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4 Introduction

d What is BERTWave?
 Features
 Application

d Block Diagram

d Interface

d Typical Waveform

d Summary
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~ Slim All-in-One Measurement for BERT and EYE/Pulse Scope ~

O High Speed and Easy Operation

€ Oneunit supports BER measurements and EYE-pattern analysis
»  No separate BERT and EYE-pattern analyzer

€ High-speed measurement reduces measurement times

»  High-speed remote response supports 4x faster measurement
»  Cuts BER measurement times by 30% (BERT)

»  Supports three times faster 100 Ksample/s high-speed sampling (Scope)
O Compact and Lightweight

4 Compact 18-cm design, weight <7 kg —=BERTWav
»  Small footprint saves benchtop space e "
O Supports High Repeatability o

i

€ Supports ideal Bessel filters
»  Supports high-repeatability in eye-pattern analysis .

w
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O Three configurations support signal integrity evaluations.

MP2100A BERTWave

[> [[ BERTS } [ EYE/Pulse Scope

3;:’ MP2101A BERTWave PE
= 7 [> [[ BERTS } }
MP2102A BERTWave SS
$ [ [ EYE/Pulse Scope } J
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BERTWave
MP2100A Series

¥
L}
-

Solution: ¥

® 10 Gbit/s BER tests, EYE/Pulse Scope tests
Features:

® All-in-one solution supporting BERT and Scope

® BERT expansion to 2 channels

® Fast remote control and high-speed eye mask tests
® Compact design (180-mm depth)

Sampling Scope
with 10G BERT

Optical Spectrum Analyzer

Signal Quality Analyzer
MS9740A

MP1800A Series

Measurement solution: Measurement solution:

) Optical active device evaluation, WDM o 10/25/40/56 Gbhit/s device tests
analysis, EDFA analysis Features:

Features: Wideband BERT: 0.1 to 56 Gbit/s

° Fast measurement: Sweep time 0.2 s/5 nm High-quality waveform

) Wide dynamic range: >58 dB
° Wide meas. wavelength range: 600 to 1750 nm
) Minimum wavelength resolution: 30 pm

Multichannel configuration
Signal integrity tests, such as Bathtub
tests
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56 Gbit/s BERT 110 GHz VNA Components
High-performance PPG High-performance microwave technology

and analysis technology

MP1026B EYE Pattern Analyzer
Based on high-performance sampler
used with VNA

MP1800A Signal Quality Analyzer
Ultra-fast BERT

= %?%
MP2100A —
=EBERTWave =<

Anritsu ultra-fast transmission and high-accuracy microwave measurement
technologies support accurate and fast EYE Pattern analysis.
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http://www.anritsu.com/ja-JP/Products-Solutions/Products/MP1822A.aspx

d All-in-one BERTS and EYE-Pattern Analysis

€ BER measurement and EYE-pattern analysis without switching
connection supports efficient evaluation e

r ] — ] _— ] —_— ] I- _— — _— — _— — _— — _— — _— —_— _— I

© System Menu All Measurements All Outputs T Anritsu
. -

off on Measure | Output 17:34:13 Top Menu

K] Wave Form Samples: 163,820-20s/2 0s :
PPGI/ED

Ch1

PPG ‘ ED ‘ G I
Data/XData ! = I I

10GbE LAN/PHY
mﬂmsnsoo whits ~1/1 R
L ofet |0 pp I I

050 Vpp Relative  0.50, I
L External IATT |0 B I
Test Patten I

Programable Patten

+0m
PRBS 2'\3171 o [ I

I— Data Length 2 147 483 647 hl

ED Result

. | |
Start Time ‘ 12/08/2009 17:33:12
ER 0.0000E-10 i

EC

0
cc 1.0312E+10

)
ax e
A 167 1108 pS
FREQ(kHz) 10312499 A 151 161 0.05 133 s | T
A 5207 5223 023 5163 5284 % Marker
L] 50%  Error A 49270 492.64 011 49226 49285 m¥

BER Test [ — —| EYE-pattern Analysis [~ =

(Note) With MP2100A
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O High-speed Remote Tests
€ Remote High Speed Mode and Cuts refreshed times of BER measurement
» Cuts the measurement time by 33% for predecessors

€ Mix remote function supports batch command setting
» Batch setting of commands cuts setting times

» EX. Batch setting of operation frequency, bit rate offset, output amplifier, and
test pattern cuts setting times by 75%

I ™
Operation Frequency R R
L ) Mix Remote Function
( Operation Frequency, Bit rate Offset,
Bit Rate Offset Output Amplifier, Test Pattern

The batch can be set!!

