automation of
each probes path. Full automation is
then available to allow for quick swap-
ping of the inputs via Infiniium’s compli-
ance framework. For increased accuracy,
purchase PrecisionProbe Advanced for
faster edge speeds and true differential
measurements.
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PCI Express measurement comparisons

Root complex device

Eye height (mV)

2.5 GT/s 12 GHz 517.19
5GT/s_12GHz 35dB  312.22
5GT/s_12 GHz_6 dB 341.1
5GT/s_16 GHz 35dB  306.6
5GT/s_16 GHz_6 dB 344.4
8 GT/s_12 GHz_P7 96.83
8 GT/s_12 GHz_P8 100.16
8 GT/s_16 GHz_P7 96.92
8 GT/s_16 GHz_P8 100.24

Eye height PrecisionProbe Gain

553.94 1.1%
348.19 11.5%
376 10.2%
348.33 13.6%
374.41 8.7%
103.09 6.5%
108.33 8.2%
106.01 9.4%
108.24 8.0%

By characterizing and compensating for cable loss on the cable connected to the PCI
Express test fixture, the designer was able to gain between 6.5% and 13.6% margin

that would have been lost otherwise.



Analysis Tools: EZJIT, EZJIT + and SDA (Standard on DSA Models)

Gain insight into the causes of signal jitter to ensure high reliability of your design

With faster edge speeds and shrinking quantify jitter components that affect the EZJIT Plus automatically detects
data-valid windows in today's high- reliability of your design. Time correlation embedded clock frequencies and
speed digital designs, insight into the of jitter to the real-time signal makes it repetitive data patterns on the oscil-
causes of jitter has become critical easy to trace jitter components to their loscope inputs and calculates the level
for success. Using EZJIT and EZJIT + sources. Additional compliance views of data-dependent jitter (DDJ) that is
jitter analysis software the Q-Series and a measurement setup wizard simplify contributed to the total jitter (TJ) PDF
oscilloscopes help you identify and and automate RJ/DJ separation for test- by each transition in the pattern, a

ing against industry standards. feature not available on any other real-

& Mar 2012 11:02 AM|
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Use EZJIT software to extract spread spectrum clocks
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The RJ/PJ threshold tools, provides more jitter analysis
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Jitter separation makes debugging your device easy

time oscilloscope today.

Measurement trends and jitter spectrum

EZJIT’s simple tools help you quickly analyze the causes of
jitter. Measurement trends allow you to see deeper views of fac-
tors affecting measurements. Jitter spectrum is a fast method to
find the causes of jitter.

Two ways to separate jitter

EZJIT + comes with two ways to separate jitter: the industry
standard Dual-Dirac method and the emerging tail-fit method.
Both methods allow for simple separation of RJ and DJ, but the
tail-fit method provides jitter separation in the unique case of
non-symmetrical histograms.

Unique RJ/DJ threshold view

EZJIT + also provides a unique spectral view of the jitter spec-
trum with the threshold drawn on the chart. The spectral view
provides insight into the decision point of the separation and
allows for narrow or wide, tail-fit or Dual-Dirac.

Real-time eye and clock recovery

Serial data analysis (SDA) software provides flexible clock
recovery including 1st and 2nd-order PLL and constant algo-
rithms. With a stable clock, you can look at real-time eyes of
transition and non-transition bits. Q-Series scopes with SDA
software also provide a new unique view of bits preceding an
eye.

8b/10b protocol

Serial data analysis software comes complete with 8b/10b
protocol and decoding. The analysis allows you to search and
trigger on the event you are looking for.



Analysis Tools: EZJIT Complete (Option 057)

Discover signal anomalies to the noise of the waveform
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More than your standard jitter
package

In order to efficiently determine
root cause for any type of signal

degradation in the amplitude domain,

you must first determine whether
the problem is caused by random

or deterministic sources. In order to
help you accomplish this task, EZJIT
Complete takes analysis techniques
used in the time domain (jitter
analysis) and extends them into the
amplitude domain.

More than just an eye contour

EZJIT Complete is an in-depth view into
impairments related to signal levels —
either logic ones or logic zeroes — deviat-
ing from their ideal positions. Some tools
simply provide a view of an eye contour,
but provide no real measurement data
other than nice graphics.

