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"I High-Accuracy and High-Repeatability Receiver Tests for
Optical Modules

The growth of rich-content and triple play services over the Internet is driving intensive R&D and
manufacturing of devices and modules for FTTx and 10G services. Interoperability between 10GbE
transmission equipment and modules is an important issue and vendors are increasingly requesting support
for worst-case conformance tests at the Rx side.

The MU181620A, MU181640A, and MX180002A support stable, high-accuracy, IEEE-compliant
10GBASE-L and E Stressed Receiver Conformance Tests. In addition, the MU181620A Optical Receiver
that can be used as reference light source offers optical module vendors a low-cost, space-saving
configuration for production lines.

Features

* 10GBASE-L and E Stressed Receiver Conformance Tests

» Measurement using Excellent Repeatability Waveform (Automatic Calibration of OMA, Extinction Ratio, VECP)
* High Repeatability Power Penalty Measurement (+0.3 dB) (Typical value in the same calibrated environment)

* High Speed Setup using User-defined Calibration data

* Reference Light Source for Module Evaluation (Extinction Ratio Variable)

* Dual 1310/1550 nm Wavelength Optical Output (MU181620A)

» Wideband Optical Interface from 0.1 to 12.5 Gbit/s (MU181620A/MU181640A)

+ Wide Wavelength Receiver from 750 to 1650 nm (MU181640A) g s
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MU181620A Stressed Eye Transmitter




"I Application

Stressed Receiver Conformance Test
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e 10GBASE-L and E Stressed Receiver Conformance Tests

Fully IEEE802.3-2005-compliant 10GBASE-L and E Stressed Receiver Conformance Tests are supported for improving
interoperability between vendors’ transmission equipment and optical modules, and measured data reliability.

* Measurement using Excellent Repeatability Waveform (Automatic Calibration of OMA, Extinction

Ratio, VECP)

This supports waveform measurement with high stability and repeatability in any environment by performing easy, high-accuracy,
auto-calibration of OMA, Extinction Ratio, and VECP. As a result, there is no need to repeat measurements for different
environments, which raises efficiency.

* High Repeatability Power Penalty Measurement (0.3 dB) (Typical value in the same calibrated

environment)

Easy, high-accuracy, auto-calibration supports precise variation of OMA, Extinction Ratio, and VECP (SJ, Sl), offering a power
penalty measurement repeatability of +0.3 dB. (Typical value in the same calibrated environment)

* Dual 1310/1550 nm Wavelength Optical Output (MU181620A)

A MU181620A Stressed Eye Transmitter supports both 1310 and 1550 nm wavelengths, eliminating the need to change modules
for different wavelengths and raising work efficiency.

* High Speed Setup using User-defined Calibration data

When the calibration data of the evaluation by the same configuration can be used, it is no need to calibrate. The setup time can
be greatly reduced.




Optical Module Simultaneous Tx/Rx Measurement
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* Reference Light Source for Module Evaluation

The MU181620A Stressed Eye Transmitter offers high-stability, high-quality, optical output with low temperature dependence,

supporting use as a reference light source in addition to Stressed Receiver Conformance Tests. Consequently, because it has
the advantages of a multi-channel configuration, both the electrical and optical interfaces of optical modules can be evaluated
simultaneously, supporting crosstalk evaluation and shorter evaluation times.

* Dual 1310/1550 nm Wavelength Optical Output (MU181620A)

A MU181620A Stressed Eye Transmitter supports both 1310 and 1550 nm wavelengths, eliminating the need to change
modules for different wavelengths and raising work efficiency.

* Double Functionality

Equipment costs are cut because one unit can be used for both Stressed Receiver Conformance Tests and as a reference light
source for module evaluation.

* Simultaneous Tx/Rx E/O Evaluation
Both Rx sensitivity and module internal interference can be evaluated simultaneously, halving test times.



Jitter Tolerance/Sweep Measurement

Jitter Tolerance/Sweep Measurement (From Optical side to Electrical side) h
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Jitter Tolerance Measurement Screen Jitter Sweep Measurement Screen

e Supports Two Jitter Measurement Types

In addition to the Power Penalty test, the MX180002A Stressed Eye Measurement Control Software has a Jitter Tolerance function
for measuring the Jitter Tolerance margin, as well as a Jitter Sweep function just for Jitter Tolerance Go/No Go evaluation. Jitter
Tolerance measurements can be automated by selecting the test matching the application, which cuts measurement times.



" Specifications

Reference Light Source

ltems

Specifications

Wavelength

1310 nm

1550 nm

MU181620A-001 1310 nm Reference Tx
MU181620A-003 1310/1550 nm Reference Tx

MU181620A-002 1550 nm Reference Tx
MU181620A-003 1310/1550 nm Reference Tx

General Functions

Variable Extinction Ratio, Variable Optical Power, Jitter Injection,

High Quality Waveforms

Configurations

MP1800A (option-014)
MU181000A (option-001)
MU181020A (option-002, 030)
MU181040A (option-002, 030)
MU181620A (option-001 or 003)

MP1800A (option-014)
MU181000A (option-001)
MU181020A (option-002, 030)
MU181040A (option-002, 030)
MU181620A (option-002 or 003)