Qutput Amplifier

-

Test Pattern

€ Gating time: 10 ms
» ED BER results refreshed at 10-ms interval (conventional: 100 ms)
» Cuts BER curve measurement time by 90% e

(Note) Bit Rate: 10 Gbit/s, Detection Threshold: 1.0E-8
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d High-Speed Mask Tests

€ Supports 100 Ksample/s high-speed sampling
» Bit Rate: 10.3125Gbit/s, Test Pattern: PRBS31, Electrical,

Supports fast mask tests in about 12 s for 1 million samples
’m All Measuraments | __All Outputs A L

] > off on Output 16:30:08 Top Menu

EYE/Pulse Scope Samples: 999,302 - 10,]5!]0,05[

PPG/ED
Ch1

Measure Amplitude CH B Off

Sampling
Hold .

Active Channel Selection Channel A

Measure ltem
Auto Scale
l Off ] I Amplitude/Time l

Clear Display

Mask Test

Eye Mask Select I 10GbE_LAN/PHY

Mask Margin Test O/IE

Target Failed 1 samples
Mask Margin 0w
Mask Alignment Update

EYE/Pulse
Scope

=
=
g
=
s

Time

Total Samples 999302 Top Mask Failed Samples 1]
Total Failed Samples [1] Center Mask Failed Samples [1]

Mask Margin 0% Bottom Mask Failed Sample 1} T

TargetFailed Sample 1 Marker
Current Mask 10GhE Mask for 10GBase-R Standard (10.3125 Gbps ; Filter=EQ10G0A)
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U Operation Frequency
€ Supports key applications, such as 10 GbE and 5 G Infiniband

Supported bit rates and application examples (w/o Opt-090)

FPG Operation Bit Rate

Application samples

F

: . vBGFC v 10GhE
L v10GFC FEC vOC-192/5TM-64 FEC )
[ vAGFC
4. 26Ghbit/s~—5.66 Ghit/s
[ VIGEFC ¥ 2ShE h
2 125G bit/s~~2 B3Gbhit/s ¥Infiniband ¥ OC-48/5Th-16
Y OTU-1
e o
r ")
. . v 1GhE
1.0625 Ghit/s~1.415Ghit/s CAGFC

0.53125Ghit/s—~0.7075Gbit/s

v OC-12/5Th-64

0.265625Ghit/s~-0.3537 5Ghit/s

Discover What's Possible™
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| 0.132812Ghit/s~0.176875G bit/s v OC-375Tht-1 |
ED Operation Bit Rate Applocation samples

i . . “BGFC < 10GbE )
“10GFC FEC < 0C-192/5Th-B4 FEC

' 7
v

4 25Ghit/s~5 BB Ghit/s 4GFE j
Slide 10
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0 Wide Operation Frequency
€ PPG/ED operation frequency (with Opt—090)

» BERT function supports 125 Mbit/s to 12.5 Gbit/s applications, such as OC-3/STM-1 and

10GFC.

PPG/ED Operation Bit Rate

/_ Supported bit rates and application examples (w/ Opt-090)

Application samples

)

Discover What's Possible™
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( . . v8GFC v 10GbE A
8Gbitfs to 12.5Gbit/s v10GFC v OC-192/STM-64
L v10GFC FEC v QOC-192/STM-64 FEC )
( . . v CPRI/OBSAI )
L 4Ghitfs to 6.25Ghitfs VAGFC J
( v CPRI/OBSAI v 2GbE )
2Gbit/s to 3.125Gbit/s v2GFC v QC-48/STM-16
v |Infiniband v QOTU-1
\_ J
( _ ) v1GbE ]
L 1Gbit/s to 1.5625Ghit/s CAGFC
0.5Gbit/s to 0.78125GChbit/s v QC-12/STM-64
0.25Ghit/s to 0.39625Gbit/s
\ 0.125Gbit/s to 0.195312Gbit/s v OC-3/5TM-1 )
Slide 11
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d Clock Recovery

€ ED Clock recovery function (standard function)

> 125 t0 195.312 Gbit/s, 250 to 390.625 Mbit/s, 781.25 to 500 Mbit/s,
1t01.5625 Gbit/s, 2 to 3.125 Gbit/s, 4 to 6.25 Gbit/s, 8 to 12.5 Gbit/s

v Data signal input without clock and BER analysis
» 410 6.25 Gbit/s, 8 to 12.5 Gbit/s

v/ Supported as scope trigger
€ Eye/Pulse Scope Clock recovery function

> 8.5t0 12.5 GHz, 0.1 to 2.7 GHz (Opt-055)

v' Supports evaluation of characteristics of long-distance transmissions and
equipment without clock output

v Variable loop band

Eye/Pulse Scope clock recovery loop bandwidth

Option
Clock Recovery ofr Bit rate Loop bandwidth
CRU Loop BYW 8.5t0 12.5 GHz 1,2, 4,8 MHz
L “ 0.1to 2.7 GHz 2488.32 MHz 200 kHz
CRU Lock Continue Scan 622 MHz 50 kHz
156 MHz 20 kHz

