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Introduction  

 High Speed and Easy Operation 
 One unit 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) 

 

 Compact and Lightweight 
 Compact 18-cm design, weight <7 kg 

 Small footprint saves benchtop space 
 

 Supports High Repeatability 
 Supports ideal Bessel filters 

 Supports high-repeatability in eye-pattern analysis 

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

What is BERTWave? 

MP2100A BERTWave 

EYE/Pulse Scope 

BERTS 

MP2101A BERTWave PE 

MP2102A BERTWave SS 

EYE/Pulse Scope 

 Three configurations support signal integrity evaluations.  
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Optical Communications Measurement Lineup 

Optical Spectrum Analyzer 

MS9740A 

Measurement solution:  

 Optical active device evaluation, WDM 

analysis, EDFA analysis  

Features:   
 Fast measurement: Sweep time 0.2 s/5 nm 
 Wide dynamic range: >58 dB 
 Wide meas. wavelength range: 600  to 1750 nm 
 Minimum wavelength resolution: 30 pm 

Signal Quality Analyzer 

MP1800A Series 

Measurement solution:  

 10/25/40/56 Gbit/s device tests  

Features: 
 Wideband BERT: 0.1 to 56 Gbit/s 
 High-quality waveform 
 Multichannel configuration 
 Signal integrity tests, such as Bathtub 

tests 

BERTWave 

MP2100A Series 
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) 

High  

Speed 

BERT 

OSA 

Sampling Scope 

with 10G BERT 
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Anritsu High-speed Pulse and Microwave Products 

56 Gbit/s BERT 

High-performance PPG 

and analysis technology 

110 GHz VNA  

MP1026B EYE Pattern Analyzer  

Based on high-performance sampler 

used with VNA 

MP1800A Signal Quality Analyzer 

Ultra-fast BERT 

MP2100A 

Anritsu ultra-fast transmission and high-accuracy microwave measurement 

technologies support accurate and fast EYE Pattern analysis. 

 Components  

High-performance microwave technology 

http://www.anritsu.com/ja-JP/Products-Solutions/Products/MP1822A.aspx
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Features (1/13) ~ Cuts Measurement Times ~ 

 All-in-one BERTS and EYE-Pattern Analysis 

BER measurement and EYE-pattern analysis without switching 

connection supports efficient evaluation (Note) 

EYE-pattern Analysis BER Test 
(Note) With MP2100A 

BERTWave 
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Features (2/13) ~ Cuts Measurement Times ~ 

 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% 

 

 

 

 

 

 

 

 Gating time: 10 ms 
 ED BER results refreshed at 10-ms interval (conventional: 100 ms) 

 Cuts BER curve measurement time by 90% (Note) 

BERTWave 

(Note) Bit Rate: 10 Gbit/s, Detection Threshold: 1.0E-8 
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Features (3/13) ~ Cuts Measurement Times ~ 

 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 

Scope 
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 Operation Frequency 

 Supports key applications, such as 10 GbE and 5 G Infiniband 

Features (4/13) ~ Various Analysis Functions ~ 

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

BERTWave Features (5/13) ~ Various Analysis Functions ~ 

Supported bit rates and application examples (w/ Opt-090) 
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Features (6/13) ~ Various Analysis Functions ~ 

 Clock Recovery 

 ED Clock recovery function (standard function) 

 125 to 195.312 Gbit/s, 250 to 390.625 Mbit/s, 781.25 to 500 Mbit/s,  
1 to1.5625 Gbit/s, 2 to 3.125 Gbit/s, 4 to 6.25 Gbit/s, 8 to 12.5 Gbit/s 

 Data signal input without clock and BER analysis 

 4 to 6.25 Gbit/s, 8 to 12.5 Gbit/s 

 Supported as scope trigger 

 Eye/Pulse Scope Clock recovery function 

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

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

 Variable loop band 

Eye/Pulse Scope clock recovery loop bandwidth 

Bit rate Loop bandwidth 

8.5 to 12.5 GHz 1, 2, 4, 8 MHz 

0.1 to 2.7 GHz 2488.32 MHz 200 kHz 

622 MHz 50 kHz 

156 MHz 20 kHz 
Eye/Pulse Scope clock recovery setting screen 
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Features (7/13) ~ Versatile Analysis Measurements ~ 

 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. 

