Agilent N4901B / N4902B
Serial BERT

13.5 Ghps
7 Gbps

Product Overview

Your Flexible High-Performance Solution

Agilent Technologies



[ Pattern \
PRBS:
2M.1 for n = 7, 10, 11, 15, 23, 31

Zero Substitution:

20 for n = 7, 10, 11, 13, 15, 23
Variable Mark Density:

1/8, Va, Y2, %, 7/8 at 21! for n =
7, 10, 11, 13, 15, 23
User-programmable Patterns:
variable length from 1 bit to
33,554,432 bits (22°)

Pattern Generation
Range of operation:
620 Mbps - 13.5 Gbps
(external clock)
620 Mbps - 13.5 Gbps
(internal clock)

Ampl.: 0.1 Vpp - 1.8 Vpp
Offset: -2Vto3V

Transition

Times: <25 ps (10-90%)
Jitter: 9 ps pp typical

Delay Control

Input: +100 ps DC to 1 GHz

<10.5 Gbps

\_

Error Detector \
Range of operation:
620 Mbps - 13.5 Gbps
(external clock)
620 Mbps - 13.5 Gbps
(internal clock)
Max Ampl.: 2.0 Vpp
Sensitivity: 50 mV

Decision

Threshold: -2 V to 3 V
Clock/Data

delay: + 1.612 ns
CDR ranges:

(9.90 - 10.9) Gbps BW 6.0 MHz typ.
(4.23 - 6.40) Gbps BW 3.6 MHz typ.
(2.12 - 3.20) Gbps BW 1.8 MHz typ.

. J
(. )

LAN

USB

GPIB

Parallel/serial/USB ports for
connecting various peripherals

Connectivity

Online help

The on-line help system is a

complete operating manual
and software reference /
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Easy setup of the powerful Pattern Generator...
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Figure 1: Pattern Generator Setup

The Serial BERTs offer the
most flexible and powerful
pattern, data and clock gener-
ation from 620 Mbps up to
13.5 Gbps or 7 Gbps.
Capabilities such as Jitter
Modulation, differential sig-
nalling including LVDS, divided
clock generation in combina-
tion with its superior pulse
performance and industry-
leading waveform quality
makes the Serial BERTs even
more valuable for addressing a
broad-range of applications
and covering your specific test
need!

...and Error Detector

The Serial BERTs Error
Detector provides the critical
gear for fast and in-depth
problem analysis. With indus-
try-first, leading edge capabili-
ties such as integrated Clock
Data Recovery (CDR), true dif-
ferential data analysis includ-
ing LVDS and low input sensi-
tivity, the new Serial BERTs
allows you to address a wide
range of applications and tech-
nologies.

Figure 4: N4901B SerialBERT

The easy-to-use and intuitive
user interface allows you to
setup your test parameters
quickly and efficiently, no mat-
ter if you are sitting in front
of a touch screen or working
remotely by using a LAN, USB
or GPIB connection! With
many pre-defined settings
available, the most commonly
used test parameters (e.g.
common data logic levels such
as LVDS, ECL, PECL) are
available at the touch of a
button. Custom settings are
available by simply changing
respective parameters, which
can be saved onto the instru-
ment for future use.
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Figure 3: Serial BERT Error Detector

In combination with the com-
prehensive software and meas-
urement suite, the Serial
BERTs make your test even
more efficient and reliable.
Both the open Windows XP
operating system and the
expandable software and meas-
urement suite accommodate
upcoming test needs, applica-
tions and technologies by sim-
ply adding new software
pieces.




Superior performance...

- Frequency agile operation range
- Fast transition times
- Low intrinsic jitter

- True differential data generation/analysis

- Industry-leading waveform generation
- Jitter modulation capabilities
- Flexible voltage levels incl. LVDS

... comprehensive analysis
capabilities...