EZJIT Complete uses separation tech-
niques to allow each bit to be examined
to determine correlated effects and

to make multiple measurements on
individual bits to determine uncorrelated
effects. Use FFTs to analyze the fre-
quency domain and extract random com-
ponents. Dual-Dirac modeling techniques
are also carried from the jitter domain
and used in the interference domain.

16

Key measurements

With EZJIT Complete, Q-Series
scopes offer the following unique
measurements:

+ Total interference (TI)

Deterministic interference (DI)
Random noise (RN)

Periodic interference (Pl)
Inter-symbol interference (ISI)
RIN (dBm or dB/Hz)

Q-factor



Analysis Tools: InfiniiSim (Options 014 and 015)

The most advanced waveform transformation software helps you render waveforms
anywhere in a digital serial data link

InfiniiSim waveform transformation toolset provides the most flexible and accurate means to render waveforms anywhere in

a digital serial data link. The highly configurable system modeling enables you to remove the deleterious effects of unwanted
channel elements, simulate waveforms with channel models inserted, view waveforms in physically improbable locations, com-
pensate for loading of probes and other circuit elements, and do so simply and quickly on your tool of choice, the 90000 Q-Series

at up to 63 GHz of bandwidth.

Circuit models to define your
setup

The InfiniiSim waveform transforma-
tion toolset provides a graphical

user interface for you to define your
system as you understand it and even
make it arbitrarily complex. You do
this by selecting topologies and defin-
ing circuit blocks.

Model reflections

With the InfiniiSim waveform
transformation toolset, you can
transform signals with confidence,
whether you are inserting or remov-
ing channel elements or relocating
the measurement plane. InfiniiSim’s
advanced toolset lets you model up
to 27 different elements at once and
model the interaction between ele-
ments. Only toolsets with the ability
to model more than one element will
properly reflect a model including
the oscilloscope’s input. The 90000
Q-Series scopes provide their own
s11 parameter to allow modeling of
their own input.

Model your system with as
much detail as you need

InfiniiSim features the model setup
that best matches your design.
Whether it is a simple single-element
model or an advanced general-purpose
model with up to 27 elements in the
link, you can perfectly model your
design and simulate the exact probing
point you want.

29 Nov 2011 7:42 PM
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Analysis Tools: Serial Data Equalization (Option 012)

Significantly reduce receiver errors by opening even tightly shut eyes through equalization

emulation

Serial data equalization for the 90000
Q-Series provides fast and accurate
equalization using decision feedback
equalization (DFE), feed-forward
equalization (FFE), and continuous-
time linear equalization (CTLE) model-
ing in real time. Serial data equaliza-
tion software allows you to input
your own self-designated tap values
to verify your design. If you prefer,
the software will find the optimal tap
values for you. CTLE allows DC gain
and two-pole modeling.

Analysis Tools: InfiniiScan
(Option 009)

Trigger on events that
hardware triggers can’t
handle.

InfiniiScan software allows you to use an
oscilloscope to identify signal integrity
issues that hardware triggering is unable
to find in your electronic designs. This
innovative software scans through thou-
sands of acquired waveforms per second
to help you isolate signal anomalies,
saving you time and improving designs.

Innovative triggers

The zone qualify finder allows you to
draw a “must pass” or “must not pass”
zone on the oscilloscope screen to visu-
ally determine the event identify condi-
tion. If you can see the event of interest
on the screen, you can create a trigger
that will isolate it, saving significant time

over some complicated hardware triggers.

Other triggers include non-monotonic
edge, measurement limit search, runt and
pulse width.
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Draw zones on your screen for a unique triggering experience

New Zone Source )
Channel 1 -3 v| R

You may create up to eight rectangular

regions on the display to qualify your signal.

Draw a box on screen to create a zone.
Cross-Channel Logic O Hide All Zones
® And OO0r

By combining InfiniiScan and hardware-accelerated
math, you can even trigger on differential math signals
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Analysis Tools: N8900A InfiniiView Oscilloscope Analysis Software

View and analyze away from your scope and target system

Ever wish you could do additional
signal viewing and analysis away from
your scope and target system? Now
you can. Capture waveforms on your
scope, save to a file, and recall into
Agilent’s InfiniiView application.