Eye/Pulse Scope clock recovery setting screen

Discover What's Possible™ Slide 12 /l n ri tsu
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O Simultaneous 2-channel BER Measurements

€ One unit supports simultaneous TRx measurements and crosstalk tests
» Simultaneous optical module TRx measurements

» Simultaneous two-module measurements
» Crosstalk tests

» Individual settings for Bit Rate, Test Pattern, etc.

.............

........

..................................................

{ Verification of crosstalk )
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1 Wide Analog Band EYE/Pulse Scope
@ Supports electric DC to 25 GHz (typ.) and optical DC 9.5 GHz
(typ.) band

» Supports 100 Mbit/s to 12.5 Gbit/s applications, such as 1 GbE and
10 GbE

1 Pulse Pattern Measurements

» Pattern frequency trigger input
not required

» Supports pattern frequency up
to 1677216 bits

EYE/Pulse Scope Samples: 226,304

d Fast Auto-Scale
€ Auto-Scale setting within 3 s

EYE/Pulse Scope

CHA On

Setup

Measure

Time CH B Off

Sampling
Hold .

Amplitude

Pulse Pattern

Auto-Scale

Discover What's Possible™ Slide 14 /I n ri tsu
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O Built-in Low Pass Filters

€ Max. six types of LPF for every measurement application

LPF
156M

Applications
OC-3/STM-1 (155.52M)

622M

CPRI x1 (614.4M), OC-12/STM-4 (622.08M)

1.0G

FC (1.0625G)

1.2G

CPRI x2 (1.2288G), OC-24 (1.244G), GbE (1.25G)

2.1G

2GFC (2.125G)

2.5G

CPRI x4 (2.4576G), OC-48/STM-16 (2.488G), Infiniband Optical (2.5G), 2 GbE (2.5G)

2.6G

OTU-1 (2.666G)

3.1G

CPRI x5 (3.072G), OBSAI PR3 x3 (3.072G), 10GBASE-LX4 (3.125G), 10GFC-LX4 (3.1875G)

4.2G

4GFC (4.25G)

5.0G

CPRI x8 (4.9515G), Infiniband optical x2 (5G)

6.2G

CPRI x10 (6.144G), XAUI Optical x2 (6.25G)

9.9t0 10.3G

8GFC (8.5Gbit/s), OC-192/STM-64 (9.953G), 10 GbE WAN (9.953G), 10 GbE LAN (10.312G),
Infiniband optical x4 (10G)

10.5t0 11.3G

10GFC (10.518G), 10GFC FEC (10.664G), OC-192/STM-64 FEC G.975 (10.664G)
OTU-2 (10.709G), 10GbE FEC OTUle (11.095G), 10GbE FEC OTU2e (11.316G)

9.9t0 10.7G

8GFC (8.5Gbit/s), 10GbE WAN (9.95328Gbit/s), 10GbE LAN/PHY (10.3125Gbit/s), OC-192/STM-
64 (9.95328Ghit/s), Infiniband Optical x 4 (10Gbit/s), 10GFC (10.51875Gbit/s), G975 FEC
(10.664228Ghit/s), OTU-2 (10.709225Gbit/s)

O Supports Wide Wavelength Range
€ Supports wavelengths from 750 to 1650 nm

Discover What's Possible™
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O Application Tests

€ EVYE/Pulse Scope supports signal integrity analysis

» Time/Amplitude Tests
v" 0 Level, 1 Level, SNR, Eye Cross Ratio, Eye Amplitude, Eye eight, Eye Width,
v’ Jitter (p-p), Jitter (rms), Extinction Ratio, Rise Time, Fall Time, Duty Cycle,
v' Average Power

» Mask Tests/Mask Margin Tests
v' Automatic Mask Margin Tests

» Histogram Tests
v" Measure the mean, standard deviation, p-p, and total number of hits in the histogram
v window

Samples: 5,782,846 - 60.05 /60,05 EYE/Pulse Scope Samples: 941,965-10.0s/10.0s EYE/Pulse Scope Samples: 933,774-10.05/10.0s

