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Jitter Analysis Software MX210001A/Transmission Analysis Software MX210002A

All-in-One Simultaneous Waveform Simulation, Jitter Analysis, Eye Pattern Measurement and Eye Mask Test

To meet rapid increases in data volumes, data centers are
introducing high-speed interconnects, such as Active Optical Cable
(AOC) and Direct Attach Cable (DAC), with transmission speeds
faster than 10 Gbit/s between servers.

The Jitter Analysis Software MX210001A has a new, high-speed,
jitter-analysis function supporting all-in-one measurements, such
as simultaneous jitter analysis, and eye pattern measurement and
eye mask test.

Moreover, the high-speed sampling increases measurement
efficiency by cutting measurement time.

Adding the Transmission Analysis Software MX210002A to the
BERTWave supports Tx analyses (Sz1 Gain, Phase), and waveform
simulation (de-embedded) using linear equalizer, filter, and
emphasis operations; simultaneous waveform sampling and
simulation support simultaneous eye pattern measurement and
eye mask test.

Furthermore, combined tracking with the MX210001A software
permits simultaneous post-simulation waveform jitter analysis.
These versatile functions provide the perfect environment for
applications ranging from R&D to manufacturing of AOC and DAC.

Target Applications

* Fibre Channel, InfiniBand, USB, SAS/SATA, 10 GbE, 40 GbE, 100 GbE

+ Active Optical Cable (AOC), Direct Attach Cable (DAC), SFP+,
QSFP+, CFP/2, CXP

+ Design Validation Test (DVT)

Jitter Analysis

+ Bathtub Jitter Analysis
« Classify TJ into DJ, RJ, J2, J9, DDJ, DDPWS, DCD, IS, and PJ
* Measure any signal, including PRBS31*"

*1: Histogram mode only

WDP Measurements
* WDP, TWDP, dWDP*2

+2: To compute the WDP, MATLAB R2010b by MathWorks purchase is
required separately.

Transmission Analysis

» Measures transmission path and device Sy1 (Gain, Phase)
characteristics*3
+ Single-end and differential IF measurements*4

+3: MP2100B with PPG and sampling scope options
+4: MP2100B-001 with dual electrical interface option

Waveform Simulation

* Linear equalizer and filter
* Emphasis (4 taps max.)

High-speed Measurements

+ High-speed bathtub BER value (1.0e-18)

+ High-speed sampling

*» High-speed DDJ using high-speed triggering

Simultaneous Measurements

* Simultaneous two-channel jitter analysis*>

* Simultaneous measurements of BER, Eye pattern, Eye mask, and
Jitter with simulation waveforms

« Jitter Analysis and Transmission Analysis software tracking

+5: Supports jitter analysis only
MATLAB® is a trademark of The MathWorks Inc.
v Eye pattern measurement ==

v Eye mask test
v Differential IF

Jitter Transmission
MATLAB == Analysis Software == Analysis Software
v v i
~ WDP Bathtub S21 (Gain, Phase)
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Jitter Analysis Software MX210001A

The ideal jitter analysis solution matching the application can be
selected from either the histogram mode for measuring basic jitter
analysis or the pattern search mode for detailed jitter analysis.
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Histogram Mode

This mode supports basic jitter analysis for any signal (including
PRBS31). Results are displayed as either bathtub jitter or a

histogram calculated by the Dual Dirac model from the eye pattern.

In addition, tact times are cut by simultaneous 2-channel jitter
analysis, eye pattern, and eye mask test measurements.

Pattern Search Mode

In addition to basic jitter components, this mode isolates more
detailed jitter components for specific signals (up to PRBS15).
Anritsu’s unique triggering method supports faster DDJ
measurements than conventional analyzers.