BERT 

ED1 ED2 
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Features (8/13) ~ Versatile Analysis Functions ~ Scope 

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 

 Pulse Pattern Measurements 
Pattern frequency trigger input  

not required 

Supports pattern frequency up 
to 1677216 bits 

 Fast Auto-Scale 
Auto-Scale setting within 3 s 

Auto-Scale 
Pulse Pattern 
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Features (9/13) ~ Various Analysis Functions ~ 

 Built-in Low Pass Filters 

 Max. six types of LPF for every measurement application 

 

 

 

 

 

 

 

 

 

 

 

 Supports Wide Wavelength Range 

 Supports wavelengths from 750 to 1650 nm 

LPF Applications 

156M 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) 

9.9 to 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) 

10.5 to 11.3G 10GFC (10.518G), 10GFC FEC (10.664G), OC-192/STM-64 FEC G.975 (10.664G) 

OTU-2 (10.709G), 10GbE FEC OTU1e (11.095G), 10GbE FEC OTU2e (11.316G) 

9.9 to 10.7G 8GFC (8.5Gbit/s), 10GbE WAN (9.95328Gbit/s), 10GbE LAN/PHY (10.3125Gbit/s), OC-192/STM-

64 (9.95328Gbit/s), Infiniband Optical x 4 (10Gbit/s), 10GFC (10.51875Gbit/s), G975 FEC 

(10.664228Gbit/s), OTU-2 (10.709225Gbit/s) 
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Features (10/13) ~ Versatile Analysis Functions ~ 

 Application Tests 
 EYE/Pulse Scope supports signal integrity analysis 

 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 (Note) 

 Mask Tests/Mask Margin Tests 
 Automatic Mask Margin Tests 

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

 window 

 

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

Scope 

(Note) Extinction ratio and average optical power measured using O/E converter 
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Features (11/13) ~ Various Analysis Functions ~ 

 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 

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

 Calibration using reference light source holds error to less than 0.05 

dB (typ.) 

 Max. Error :  0.05 dB 

 SD (one-tail) : 1.1% 

 99% Conf. Lim. :  0.05 dB 

 

 

 

Correction Value Input Display 

Features (12/13) ~ Ideal Extinction Ratio Measurements ~ Scope 
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 Same linearity as competing instruments, so extinction ratio can be 
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 Improved Operability 

Simple setting for PPG/ED 

12.1-inch wide display 

Touch-panel operation 

 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) 

 

BERTWave Features (13/13) ~ Low Cost and Eco-friendly Design ~ 
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Application Examples (1/3) ~ Model ~ 

 Optical Module Evaluations 

Measurement Solution 

 Simultaneous TRx Measurements 

 High-speed Remote Tests 

 High-speed Mask Test 

MP2100A 
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 Active Optical Cable Evaluation 

Application Examples (2/3)  

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 (Note) 

 Wide Operating Frequency Range 

 With PPG and eye-pattern analysis supports eye mask tests using 
various applications, such as 2G, 4G, 8GFC (Note) 

MP2101A/MP2100A 

(Note) With 

MP2100A 
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 Evaluation of Transmission Equipment Physical Layer 

Application Examples (3/3)  

 Clock Recovery  

 Supports rates of 8.5 to 12.5 GHz and 0.1 to 2.7 GHz to perform mask 
tests for most applications  

 Full Range of Mask Patterns 

 Ideal 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 (Note) cutting measurement times  

Measurement Solution 

MP2102A 

Note: Typical value when capturing 1 x 106  samples at bit rate of 10.3125 Gbit/s  with PRBS31 test pattern, back-to-back  
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MP2100A BERTWave 