. . Sampling
CH A Off Setup Measure || Amplitude Time CHBOn i |

,,,,,,,,,,,,,,,,,,,,,,,

\ a2 35 Ui
E ¥

Channel  Cument Average StiDev  Min Max Weriis DIER 941965 2! 12375 pS Offsat
Jitter P-P A FTETRTT ) 048 4387 4529 pS L 0 0 e 7.88 pS
Jier RUS a 597 5.9 001 sez e ps | T Uy 0 i) p 433 pS T
Crossing A 5342 5320 049 5303 5342 % Eye Mode 1 M Hits 55026 Marker
Eye Amplitude. A 10151 10144 004) 10138 10151 mV 10GhE Mask for 10GBase-R Standard (10.3125 Gbps)

Time/Amplitude Test Mask Test/Mask Margin Test Histogram Test

(Note) Extinction ratio and average optical power measured using O/E converter

Discover What's Possible™ Slide 16 /I n ri tsu

MP2100A-E-L-1




_

0 Mask/Mask Margin Test
€ Confirm product margin against standards to improve yield note)

® Real-time mask margin measurements measures mask margin within 1 s after
waveform input

EYE/Pulse Scope Samples: 941,965-10.05/10.05

Sampling
CHB On ‘ o

‘ CH A Off ‘ ‘ Setup ‘ Measure Amplitude

‘ Time

Auto Scale

M| Clear Display

Amplitude

Scale

Ofiset

Scale

Offset

Time

Scale

Ofiset

Total Samples 941965 Top Mask Failed Samples 1}
Total Failed Samples 0 Center Mask Failed Samples 1}

Mask Margin 3 % Bottom Mask Failed Sample 1} T
TargetFailed Sample 1 Marker
Current Mask 10GhE Mask for 10GBase-R Standard (10.3125 Ghps)

(Note) Bit Rate: 10.3125 Gbit/s, Test Pattern: PRBS31, back-to-back

Discover What's Possible™ Slide 17 /I n ri tsu
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O High-accuracy Results
€ Calibration using reference light source holds error to less than +0.05

dB (typ.) )
» Max. Error :£0.05dB .
» SD (one-tail) : 1.1%
» 99% Conf. Lim. :+0.05dB o

Typical values based on average of each bit rate and set extinction ratio
Normalized results of 162 samples == o g g5 g8 338 8 sS8 c8 83885 8g-e

ooooooooooooooooooooo

ooooooooooooooooooooo

Random sampling of actual measurements for multiple instruments 7 7 7 7 7 7 7 7 T °

[ Correction Function

€ Same linearity as competing instruments, so extinction ratio can be
corrected using offset.

J— —— MP2100A_A
O/E cnnfiguratinn m 1000 MP2100A B
E —— th0RER
Wavelength ‘ 1310nm ‘ % 800
© 6.00
o
Extinction Ratio Correction >
7)) 4.00
©
Extinction Ratio Y, 2w
Correction Factor -
0.00
0 2 4 6 8 10 12

Correction Value Input Display Variable ER transmitter ER [dB]

Discover What's Possible™ Slide 18 /l n ri tsu
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d Improved Operability
€ Simple setting for PPG/ED
€ 12.1-inch wide display
€ Touch-panel operation
4 High Reliability
@ Flash disk drive
» Prevents data loss from hard-disk crashes

 Eco-design
€ Compact 180-mm design (221H x 341W x 180D mm)
@ Lightweight (Less than 7 kg)
€ low power consumption (Less than 300 VA)

Discover What's Possible™ Slide 19 /l n ri tsu
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S

2 I-)
. PPG
N ED <
=l 4 PPG &
MP2100A BERTWave ED/Scope Splitter

Electrical Interface =3
Optical Interface =3

MS9740A
Optical Spectrum Analyzer

Measurement Solution

€ Simultaneous TRx Measurements
€ High-speed Remote Tests

€ High-speed Mask Test

Discover What's Possible™ Slide 20 /l n ri tsu
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<

S |
=
S
-

> L[ —>

Electrical Interface

<

T

emmemmeeee
2

T
SN
S

N

S

.;f;;

Measurement Solution
€ Simultaneous 2-channel BER Measurements

» Confirms simultaneous TRx measurements and crosstalk tests and
improves crosstalk

€ All-in-one BER and Eye Pattern
» Improves manufacturing yields ®ot
€ Wide Operating Frequency Range

» With PPG and eye-pattern analysis supports eye mask tests using

various applications, such as 2G, 4G, 8GFC o) (Note) With

MP2100A

Discover What's Possible™ Slide 21 /l n ri tsu
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L L R Optical Interface >

e o LA

A .l.!.l.lTl_Illl_.l.l_.l,.l_

(|
—
Transmission Equipment
Measurement Solution

€ Clock Recovery
» Supports rates of 8.5t0 12.5 GHz and 0.1 to 2.7 GHz to perform mask
tests for most applications
€ Full Range of Mask Patterns