- Bit Error Ratio measurements

- Jitter PP, RMS, RJ/DJ

Spectral Decomposition of Jitter

- Bathtub incl. setup and hold time
Q-factor

Eye contour

- Fast Eye Mask

...and double design
powver...

| LT -

Figure 6: Agilent 86100C Infiniium DCA-J

combined with

Figure 7: Agilent N4901B Serial BERT

...equals the complete test
picture!!
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Figure 5: Superior Waveform

/~ Advantages for R&D and Manufacturing N\

- Lowers overall cost of test through:
o Addressing a wide range of applications and
technologies

o True differential data generation and analysis

o Jitter modulation capabilities

o Integrated CDR at around 3 Gbps, 6 Gbps
and 10 Gbps

o Code compatibility with the 71612C and
86130A

o Superior waveform quality

o Unique measurement and analysis capabilities

- Flexible I/0Os useful for a wide range of applications:

o External Clock In - allows to insert external
clock signals

o Trigger Out - outputs divided clock signals or
trigger signals

o Delay Control In - allows Jitter modulation

o AUX Out - provides extracted clock (CDR) or
data stream

o 10 MHz Ref IN - keeps other instruments in
sync

- Software and Measurement Suite:

o Provides sophisticated measurements for
device characterization in R&D (e.g. bathtub
curve with RJ/DJ Separation, Spectral
Decomposition of Jitter, Q-factor)

o Allows to define pass/fail criteria for manu-
facturing test (e.g. Fast Eye Mask, Bathtub
curve)

- Ease-of-use concept:

o Intuitive touch screen user interface

o Open Win XP software platform

o Pre-defined settings for all common parameters

o Save your custom settings just like any other
document on your PC

o Download new software pieces directly from
the internet

o Remote controllable via LAN, USB and GPIB

o Remote programmable via HP VEE, Labview,

C/ C++.

- J
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Serial BERT: /n Detail

Status Bar

Provides key status infor-
mation while performing
critical measurements

Graphical Status
Allows easy control of your
measurement setup

Touchscreen User Interface
Allows the instrument to
be controlled without any
external devices

On/Off Easy-Access
Allows access to frequently used
parameter values

One-Touch User Interface Control

Front-side USB Port

Allows various peripherals to be
Page 4 connected to the Serial BERT



Start/Stop

Allows to start setup

measurements
Auto Align Audio
Finds optimal Provides acoustic signals
sample point

Selector Knob
Alters the parameters selected
on screen

Trigger Out
Provides Trigger Signals and
Divided Clock Signals

Delay Control In

Allows “Jitter” to be added
on Data with up to 200 ps
delay and DC to 1 GHz

Diff. Data and Clock Out
Provides leading-edge signal
performance from

620 Mbps - 13.5 Gbps

Gate In
Allows gating signals to be
inserted

AUX Out Differential Data In
Allows recovered Allows data to be analyzed on
clock signals to differential channels
be output
Clock In

_ Allows the Pattern Generator to work with an

external clock source. Also allows the Error

Detector to be connected to any clock source, Figure 8: Serial BERT in detail
whether internal or external
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Software and Measurement Suite

The Software and Measurement Suite of the Serial BERT 13.5 Gbps and 7 Gbps offers
comprehensive analysis features for in-depth insight for design verification and efficient pass/fail

testing for manufacturing.

Besides comprehensive BER measurements, the following applications are especially suitable for
design verification/R&D providing critical analysis gear for testing your device under test.

- Spectral Decomposition of Jitter

- Output Timing incl. RJ/DJ Separation and Setup/Hold time,

- Output Level Measurement
- Eye Contour

provide critical analysis gear for verifying your device under test.

For manufacturing test, pass/fail criteria are custom selectable for all measurements in order to
perform fast end efficient go/no-go testing. The powerful Fast Eye Mask measurement with up to
32 user-defined points is especially suitable for manufacturing test.

Eye Contour

For device characterization, the 1 Trace: 14099 Poie Ul = 400,000 T
eye opening measurement gener- 500.0 mv

ates a three-dimensional bit 400.0 my 1.000e-1
error rate (BER) diagram as a 00mv e
function of the sample delay and ﬁ'gm:

the sample threshold. Besides the Dn;,'m 1.000e-3
eye opening, the eye contour 100.0 m¥ e
measurement provides results for -200.0 m¥

the optimum sample point. The -300.0 my 1.000e-5
eye opening measurement allows -400.0 mY B0k
you to select different views such o iy

as eye contour, pseudo color and oo amy 1.000e-7
equal BER plots. Reiatve Gl SHnm Cons . iome Sibpe

Spectral Decomposition of Jitter

This measurement provides a technique for the

Figure 9: Eye contour

Spectral Decomposition of Jitter components,

which helps debugging as well as design verifi-

cation and characterization of devices. This

measurement hooks up on the RJ/DJ

Separation provided by the Output Timing

Measurement.

The decomposition technique allows inband
and outband characterization of circuits and
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devices including PLLs and CDRs.