Block Diagram 

MP2100A - 001 

PPG 1 

Scope A 

ED 1 

Scope B 

PPG 2 

ED 2 

Option-005 

Option-

050/051 
XFP or SFP+ 

CRU Option-055 

Data input 

Data input 

ED 1 

CRU 

PPG 1 

Scope B 

PPG 2 

ED 2 

MP2100A - 003 

Option-005 

Scope A 

O/E 

SW 

Filter Option 

Filter  

Bank 

Electrical 

Data input 

Optical 

Data input 

Option-

050/051 
XFP or SFP+ 

Option-055 

ED 1 

PPG 1 

Scope B 

PPG 2 

ED 2 

MP2100A – 007 

Option-005 

Scope A 

O/E 

Filter Option 

Filter  

Bank 

Electrical 

Data input 

Optical 

Data input 

Option-

050/051 
XFP or SFP+ 
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Typical Waveform 

Bit rate: 10.3125 Gbit/s, PRBS31, Amplitude: 0.5 Vp-p 

PPG to ED/Scope Looped back 

Bit rate: 10.3125 Gbit/s, PRBS31, Power: -6dBm 

An external optical transmitter 

Electrical Looped-back 

PPG Data out 

Scope CH_A Electrical Input 

Scope CH_B Optical Input 

Transmitter 

Filtered optical waveform 
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 Scope (MP2102A BERTWave SS)  

 Cut by 34% compared to conventional model 

(Filters, CDR + Optical/Electrical interface)  

 

 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 

 

 Scope + BERT (MP2100A BERTWave) 

 Cut by 41% compared to conventional model 

Cuts Capital Investment 
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Summary 

 All-in-one BER and Eye Pattern Measurements 

 

 High-speed Remote Tests 

 

 Simultaneous 2-channel BER Measurements 

 

 High-speed Mask Tests 

 

 Flexible Measurement (Three Configurations) 
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Appendix 
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Features ~ Ideal Extinction Ratio Measurements ~ 

 Supports Ideal Bessel Filter 

 Bessel filter characteristics greatly affect waveform, extinction ratio 

and mask margin 

 Developed Bessel filter closer to Anritsu unique ideal value 

 

Reference by IEEE 802.3 
Anritsu's Bessel Filter 

(Typical) frequency characteristics 

Scope 

BERTWave Waveform Waveform with Low- 
performance Bessel Filter 

Overshoot 

BERTWave supports measurements closer 

to ideal value. 

Edge into eye 

1 2 

Relative Frequency [GHｚ] 
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Features ~ Versatile Analysis Functions ~ 

 Supports Analysis of Electrical and Optical Signals 

Custom configuration 

 Interface: 

 Electrical, XFP/SFP+, optical receiver 

 Scope: 

 Dual electrical receiver or optical/single-end electrical receiver 

 

BERTWave 

ED/Scope  

Optical In 

XFP or SFP+ 

Slot 

PPG  

Data Out 
ED/Scope 

 Data In 

CH2 PPG  

Data Out 

CH2 ED 

Data In 
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Features ~ Versatile Analysis Functions ~ 

 Full Range of Sample Patterns 

Supports each PRBS pattern and User Data (1.3 Mbits) 

Create standard pattern library 

User-added User Data 

PRBS Setting Display Standard Pattern Selection Display 

BERT 
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 Tracking Function 

Supports easy BERT and 

EYE/Pulse Scope settings 

 Eliminates troublesome setting 

change for Tx and Rx signals 

Features ~ Cuts Measurement Times ~ 

Tracking 

BERTWave 
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Features ~ Various Analysis Functions ~ 

 Insertion/Omission Functions 

 Measures bit error changes 

 Insertion: 0  1 Conversion 

 Emission: 1  0 Conversion 

 Easy DUT threshold adjustment 
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Features ~ Various Analysis Functions ~ 

 Built-in Multiple Sampling Completion Condition 
 Select from time, number of samples, number of waveforms 

 Variable Pulse Waveform Average Processing Times 
 The averaging processing count can be set at waveform measurement in the 

Pulse mode. 

 Averaging suppresses waveform noise. 
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 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. 