View and analyze anywhere
your PC goes

Take advantage of large

BER Bathiut high-resolution and multiple displays
found in your office. Use familiar

: scope controls to quickly navigate and
R, esncn Al T ; _ zoom in to any event of interest. Use
— auto measurements and functions for
additional insight.

LRI Histogram

IE———

Share scope measurements
more easily across your team

You can share entire data records
instead of being limited exclusively to
static screen shots.

Create more useful
documentation

Use features such as right-click
cut-and-paste to move screen images
between applications, without ever
having to save the image to a file.
Add up to 100 bookmark annotations
and up to 20 simultaneous
measurements.

Need advanced analysis
capability?

InfiniiView includes a variety of

upgrade options including serial

decode upgrades for a variety of serial
buses, jitter analysis, and serial data
analysis.

|

|

|
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Peak search capability makes InfiniiVew a frequency domain tool




Analysis Tools: User-Defined Function (Option 065)

Combine Infiniium and MATLAB for even more analysis

Enhance the Q-Series with a seam-
less gateway to powerful MATLAB
analysis functionality. User-defined
function software adds new analysis
capabilities to the Q-Series, beyond
traditional math/analysis features.
Now you have the freedom to
develop your own math functions or
filters using MATLAB and its Signal
Processing Toolbox. With a seamless
integration to MATLAB, Agilent
Infiniium oscilloscopes allow you to
display your math and analysis func-
tions live on the oscilloscope screen,
just like any other scope’s standard
functions.
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Analysis Tools: complete list of analysis software

Analysis Tools Description Option Standalone

PrecisionProbe Characterize and compensate for loss from your input to your 001 N2809A-001
oscilloscope to 33 GHz

PrecisionProbe Advanced Go a step further, characterize and compensate for loss from 827 N2807A
your input to your oscilloscope to 63 GHz

InfiniiScan Trigger on unique events including using zones on multiple 009 N5414B
channels and non-monotonic edges

EZJIT Basic jitter analysis with measurement trending, time interval 002 E2681A
error and many more measurements

EZJIT + Get in-depth analysis of your jitter by decomposing your jitter 004 N5400A

EZJIT complete Understand your full real time by decomposing the noise that 057 N8813A
is impacting your margins

Serial data analysis Recover clocks to 120 Gbs/s and view real-time eyes. Run 003 E2688A
mask testing.

Serial data equalization Properly emulate your design equalizers including FFE, CTLE 012 N5461A
and DFE

InfiniiSim Basic Waveform transformation software to remove or add three 013 N5465-001
elements in your link

InfiniiSim Advanced Waveform transformation software to remove or add 27 014 N5465A-002
elements in your link

InfiniiView Put your scope onto your PC and maximize Infiniilum’s analysis - N8900A
tools with a true offline analysis engine

User-defined function Create custom functions that run line on your oscilloscope with 010 N5430A
MathWorks MATLAB software

MATLAB Basic Purchase an introductory MATLAB software package to acquire 061 -
scope measurements into the MATLAB environment

MATLAB Standard Purchase a typical MATLAB software package, signal processing 062 -
and filter design toolboxes on the same PO as your scope

User-defined function Create and excute custom fuctions that run live on your 065 N8806A

with MATLAB

oscilloscope. Includes MATLAB standard software (option 062)
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Compliance and Automated Testing

Today's demanding environment means you have much less
time to understand the intricacies of the technologies you are
testing. You also have less time to develop and test automa-
tion software that is designed to increase measurement
throughput and decrease time to market. Agilent’s compli-
ance applications save you time and money with measure-
ment automation built into the compliance application. No
longer do valuable resources need to be exclusively tied to
writing automation software — instead they can be deployed
to designing the next big project.

Compliance applications that run on Q-Series oscilloscopes
are certified to test to the exact specifications of each
technology standard. If a test passes on the Q-Series scope in
your lab, you can be assured that it will pass in test labs and
at plug fests worldwide. Agilent experts on technology boards
and industry standards committees help define compliance
requirements. As a result, you can be sure that Q-Series
oscilloscope tools deliver to critical specifications.