Analyses at both of Histogram and Pattern Search Mode

*T) BER

» DJdd

+ RJjdd

* TJ at sBER

+J2 BER
+J9 BER

: Total Jitter at 1.0e-12

: Deterministic Jitter (Dual Dirac model)
: Random Jitter (Dual Dirac model)

: Total Jitter at specified BER

* Eye Opening :
: Total Jitter at 2.5e-3
: Total Jitter at 2.5e-10

Horizontal Eye opening at specified BER

Analyses at Pattern Search Mode

- DDJ

« DDPWS
.P)

- DCD

< ISI

: Data Dependent Jitter vs. Bit

: Data Dependent Pulse Width Shrinking

: Periodic Jitter (support PJ frequency estimation)
: Duty Cycle Distortion

: Inter Symbol Interference

it Rate.
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WDP Measurements

Combining the MX210001A with MATLAB supports WDP, TWDP and
dWDP measurements for evaluating the waveform dispersion of

specific signals.

Note: To compute the WDP, MATLAB R2010b by MathWorks purchase is
required separately.

Transmission Analysis Software MX210002A

Waveform simulation with transmission analysis (S21 Gain, Phase)
functions as well as linearity, filtering and emphasis calculation
supports simultaneous waveform sampling and simulation. The
eye pattern measurement and eye mask test functions can also be
used simultaneously.

Transmission Analysis S21 (Gain, Phase)

BERTWave PPG and Eye/Pulse scope tracking supports
measurement of transmission path and device Sz1 characteristics
(Gain, Phase). Sy1 differentials are supported by the built-in
differential interface.

Waveform Simulation

Waveform data can be sampled, linear-equalized, filtered, emphasized
and displayed simultaneously. Various eye analyses, including eye
pattern measurement (Tr/Tf, etc.), eye mask test, jitter analysis
separation, etc., can be applied to the displayed eye waveform.

+: Data length equivalent to PRBS15

) Transmission Line )

o=

O Transmission L|ne)—

v Equalizer
v Emphasis

File Compatibility
Support for the S2P data file format makes it easy to use data

captured by the Vector Network Analyzer as well as simulated
characteristics data.

Tracking with Jitter Analysis Software

Tracking between the MX210001A and the MX210002A supports
simulation of actual connection conditions, permitting
simultaneous eye pattern measurement, eye mask test, jitter
analysis, etc., measurements.
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Applications

Active Optical Cable (AOC) Measurements

The MX210001A supports simultaneous jitter analysis, eye pattern measurement, and eye mask tests required by high-speed and multi-
lane Active Optical Cables (AOC). Moreover, high-speed triggering supports fast DD) measurements, reducing measurement times by 80%

Active Optical Cable (AOC) required
measurement items

* Eye pattern measurement
— > Tr/Tf, amplitude, etc.
PPG — [Tk P

* Eye mask tests
* Jitter analysis

ED/Scope : > TJ, D), R, DDJ measurements,
ChA ChB DDPWS, etc.

* Simultaneous measurement

* The detailed jitter analysis

Simultaneous Eye pattern measurement, Eye mask test and jitter analysis

Simultaneous measurement High-speed measurement
|

Switching time of mode

The measurement time of

Conventional

Conventional .
product Eye gztéeg;ergf:sskugsg?elwt pl’OdUCt DD) measurement time
Cuts measurement timgs’k'))‘/ 90% Cutsmeasurementtimesity 80%
compareditojprevigusfinstriments compared tojpreviousfinstiuments
MP2100B MP2100B
* . - &
MX210001A MX210001A
The measurement time of Eye pattern measurement,
Eye mask test and jitter analysis (
1 1 1 1
10 20 30 40 50 7 95 Time(s)

10 20 30 40 50 60 Time (s)

Typical values when capturing 10® samples at 10.3125 Gbit/s bit rate with PRBS15 test pattern at single-lane and back-to-back measurements
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Applications

Direct Attach Cable (DAC) Measurements

The eye opening of passive cables like Direct Attach Cables (DAC) used for short connections between server racks, etc., can be assured
using the equalizer built into the equipment Rx section. The MX210002A can be used to measure Sz1 (Gain, Phase) characteristics of these
devices. Moreover, since waveforms with optimized equalizer, filter, and emphasis values can be predicted from these transmission
characteristics, eye pattern measurement and eye mask test of simulated waveforms can be performed. In addition, combination with the
MX210001A supports tests required for DAC manufacturing, such as eye pattern measurement and jitter analysis, in one unit.