 

Features ~ Various Analysis Functions ~ 
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Features ~ Various Analysis Functions ~ 

 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 
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Features ~ Various Analysis Functions ~ 

Waveform Position Adjustment 

Built-in skew function aligns phase between differential signal 

channels 

Measures differential signals accurately without delay 
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Features ~ Various Analysis Functions ~ 

 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） 

Mask Alignment Marker 

X1 X2 Y1 Y2 
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Features ~ Various Analysis Functions ~ 

Mask Area Change 

Change mask area for measurement 

Evaluate positions in open eye where mask margin maximum 

and minimum 

Mask Area Restriction On 

 (45, 0.1UI) 
Mask Area Restriction Off 
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Features ~ Various Analysis Functions ~ 

 Arbitrary Mask Creation 

 User-defined mask files 

 Quickly support new applications 
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Features ~ Versatile Analysis Functions ~ 

 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 (Note) 

 

 Ideal Bessel filter supports accurate  

extinction ratio measurements 

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

Time/Amplitude Tests 

Scope 
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Features ~ Various Analysis Functions ~ 

Measurement Area Change for Levels 1 and 0 

Changes measurement area for waveform levels 1 and 0 

offset 

width 



MP2100A-E-L-1 

Slide 42 

Features ~ Versatile Analysis Functions ~ 

 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 

Scope 

Histogram Test (Amplitude) Histogram Test (Time) 
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Measurement Items

Application Examples ~ Measurement Items ~ MP2100A 

Measurement Items 
MP2100A 

BERTWave 

MS9740A 

Optical Spectrum 

Analyzer 

Tx 

Data Rate Tolerance 

Center Wavelength 

Side Mode Suppression Ratio 

Average Optical Output Power (min./Max.)  

Extinction Ratio 

Mask Test 

Rx Input Sensitivity (10-12)  (Note) 

 (Note) Programmable optical attenuator is needed. 
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MP2101A BERTWave PE

Block Diagram 

PPG 1 

ED 1 

MP2101A w/ 011 

Option-050/051 

XFP or SFP+ 

PPG 1 

ED 1 

PPG 2 

ED 2 

MP2101A w/ 012 

Option-050/051 

XFP or SFP+ 
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MP2102A BERTWave SS

Block Diagram 

Scope A 

Scope B 

MP2102A w/ 021 

Scope B 

MP2102A w/ 023 

Scope A 

Option-056/057 

Filter  

Bank 
O/E 

CRU 

O/E Monitor Out 

CRU Input 
CRU CRU Input 
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Interface 

(Note 1):  

Option-005 Selected 

(Note 2):  

Option-050 Selected 

(Note 3):  

Option-051 Selected 

Interface MP2100A MP2101A MP2102A 

BERTWave BERTWave PE BERTWave SS 

Option- Option- Option- Option- Option- Option- 

001 003 011 012 021 023 

2 Output (Electrical Data1, xData1)     

2 Input (Electrical Data1/Scope1, 

Electrical xData1/Scope1) 
  

2 Input (Electrical Data1/Scope1, 

Electrical Data2/Scope2) 
 

2 Input (Electrical Data1, xData1)   

2 Input (Electrical Scope1, Scope2)  

2 Input (Electrical Scope1, Optical 

Scope2) 
 

Addition Interface 

2 Output (Electrical Data1, xData1) (Note 1)  (Note 1)  

2 Input (Electrical Data1, xData1) (Note 1)  (Note 1)  

XFP Slot (Note 2)  (Note 2) (Note 2) (Note 2)

SFP+Slot (Note 3)  (Note 3) (Note 3) (Note 3)
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Functions 

(Note 1):  

Option-005 Selected 

(Note 4):  

Option-050 or  

Option-051 Selected 

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     

2ch BER measurement (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 

- Histogram Tests 

- Eye MaskMask Margin Tests 
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Note 
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• 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

• 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

• Taiwan
Anritsu Company Inc.
7F, No. 316, Sec. 1, NeiHu Rd., Taipei 114, Taiwan
Phone: +886-2-8751-1816
Fax: +886-2-8751-1817

Specifications are subject to change without notice.
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