Setup wizards combined with intelligent test filtering give

you confidence you're running the right tests. Comprehensive
HTML reports with visual documentation and pass/fail
results guarantee that critical information is retained on each
test.

Quick and easy automated switching

Only Agilent’s Q-Series oscilloscopes feature compliance
applications with both the user-defined application’s add-in
capability and integrated PrecisionProbe compensation.
Switch paths can vary in their characteristics and have
unwanted loss. By enabling PrecisionProbe in its compliance
applications, Q-Series scopes allows you to characterize and
compensate for every path in the switch, making every path’s
frequency response identical in both magnitude and phase.
These tools makes switch automation quick and painless.
The Q-Series and its compliance applications make automa-
tion more automated than ever. Your technicians no longer
need to spend valuable time physically changing connections.

21

Fle Contral Selup Trigger Measure Analyze Ulilities Demos Help 29 Nov 2011 7:30 PM

Compliance applications make testing to today’s technologies
standards easy
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Compliance and Automation Testing: Thunderbolt

Verify and debug your Thunderbolt designs more easily and ensure compliance.
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Thunderbolt is becoming increasingly popular as an

interface for connecting devices to a computer through a bus.
Thunderbolt combines PCI Express and DisplayPort into a
serial data port that can be transmitted longer distances with
less expensive cables.

Thunderbolt technology must work with other devices and
must pass compliance. Agilent provides full compliance for
the Thunderbolt technology and the 90000 Q-Series is a key
part of transmitter compliance. Use the Thunderbolt software
to debug your Thunderbolt designs and ensure compliance.
With 4 channels of real time oscilloscope bandwidth at 33
GHz, the 90000 Q-Series is ideal for looking at two differential
pairs for the Thunderbolt technology.

Agilent’s Thunderbolt compliance application features to test
the following specifications:

1. Eye pattern testing
2. Jitter testing
3.TJ,DJ, RJ

4. AC common mode
5. Rise and fall times



Compliance and Automation Testing: DisplayPort (Option 045)

Verify and debug your DisplayPort and HDMI designs more easily.

The Agilent DisplayPort electrical performance validation
and compliance software for Infiniium Series oscilloscopes
provides you with a fast and easy way to verify and debug
your DisplayPort interface designs for sink and source ICs,
motherboard systems, computers and graphics cards. The
DisplayPort electrical test software is designed for use in
DisplayPort authorized compliance test houses, so you can
confidently use it to execute DisplayPort electrical checklist
tests as well as employ it as a development tool. It displays
the measurement data results in a flexible report format, and
the report also provides a margin analysis that shows how
closely your device passed or failed each test.

The DisplayPort electrical performance validation and
compliance software performs a wide range of tests required
to meet the DisplayPort electrical specifications for vari-

ous computer system components (sink and source ICs,
motherboard systems, computers and graphics cards) as
documented in section 3.5.2 and 3.5.3 of the base DisplayPort
specification by VESAT.

The DisplayPort electrical test software results report documents
your test, indicates the pass/fail status, the test specification
range, the measured values and the margin

DisplayPort -- DisplayPort 1 *
File View Help
DEBE »WiiEeE XK
Set Up | Select Tests | Configure | Connect | Run Tests Resukts | Himl Report |

,m' Test Name | Actualval | Margin | Spec Range |
i | | ./ Lane 0 - Eye Diagram Test 0.000 50.0% -500m <= YALUE <= 500m
/ Lane 0 - Total Jtter Test 130.300mUL  64.2% VALUE < 364.000mUI
J Lane 0 - Non-IS1 Jter Test 55.1000mUl  78.8% VALUE < 260.0000miJI
/ Lane 0 - Rise Time Test (Informative) 107.982ps  42.0% 50.000ps <= YALUE <= 150.000p5
/ Lane 0 - Fall Time Test (Informative) 109.329ps  40.7% 50.000ps <= VALUE <= 150.000ps
/ Lane 0 - Nor-PreEmphasis Level Test 756,6000mY  29.0% §90,0000mV < YALUE < 920,0000mY

Details: (Select an individual resuit)

v 6 Tests 6 results shown. [Html Report] tab shows details Connection: Differential Channel Cor
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Compliance and Automation Testing: User-Defined Application (Option 040)

Custom automation for your Q-Series oscilloscope

The user-defined application is the
only fully customizable automated
environment made for an oscilloscope
by an oscilloscope designer. It provides
full automation, including the ability

to control other Agilent instruments,
external applications such as MATLAB
and your DUT software.