» ldeal for both evaluating physical layer of equipment supporting various
2G, 4G, and 8GFC applications, and for testing optical transceivers at
acceptance inspection

€ High-speed Mask Tests

» High-speed sampling (100,000 sample/s) supports fast mask tests in
about 12 s mewe) cutting measurement times

Note: Typical value when capturing 1 x 106 samples at bit rate of 10.3125 Ghit/s with PRBS31 test pattern, back-to-back

Discover What's Possible™ Slide 22 /l n ri tsu
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d MP2100A BERTWave

MP2100A - 003

MP2100A - 001

PPG 1

I CRU

Option-055 1

[ —

!

—EII Data input

Data input

l PPG 1 i:

Electrical
Data input

Optical
Data input

MP2100A - 007

I PPG 1 i:
IScopeAI:

ED1

1
:
_____ 1

Filter Option

\ A 4

Filter
Bank

Option-005

Electrical
Data input

L@- Optical
' Data input

Option-005; ) i
: PPG 2 X Option-005 :
i i
1 1
+ | ED2 i
i LT ]
1
Option- . CToTT T Option- ! |_>—|:I
Option- 1 ! —
050/051 050/051 1 0501051 | XFP or SFP+
: XFP or SFP+ |
] S i | >
| [ e
. 1
]
Slide 23
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Electrical Looped-back Filtered optical waveform

Scope CH_B Optical Input
PPG Data out - =

Transmitter

v

Sgope CH_A Electrical Input

Bit rate: 10.3125 Gbit/s, PRBS31, Amplitude: 0.5 Vp-p Bit rate: 10.3125 Gbit/s, PRBS31, Power: -6dBm
PPG to ED/Scope Looped back An external optical transmitter

Discover What's Possible™ Slide 24 /I n ri tsu
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0 Scope (MP2102A BERTWave SS)

€ Cut by 34% compared to conventional model
(Filters, CDR + Optical/Electrical interface)

d BERT (MP2101A BERTWave PE)

€ Cut by 46% compared to conventional model
(1ch BERT)

» Price per channel when expanded to 2-channel BERT is <¥2 million

O Scope + BERT (MP2100A BERTWave)
€ Cut by 41% compared to conventional model

Discover What's Possible™ Slide 25 /l n ri tsu
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d All-in-one BER and Eye Pattern Measurements
1 High-speed Remote Tests

d Simultaneous 2-channel BER Measurements
d High-speed Mask Tests

4 Flexible Measurement (Three Configurations)

Discover What's Possible™ Slide 26 /l n ri tsu
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O Supports Ideal Bessel Filter

€ Bessel filter characteristics greatly affect waveform, extinction ratio
and mask margin

» Developed Bessel filter closer to Anritsu unique ideal value

. Edge into eye
10 Overshoot

T

-10 — Measure

——Reference

521 [dB]

-35 BERTWave Waveform Waveform with Low-

0 1 2 performance Bessel Filter
Relative Frequency [GHz]

BERTWave supports measurements closer
Reference by IEEE 802.3 to ideal value.
Anritsu's Bessel Filter

(Typical) frequency characteristics

Discover What's Possible™ Slide 28 /I n ri tsu

MP2100A-E-L-1



m

d Supports Analysis of Electrical and Optical Signals
€ Custom configuration

» Interface:
v’ Electrical, XFP/SFP+, optical receiver
» Scope:
v Dual electrical receiver or optical/single-end electrical receiver

OIE
offset ({4
. M !
+i

ED/Scope
Optical In

Channel  Current Average Std Dev Min
A 787 9.24 0.86 4
A 154 161 0.05

XFP or SFP+
Slot

19 52.02 5223 023 1
plitude A 49270 49264 011 49226

PPG ED/Scope || CH2 PPG CH2 ED
Data Out Data In Data Out Data In

Discover What's Possible™ Slide 29 /l n ri tsu
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A Full Range of Sample Patterns

€ Supports each PRBS pattern and User Data (1.3 Mbits)
» Create standard pattern library
» User-added User Data

X

User

Current Pattern File :