PPG — [ =

Scope <

* S21 characteristics analysis

Emphasis Effect Simulation

* Waveform simulation

Arithmetic

¥ Equalizer processing of

v Emphasis optimum value
for equalizer
and emphasis
from S21

characteristics

Waveform simulation for
the amount equalizer and
emphasis arithmetic value

* Eye pattern measurement/Jitter
analysis of simulation waveform

The same 4-tap emphasis as the 4 Tap Emphasis MP1825B can be set. The type of eye pattern resulting from equalization and emphasis
correction of a waveform with an eye pattern degraded by transmission path loss, or analysis using on-the-spot waveform simulation to

determine the required equalization or emphasis can be fed back into the emphasis design.

Feedback for
emphasis design

4=

f - _> () Transmission
( )—’O Transmission
MP1825B

4 Tap Emphasis

S21 Arithmetic processing of optimum

characteristics

Y Vvalue for equalizer and emphasis from

analysis S21 characteristics

v Equalizer
v Emphasis

Waveform simulation

Feedback for

» emphasis design
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BERTWave MP2100B Selection Guide

Measurement Item

BERTWave MP2100B

MP2100B-021

MP2100B-023

Jitter Analysis Software
MX210001A*?

Transmission Analysis Software
MX210002A*"

Electrical Differential Measurement

v

Single-ended Electrical Measurement

v

Optical Signal Measurement

Integrity of Signals Tests
- Time and Amplitude Tests
- Histogram Test
- Eye Mask Test/Mask Margin Test

Jitter Analysis

WDP Measurement

Transmission Analysis (Sz1 Gain, Phase)*2

Waveform Simulation
- Linear Equalizer/Filter, Emphasis Arithmetic

Waveform Simulation + Jitter Analysis

+*1: MX210001A and MX210002A operates on MP2100B-021 or MP2100B-023.
+*2: Transmission analysis (Sz1 Gain, Phase) operates on MP2100B-011/012/014 and MP2100B-021/023.
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Spec

ifications

Jitter Analysis Software MX210001A

Operating Conditions

Operates only when installed in MP2100B with correct license information
The installer runs with V3.00.00 or later

Other use conditions comply with MP2100B

The WDP runs under MATLAB R2010b SP1

Measurement Algorithm

Histogram mode, Pattern Search mode

Histogram Mode

Measurement Targets

Channel A, Channel B, Channel A&B, Differential signals (MP2100B-021)

Measurement Items

TJ (1.0E-12), TJ (user defined)*, RJ (d-d), DJ (d-d), )2 jitter, J9 jitter, Eye opening*

Measurement Graphs

T) Histogram CHA, T) Histogram CHB, Bathtub CHA, Bathtub CHB

Pattern Search Mode

Pattern Length

2 to 32768

Measurement Targets

Channel A, Channel B, Differential signal (MP2100B-021)

Measurement Items

TJ (1.0e-12), T) (user defined)*, RJ (d-d), RJ (rms), DJ (d-d), PJ (p-p), DDJ (p-p), DCD, ISI (p-p), Eye opening*, )2 jitter,
9 jitter, DDPWS, PJ Frequency

Measurement Graphs

T) Histogram, RJ/PJ Histogram, DDJ Histogram, Composite histogram, DDJ vs. Bit, Bathtub, PJ vs. Frequency

(Hz)
Standard HPO HP1 HP1' HP2 HP' HP LP LP'
STM-0 10 100 — 20 k — 12k 400 k —

PD) Standard STM-1 10 500 — 65 k — 12k 1.3 M 500

PDJ Filter STM-4 10 1k — 250 k — 12k 5M 1k
STM-16 10 5k — ™ — 12k 20M 5k
STM-64 10 20k 10 k 4M 50 k 12k 80 M 20 k
STM-256 — 80 k 20 k 16 M — — 320 M —

Measurement Edge Type | ALL, Rising, Falling

Jitter Unit UI, Time (Result of unit)

WDP Measurement Requires installation of MATLAB R2010b SP1 by MathWorks
Measurement Targets Channel A, Channel B

Measurement Items

WDP, dWDP, TWDP, dTWDP, WDPc, dWDPc, TWDPc, dWDPc

Signal Bit Rate

0.1 Gbit/s to 12.5 Gbit/s, 1-kbit/s steps

Input Pattern

PRBS9, Variable

Input Pattern Length

64 to 2048, 1 steps (input pattern variable)