Simplify your automation

The user-defined application (UDA)
makes automation simple. The appli-
cation takes the Infiniium compliance
application framework and gives you
full access to its interface. UDA allows
for automation testing in as little as
one minute. Use UDA to control other
Agilent instruments such as signal
generators and network analyzers to
create a full suite of measurements.

Full measurement report

No automation would be complete
without a simple-to-view and easy-
to-understand report. UDA provides a
full report of the pass/fail criteria you
have provided.

Add-in capability

Ever wanted to add testing to your
compliance applications? All Infiniium
compliance applications support the
industry’s most flexible testing mecha-
nism with UDA add-in capability.
Create the custom testing you need
and then plug it into your compliance
application to expand the application
to your testing needs. UDA add-in
capability is only available on Infiniium
oscilloscopes.

PrecisionProbe and switch
compatibility

UDA makes automation of switches

in your system simple and accurate.
Use PrecisionProbe to characterize the
path of the switch and then let UDA's
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look identical in its frequency response
thanks to this advanced technology.



Compliance and Automation Testing: Other options on Q-Series Oscilloscopes

In the previous pages we have highlighted a few of the key technologies that benefit from the industry’s only four-channel oscil-
loscope with more than 20 GHz bandwidth. The Q-Series offers over 20 compliance applications and the list continues to grow.
All applications are fully compatible with InfiniiSim, PrecisionProbe and UDA's unique add-in capability.

Option Standalone

Compliance tools Description

PCI Express gen 1/2 Fast and easy way to debug your PCI Express designs 022 N5393B

PCI Express gen 1/2/3 Guarantee your PCI Express gen3 designs 044 N5393C

HDMI compliance Quickly verify and debug your high-definition multimedia interface 023 N5399A

SAS -2 compliance The SAS electrical test software allows you to automatically execute SAS 043 N5412A
electrical checklist tests at each of the IT, CT, IR and CR interface points

DisplayPort source Verify and debug your DisplayPort interface designs for sink and source ICs, 045 U7232B

compliance motherboard systems, computers and graphics cards

DDRT1 verification Save time with automated testing based on JEDEC DDR1 and LPDDR1 031 U7233A
specifications

DDRS3 verification Save time with automated testing based on JEDEC DDR3 specifications 032 Uu7231B

DDR2 verification Save time with automated testing based on JEDEC DDR2 and LPDDR2 033 N5413B
specifications

MIPI D-Phy verification Execute D-PHY electrical checklist tests for CSI and DSI architectures 035 U7238A

MIPI M-Phy verification Execute M-Phy electrical tests 047 U7249A

Ethernet compliance Debug your 1000BASE-T, 100BASE-TX and 10BASE-T Ethernet designs 021 N5392A

10 Gbase-T compliance Coverage of the 10GBASE-T transmitter electrical specifications as described 036 U7236A
in section 55.5.3 of IEEE 802.3an-2006

XAUI compliance XAUI validation with TOGBASE-CX4, CPRI, OBSAI and Serial RapidlO support 030 N5431A

SATA 6G compliance Automated compliance testing for 1.5-Gbps, 3.0-Gbps and 6.0-Gbps SATA and 038 N5411B
eSATA transmitter (PHY/TSG/00B tests)

User-defined application Fully customizable automated application for your Infiniium oscilloscope 040 N5461A

USB 2.0 compliance USB-IF recognized compliance for low/full and low/full/high-speed USB 029 N5416A
automated electrical test

USB 3.0 compliance Validate and debug your USB 3.0 silicon, host, hub or device 041 U7243A

USB HSIC Validate and debug USB high speed inter-connect devices 046 U7248A

MHL compliance Validates MHL source designs as found in portable products such as cell 054 N6460A
phones 