10101010.dat =
11001100.dat

: 11110000.dat

Test Pattern X CJTPAT.dat

— CRPAT-10GbE.dat

CRPAT-FC.dat

l PRBS 2°7-1 I l PRBS 29-1 l CSPAT.dat

D21_5.dat J
EPRBS 2415-1 ! l PRBS 2/23-1 I HFPAT.dat

JTPAT.dat

I PRBS 2°31-1 I I User Data I K28_5.dat
K28_7.dat

OK
~

PRBS Setting Display Standard Pattern Selection Display

Discover What's Possible™ Slide 30 /l n ri tsu
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4 Tracking Function
@ Supports easy BERT and
EYE/Pulse Scope settings

» Eliminates troublesome setting
change for Tx and Rx signals

» PPGIEDCh 1
PPG ED | ‘ Main ‘
Trackate / Test Pattern to PPG
Bit Rate
| 111.32531 || 1250000 kbit's -1/8 Rate

Data Input Condition
Threshoeld

Single-Ended 0
Data -

Test Pattern

my

External
Attenuation

o e

[N = Y P Ty

EYE/Pulse Scope Time @

Unit

Bits On Screen

Offset

Data Clock Rate

Time

2 Bits

7

5

=

|

D

Tracking

Master PPG1

Bit Rate 9 953 280 Kbps
Divide Ratio 64

Recalculate Option

Clock Rate )

Clock Rate

Acquire Clock Rate
Pattern Length

Tracking

Master

Length

Tracking

1556 520 KHz

i

Set

C

127 hits

e
e —
PPG1

Discover What's Possible™
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O Insertion/Omission Functions

€ Measures bit error changes
» Insertion: 0 = 1 Conversion
» Emission: 1 = 0 Conversion

€ Easy DUT threshold adjustment

ED Result "INS/OMI™ ‘

Start Time H 08/20/2010 14:03:36
T [
om | - ‘ History ‘

Reset
ECINS | = -
CR Unlock [ [ ]
\_ T "7 ) SYNC Loss s ls]

67°,  Error . .

X PPG/EDCh 1

PPG ED ‘ ‘ Expand ‘
Tracking OFF Bit Rate / Test Pattern to PPG
Bit Rate

Variable | ‘9500000 kbit's -1/1 Rate

Dvata Input Condition

Threshold
‘ Electrical

Single-Ended Data 0 mV
|— External ATT |0 dB

Programmable Pattern

PRBS 2151 | _ i -

I— Data Length 32 767 hits
ED Result " ‘

Start Time ‘ |
ER

Test Pattern

© -
- Reset
cc | -
cRUnlock [l

FREQ(kHz) - syYNC Loss [l

| 0%  Error . .

Discover What's Possible™
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O Built-in Multiple Sampling Completion Condition
€ Select from time, number of samples, number of waveforms
O Variable Pulse Waveform Average Processing Times

€ The averaging processing count can be set at waveform measurement in the
Pulse mode.

€ Averaging suppresses waveform noise.

EYE/Pulse Scope Setup X

General IUtiliﬁes [
Sampling
Sampling Mode
Number of Samples
Accumulation Type

10.0 sec

Time

¢ Samples 10 million
* Waveforms 100  wims
100 samples
Option
CRU Input IED1 Electrical Single-Ended Data

Discover What's Possible™ Slide 33 /I n ri tsu
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d Coherent Eye Mode

€ Conventional sampling oscilloscopes cannot monitor an eye pattern
with added differential when skew between channels is changed.

€ The BERTWave displays accurate eye waveforms using a coherent
eye mode by superimposing pulse waveforms with added differential.

EYE/Pulse Scope Samples: 982,920-10.05/10.0s

. . Sampling
CHA On Setup Measure Amplitude Time CH B Off Hold .
Auto Scale
Clear Display
Amplitud
Scal
s T N PR (RS P - YT R IR
Offset
Scal
Offset
Timi
Scal
Channel  Current Average Std Dev Min Max Offset
Eye Height A 277.60 N/A N/A 27745 278.77 mV
Eye Amplitude A 349.74 N/A N/A, 349.36 349.96 mV T
Zero Level A -173.74 N/A N/A 17387 17328 mV Marker
One Level A 176.01 N/A N/A, 175.99 176.23 mv
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] Reference Trace Waveform

€ Waveform data saving function supports comparison between
saved data and measured waveform

® Visually identify phase and changes between standard and
measured waveforms

19.4 psidiv
Min 0.54 LI
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d Waveform Position Adjustment

€ Built-in skew function aligns phase between differential signal
channels

€ Measures differential signals accurately without delay
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O Mask Position Adjustment
€ Mask position adjusted automatically or manually
€ Easy adjustment of waveforms without horizontal axis limits and threshold adjustment

for waveforms
(Align Method settable only for User Defined)
51

Active Channel Selection Channel A CHA On ‘ Setup ‘ Measure || Amplitude e ‘ CH B Off Sa;’l']‘::"g |
Measure Item
l Off l l Amplitude/Time l Auto Scale
o]
General ‘Enhancement ‘
Clear Display
Mask Test
Eye Mask Select l 1GEC | aimplitide BN
= Scale
Mask Margin l Test l l One Shot l A