+: BER specified as T) Measurement

BER in setting items

Transmission Analysis Software MX210002A

Operating Conditions

Operates only when installed in MP2100B with correct license information
The installer runs with V3.00.00 or later
Other use conditions comply with MP2100B

Measurement Mode

Transmission analysis, Waveform estimation

Transmission Analysis®

Measurement Items

Gain graph, Phase graph, Group delay graph (Phase graph and Group delay graph switching display)

Gain Graph

Displays amplitude characteristics of transmission frequency characteristics

Frequency Range

0.0 Hz to 25 GHz, 0.025-GHz steps

Frequency Scale

0.5 GHz to 5.0 GHz/division, 0.1-GHz steps (max. frequency <25 GHz)

Frequency Offset 0.0 Hz to 20.0 GHz, 0.5-GHz steps (max. frequency <25 GHz)
Gain Scale 0.5 to 20.0 dB/division, 0.5-dB steps
Gain Offset -80.0 to +80.0 dB, 0.5-dB steps

Phase Graph

Displays phase characteristics of transmission frequency characteristics

Phase Scale

Degree: -180 to +180°
Radian: -3.14 to +3.14

Group Delay Graph

Displays group delay characteristic of transmission frequency characteristics. Group delay characteristic is set by relative delay.

Group Delay Scale

1to 1000 ps/division, 1-ps steps

Group Delay Offset

-500 to +500 ps/division, 1-ps steps

Phase Graph Unit

Degree, Radian

Read Out Marker

Read Out Marker function

Average Displays average result/measurement (1 to 99 times, 1-time steps)

Smoothing Calculates moving average of measurement value (Enable, Disable switching display)
Smoothing Factor 0.0 to 10.0%, 0.1% steps

Calibration Sets calibration information for basic transmission characteristics

Waveform Estimation

Equalizer Setting

Selects reflector, non-reflector at calculation

Equalizer Type

Analog, Digital

Emphasis Format

2Post/1Pre, 3Post, 1Post/1Pre, 2Post, 1Post

Emphasis Tap

-10.0 to +10.0 dB, 0.1-dB steps

Device Character

Reads S2P File

Jitter Analysis

Displays estimated waveform calculation results at MX210001A (when MX210001A installed in MP2100B)

+: Operates on MP2100B-021 or MP2100B-023




Ordering Information

Jitter Analysis Software MX210001A/Transmission Analysis Software MX210002A

Please specify the model/order number, name and quantity when ordering.
The names listed in the chart below are Order Names.
The actual name of the item may differ from the Order Name.

MP2100B-021
MP2100B-023

Dual Electrical Receiver

Model/Order No Name
Main frame

MP2100B BERTWave
Options

Optical/Single-ended Electrical Receiver

Software Options

MX210001A Jitter Analysis Software
MX210002A Transmission Analysis Software
Optional Accessories
W3569AE MX210001A Operation Manual
W3571AE MX210002A Operation Manual

Note: To compute the WDP, MATLAB R2010b by MathWorks purchase is required separately.
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Specifications are subject to change without notice.

® United States

Anritsu Company

1155 East Collins Blvd., Suite 100, Richardson,
TX 75081, US.A.

Toll Free: 1-800-267-4878

Phone: +1-972-644-1777

Fax: +1-972-671-1877

e Canada

Anritsu Electronics Ltd.

700 Silver Seven Road, Suite 120, Kanata,
Ontario K2V 1C3, Canada

Phone: +1-613-591-2003

Fax: +1-613-591-1006

e Brazil

Anritsu Eletrdnica Ltda.

Praca Amadeu Amaral, 27 - 1 Andar
01327-010 - Bela Vista - Sdo Paulo - SP - Brazil
Phone: +55-11-3283-2511

Fax: +55-11-3288-6940

® Mexico
Anritsu Company, S.A. de C.V.

Av. Ejército Nacional No. 579 Piso 9, Col. Granada
11520 México, D.F., México

Phone: +52-55-1101-2370

Fax: +52-55-5254-3147

® United Kingdom

Anritsu EMEA Ltd.