This measurement helps to separate even the
smallest amounts of periodic jitter (for exam-
ple) from the random jitter floor providing top
frequency/power spots as well as Total Power
and Noise Power.
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Figure 10: Spectral Decomposition of Jitter
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Figure 11: Output Timing Measurement

Output Timing Measurement

This measurement measures the BER of the
DUT “s output versus sample point delay, which
is graphically displayed as bathtub curve.
Available results are setup/hold time, phase
margin and Jitter incl. total jitter (rms, peak-
to-peak) RJ/DJ Separation. The Output Timing
measurement is available as bathtub plot and
as a histogram.

Output Level Measurement

T

e The method used by this measurement is com-
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monly known as Variable Decision Threshold
Method. It provides a "vertical" analysis of the
eye opening seen by the receiver. The Output
Level measurement provides also Q-factor
results, which are describing the quality of the
received signal. The Output Level Measurement
allows selecting views for BER vs. threshold,
BER Histogram vs. threshold and Q from BER
vs. threshold.
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Figure 12: Output Level Measurement

Fast Eye Mask Measurement
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Figure 13: Fast Eye Mask Measurement

1 Trace: 140399 Points Ul =400.000 ps
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AIEOrs 4 o0es0 The fast eye mask measurement is
ideal for use in manufacturing as a
measurement typically takes just one
1.000e-2 second (including synchronization).
This measurement records the BER
of a pre-defined number of points (1
T to 32 defined by a threshold and
1.0008-5 timing value relative to the starting
point of the measurement. You enter
the pass/fail criteria of the measure-
1.000e-7 ment and the BER threshold, find

1.000e-1

1.000e-3

1.000e-6

up234u_[]p3 the middle point of the eye and

then run the BER.
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Related Literature Pub. No.

¢ N4901B Serial BERT 13.5 Gbps 5988-9674EN
Datasheet

e N4902B Serial BERT 7 Gbps 5988-9675EN
Datasheet

e N4901B Serial BERT 5988-9676EN
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e Physical Layer Test Brochure 5982-9514EN

Agilent Technologies' Test and Measurement Support, Services, and
Assistance

Agilent Technologies aims to maximize the value you
receive, while minimizing your risk and problems. We strive
to ensure that you get the test and measurement capabili-
ties you paid for and obtain the support you need. Our
extensive support resources and services can help you
choose the right Agilent products for your applications and
apply them successfully. Every instrument and system we
sell has a global warranty. Support is available for at least
five years beyond the production life of the product. Two
concepts underlay Agilent's overall support policy: "Our
Promise" and "Your Advantage."

Our Promise

Our Promise means your Agilent test and measurement
equipment will meet its advertised performance and func-
tionality. When you are choosing new equipment, we will
help you with product information, including realistic per-
formance specifications and practical recommendations from
experienced test engineers. When you use Agilent equip-
ment, we can verify that it works properly, help with prod-
uct operation, and provide basic measurement assistance for
the use of specified capabilities, at no extra cost upon
request. Many self-help tools are available.

Your Advantage

Your Advantage means that Agilent offers a wide range of
additional expert test and measurement services, which you
can purchase according to your unique technical and busi-
ness needs. Solve problems efficiently and gain a competi-
tive edge by contracting with us for calibration, extra-cost
upgrades, out-of-warranty repairs, and on-site education
and training, as well as design, system integration, project
management, and other professional services. Experienced
Agilent engineers and technicians worldwide can help you
maximize your productivity, optimize the return on invest-
ment of your Agilent instruments and systems, and obtain
dependable measurement accuracy for the life of those
products.

E Agilent Email Updates

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

By Internet, phone or fax, get assis-
tance with all your test and measure-
ment needs.

Online assistance:
www.agilent.com/find/assist

Phone or Fax
United States:
(tel) 800 452 4844

Canada:

(tel) 877 894 4414
(fax) 905 282 6495
China:

(tel) 800 810 0189
(fax) 800 820 2816

Europe:
(tel) (31 20) 547 2323
(fax) (31 20) 547 2390

Japan:
(tel) (81) 426 56 7832
(fax) (81) 426 56 7840

Korea:
(tel) (82 2) 2004 5004
(fax) (82 2) 2004 5115

Latin America:
(tel) (650) 752 5000

Taiwan:
(tel) 0800 047 866
(fax) 0800 286 331

Other Asia Pacific Countries:
(tel) (65) 6375 8100
(fax) (65) 6836 0252
Email: tm_asia@agilent.com

Product specifications and descriptions
in this document subject to change
without notice.
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