Target Failed 1 samples Offset
Mask Margin 15 %
Scale

Align Method l User Defined l

Alignment
Time
» | ’—059 m Scale
AX [—0.50 ul Mask Test - Ct 1A

Offset

Total Sampl Offset
Y — 237.56 mv Total Failed Samples
Mask Margin
TargetFailed Sample
AY 9 P
473.21 mv Current Mask Marker

v2NON\XL N1 \xz

Mask Alignment Marker

Discover What's Possible™ Slide 37 /I n ri tsu

MP2100A-E-L-1




 Mask Area Change

€ Change mask area for measurement

€ Evaluate positions in open eye where mask margin maximum
and minimum

i 03101

ask Area Restriction On
(45°, 0.1Ul)
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O Arbitrary Mask Creation
@ User-defined mask files
€ Quickly support new applications

User Defined Mask

Available Mask Files :

01xGbEthernet.msk

02xGbEthernet.msk

100BASE-BX_LX10.MSK

10GBASE-LX4.MSK

10GbE_9_953_May02.msk

10GbEthernet_10_3125.msk

10xFiberChannel.msk

10xGbEthernet_12_5.msk |

>

Copy of SATA15GB TX 5 CYCLES. MSK

Foraoms wrc\ [ serc [ wec ][ sscmean |

FCO0531.msk [v] \
10GFC \ l l 10GFC+FEC l l 1GbE l l 2GhE l

\
l 10GhE_WAN l l 1I]GbE_LANfPHY\ l l 10GbE+FEC l l OC48/STM16 l l 0TU-1 l
\

0C192/STME4 l l 05192"I%T_g:,55‘:*FEC\I l 0TU2 1310nm l l 0TU2 1550nm l lOTuz 1550nm Expanded

0TU-2 amplifie User Defined
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d Time/Amplitude Tests

€ 0 Level, 1 Level, SNR, Eye Cross Ratio, Eye Amplitude, Eye
eight, Eye Width, Jitter (p-p), Jitter (rms), Extinction Ratio, Rise
Time, Fall Time, Duty Cycle, Average Power w

Amplitude

® |deal Bessel filter supports accurate || E=
extinction ratio measurements B

s
e Amplitude

Amplitude/Time i i
Channel  Current Average Std Dev Min Max Time/Amplitude Tests
Jitter P-P A 4494 44.52 0.45 43.87 4523 p3
Jitter BMS A 397 5.98 0.01 5.97 601 pS
Crossing A N I ¥ 23.20 0.19 33.03 5342 %
Eye Amplitude A 101 .51 101.44 0.04 101.28 0151 my

(Note) Extinction ratio and average optical power measured using O/E converter
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d Measurement Area Change for Levels 1 and O

0Chan= es measurement area for waveform levels 1 and O
EYE/Pulse Scope Me: |

Active Channel Selection Channel A .

Measure Item

<

offset

Item Selection

[

1 [{Ch. A) Extinction Ratio
2 |(Ch. A) Eye Heiq

Time

------------------------------------------
*

P Width 020 UI:

. Q
« »
----------------------------------------
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 Histogram Tests

¥ Measure the mean, standard deviation, p-p, and total number of
hits in the histogram window

® Contribute trouble shooting by element analysis of incoming

signals

EYE/Pulse Scope Samples: 941,965-10.05/10.05

CH A Off

Measure Samnlng

Hold

Amplitude CHB On

| Setup

36.61 uwW
std Dev 0.81 uW

5.69 uwW
73948

Marker

e

Histogram Test (Amplitude)

EYE/Pulse Scope Samples: 933,774-10.05 f10.0s

Measure

’ CH A Off Time

| Setup Amplitude

Sampling
CHB On iy |

Scale

123.75 pS
7.88 ps
44.33 pS

33926 Marker
=

Histogram Test (Time)

Offset
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1 Measurement ltems

Measurement Items a0 Optilt\:ﬂjsgsggrum
BERTWave Analyzer
Data Rate Tolerance O
Center Wavelength O
Side Mode Suppression Ratio O
TX
Average Optical Output Power (min./Max.) O O
Extinction Ratio O
Mask Test O
Rx Input Sensitivity (10?) O (Note)
(Note) Programmable optical attenuator is needed.
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d MP2101A BERTWave PE