200 Capability Green, Luton, Bedfordshire, LU1 3LU, U.K.
Phone: +44-1582-433200

Fax: +44-1582-731303

® France
Anritsu S.A.

12 avenue du Québec, Batiment Iris 1- Silic 612,
91140 VILLEBON SUR YVETTE, France

Phone: +33-1-60-92-15-50

Fax: +33-1-64-46-10-65

® Germany
Anritsu GmbH

Nemetschek Haus, Konrad-Zuse-Platz 1
81829 Miinchen, Germany

Phone: +49-89-442308-0

Fax: +49-89-442308-55

e Italy

Anritsu S.r.l.

Via Elio Vittorini 129, 00144 Roma, Italy
Phone: +39-6-509-9711

Fax: +39-6-502-2425

e Sweden

Anritsu AB

Kistagangen 20B, 164 40 KISTA, Sweden
Phone: +46-8-534-707-00

Fax: +46-8-534-707-30

® Finland

Anritsu AB

Teknobulevardi 3-5, FI-01530 VANTAA, Finland
Phone: +358-20-741-8100

Fax: +358-20-741-8111

® Denmark
Anritsu A/S

Kay Fiskers Plads 9, 2300 Copenhagen S, Denmark

Phone: +45-7211-2200
Fax: +45-7211-2210

® Russia
Anritsu EMEA Ltd.

Representation Office in Russia
Tverskaya str. 16/2, bld. 1, 7th floor.

Moscow, 125009, Russia

Phone: +7-495-363-1694

Fax: +7-495-935-8962

@ Spain

Anritsu EMEA Ltd.
Representation Office in Spain
Edificio Cuzco 1V, Po. de la Castellana, 141, Pta. 8
28046, Madrid, Spain

Phone: +34-915-726-761

Fax: +34-915-726-621

e United Arab Emirates

Anritsu EMEA Ltd.

Dubai Liaison Office

P O Box 500413 - Dubai Internet City

Al Thuraya Building, Tower 1, Suit 701, 7th Floor
Dubai, United Arab Emirates

Phone: +971-4-3670352

Fax: +971-4-3688460

o India

Anritsu India Private Limited

2nd & 3rd Floor, #837/1, Binnamangla 1st Stage,
Indiranagar, 100ft Road, Bangalore - 560038, India
Phone: +91-80-4058-1300

Fax: +91-80-4058-1301

® Singapore

Anritsu Pte. Ltd.

11 Chang Charn Road, #04-01, Shriro House
Singapore 159640

Phone: +65-6282-2400

Fax: +65-6282-2533

® P.R. China (Shanghai)

Anritsu (China) Co., Ltd.

Room 2701-2705, Tower A,

New Caohejing International Business Center

No. 391 Gui Ping Road Shanghai, 200233, P.R. China
Phone: +86-21-6237-0898

Fax: +86-21-6237-0899

® P.R. China (Hong Kong)

Anritsu Company Ltd.

Unit 1006-7, 10/F., Greenfield Tower, Concordia Plaza,
No. 1 Science Museum Road, Tsim Sha Tsui East,
Kowloon, Hong Kong, P.R. China

Phone: +852-2301-4980

Fax: +852-2301-3545

® Japan

Anritsu Corporation

8-5, Tamura-cho, Atsugi-shi, Kanagawa, 243-0016 Japan
Phone: +81-46-296-6509

Fax: +81-46-225-8359

® Korea

Anritsu Corporation, Ltd.

5FL, 235 Pangyoyeok-ro, Bundang-gu, Seongnam-si,
Gyeonggi-do, 463-400 Korea

Phone: +82-31-696-7750

Fax: +82-31-696-7751

® Australia

Anritsu Pty. Ltd.

Unit 21/270 Ferntree Gully Road, Notting Hill,
Victoria 3168, Australia

Phone: +61-3-9558-8177

Fax: +61-3-9558-8255

e Taiwan

Anritsu Company Inc.

7F, No. 316, Sec. 1, NeiHu Rd., Taipei 114, Taiwan
Phone: +886-2-8751-1816

Fax: +886-2-8751-1817
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