MP2101A w/ 011

Option-050/051

XFP or SFP+

MP2101A w/ 012

Option-050/051

XFP or SFP+
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SlocK Dlaaram

d MP2102A BERTWave SS
MP2102A w/ 021 MP2102A w/ 023

0

[
|

Scope A [«

| Scope A =<

Option-056/057
Filter
Ss O/E Monitor Out

F—— ~
)

( ]

1 CR { o

t CRU | CRU Input | CRU ——— 4" CRU Input
]

[ p——

r
| |

Scope B [«

Ep—

L p——
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Interface MP2100A MP2101A MP2102A
BERTWave BERTWave PE BERTWave SS
Option- | Option- | Option- | Option- | Option- | Option-
001 003 011 012 021 023

2 Output (Electrical Datal, xDatal) | ® [ ° [

2 Input (Electrical Datal/Scopel, ° °

Electrical xDatal/Scopel)

2 Input (Electrical Datal/Scopel, °

Electrical Data2/Scope?2)

2 Input (Electrical Datal, xDatal) ° o

2 Input (Electrical Scopel, Scope?2) o

2 Input (Electrical Scopel, Optical

()

Scope?2)

Addition Interface

2 Output (Electrical Datal, xDatal) [ ®(Note1) [ @ (Note1) L (No_te L):
Option-005 Selected

2 Input (Electrical Datal, xDatal) ® (Note1) | @ (Note 1) ° (Note 2):

XFP Slot ®(Note2) | @ (Note2) | @ (Note2) | @ (Note 2) Option-050 Selected
(Note 3):

SFP+Slot @ (Note 3) @ (Note 3) @ (Note 3) @ (Note 3) Option-051 Selected

Discover What's Possible™ Slide 46 /I n ri tsu

MP2100A-E-L-1



Interface MP2100A MP2101A MP2102A
BERTWave BERTWave PE BERTWave SS
Option- Option- Option- Option- Option- Option-
001 003 011 012 021 023

Crosstalk tests ® (Note 1) ® (Note 1) °

Optical Module Simultaneous TRx

measurement (XFP) ® (Note 1, 4)

1ch BER measurement P PY °® °®

2ch BER measurement o (Note 1) | ®(Note 1) °

Electrical integrity of signals tests

- Time and Amplitude Tests

° ° ° °
- Histogram Tests
- Eye MaskMask Margin Tests
Optical integrity of signals tests
- Time and Amplitude Tests (NOFe 1):

° ° Option-005 Selected
- Histogram Tests (Note 4):

Option-050 or
Option-051 Selected
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Specifications are subject to change without notice.

e United States

Anritsu Company

1155 East Collins Blvd., Suite 100, Richardson,
TX 75081, U.S.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
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Anritsu Eletronica Ltda.

Praca Amadeu Amaral, 27 - 1 Andar

01327-010 - Bela Vista - Sao Paulo - SP - Brazil
Phone: +55-11-3283-2511

Fax: +55-11-3288-6940
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Anritsu Company, S.A. de C.V.

Av. Ejército Nacional No. 579 Piso 9, Col. Granada
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Phone: +52-55-1101-2370

Fax: +52-55-5254-3147
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Anritsu EMEA Ltd.
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Fax: +44-1582-731303
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Anritsu S.A.
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91140 VILLEBON SUR YVETTE, France
Phone: +33-1-60-92-15-50

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

e Germany

Anritsu GmbH

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

Phone: +49-89-442308-0

Fax: +49-89-442308-55

o Italy

Anritsu S.r.l.

Via Elio Vittorini 129, 00144 Roma, ltaly
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

e Finland

Anritsu AB

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

Fax: +358-20-741-8111

o Denmark

Anritsu A/S (Service Assurance)
Anritsu AB (Test & Measurement)
Kay Fiskers Plads 9, 2300 Copenhagen S, Denmark
Phone: +45-7211-2200

Fax: +45-7211-2210

o Russia

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

Russia, 125009, Moscow

Phone: +7-495-363-1694

Fax: +7-495-935-8962

o 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

e 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

e Singapore

Anritsu Pte. Ltd.

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

Phone: +65-6282-2400

Fax: +65-6282-2533

e 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

e 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

e Japan

Anritsu Corporation

8-5, Tamura-cho, Atsugi-shi, Kanagawa, 243-0016 Japan
Phone: +81-46-296-1221

Fax: +81-46-296-1238

e Korea

Anritsu Corporation, Ltd.

502, 5FL H-Square N B/D, 681
Sampyeong-dong, Bundang-gu, Seongnam-si,
Gyeonggi-do, 463-400 Korea

Phone: +82-31-696-7750

Fax: +82-31-696-7751

e 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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