Operation Frequency

0.1 to 12.5 Gbit/s

Output Power (Average)

Min. —4.0 dBm, Max. +4.0 dBm
Non-modulation or input opened: Max. +7 dBm

Min. —2.0 dBm, Max. +4.0 dBm
Non-modulation or input opened: Max. +7 dBm

Output Power Stability *' +0.02 dB
Center Wavelength Min. 1290 nm, Max. 1330 nm ‘ Min. 1530 nm, Max. 1565 nm
Side Mode Suppression Ratio 230 dB

Extinction Ratio ** *3

5.0 to 10.0 dB / 0.1 dB steps

[ 6.01010.0 dB /0.1 dB steps

VECP *2 ** <0.5 dB (In the Center 20% Region of the Eye) (Extinction Ratio: 9.0 dB, Use a reference O/E specified by Anritsu)
Tr/Tf *2*5 <30 ps (20 to 80%)
Jitter *2 <0.2 Ulp-p, Compliant with IEEE802.3-2005

Eye Mask *> *5

Compliant with STM64/0C192 (9.95328 Gbit/s), IEEE802.3-2005 Clause 52 (10.3125 Gbit/s, mask margin 230%),

STM64/0C192 with FEC (10.709 Gbit/s)

Output Power Control

—20.0 to —4.0 dBm / 0.01 dB steps

‘ —20.0 to —2.0 dBm / 0.01 dB steps

Output Power Control Accuracy o

Typical £ 0.5 dB

Attenuation Variable Setting Range

0.0 to 16.0 dB/ 0.01 dB steps

‘ 0.0 to 18.0 dB/ 0.01 dB steps

Attenuation Variable Setting Range
Accuracy *

Typical £ 0.5 dB

Connector

FC Connector (PC type), MU181620A-037
SC Connector (PC type), MU181620A-040, user-replaceable

Stressed Eye

Items

Specifications

Wavelength

1310 nm

1550 nm

MU181620A-011 1310 nm Stressed Eye
MU181620A-013 1310/1550 nm Stressed Eye

MU181620A-012 1550 nm Stressed Eye
MU181620A-013 1310/1550 nm Stressed Eye

General Functions

Fully Compliant with IEEE802.3-2005 10GBASE-L, E Stressed R

eceiver Conformance Test

High Repeatability Power Penalty Measurement (+0.3 dB) (Typical value in the same calibrated environment)
Available as Reference Light Source (Refer the above specifications list, if the specification of reference light source is needed.)

Configurations

MP1800A (option-001, 002, 014)
MU181000A (option-001)

MU181020A (option-002, 030)
MU181040A (option-002, 020, 030)
MU181620A (option-011 or 013)
MX180002A

MG3642A

Sampling Oscilloscope (for calibration)

MP1800A (option-001, 002, 014)
MU181000A (option-001)

MU181020A (option-002, 030)
MU181040A (option-002, 020, 030)
MU181620A (option-012 or 013)
MX180002A

MG3642A

Sampling Oscilloscope (for calibration)

Operation Frequency

9.95328 Gbit/s or 10.3125 Gbit/s

Repeatability of Power Penalty
Measurement

+ 0.3 dB (Typical value in the same calibrated environment)

Output Power (Average)

Min. —4.0 dBm, Max. +4.0 dBm
Non-modulation or input opened: Max. +7 dBm

Min. —2.0 dBm, Max. +4.0 dBm
Non-modulation or input opened: Max. +7 dBm

Output Power Stability *' +0.02 dB

Optical Modulation Amplitude & >-5.2 dBm 2-1.7 dBm

Center Wavelength Min. 1290 nm, Max. 1330 nm Min. 1530 nm, Max. 1565 nm
Side Mode Suppression Ratio 230 dB

Extinction Ratio *2 *3

2.0t0 6.0 dB /0.1 dB steps

2.0t0 5.0dB /0.1 dB steps

VECP %2, %3, ¥4, %6

Min. 1.47 dB, Max. 2.2 dB

(In the Center 1% Region of the Eye, without noise input)
Min. 2.5 dB, Max. 4.5 dB

(In the Center 1% Region of the Eye, noise input: 2.0 Vp-p,
100 MHz)

Min. 1.8 dB, Max. 2.7 dB

(In the Center 1% Region of the Eye, without noise input)
Min. 3.0 dB, Max. 5.0 dB

(In the Center 1% Region of the Eye, noise input: 2.0 Vp-p,
100 MHz)

Jitter *2 3, %6

<0.25 Ulp-p, Compliant with IEEE802.3-2005

Eye Mask *2 *3 *6

Compliant with IEEE802.3-2005 Clause 52 (10.3125 Gbit/s)

Output Power Control

—20.0 to 4.0 dBm / 0.01 dB steps

—20.0 to —2.0 dBm / 0.01 dB steps

Output Power Control Accuracy **

Typical £ 0.5 dB

Attenuation Variable Setting Range

0.0 to 16.0 dB / 0.01 dB steps

0.0 to 18.0 dB / 0.01 dB steps

Attenuation Variable Setting Range
Accuracy **

Typical £ 0.5 dB

Connector

FC Connector (PC type), MU181620A-037
SC Connector (PC type), MU181620A-040, user-replaceable

«1: Stability level at one hour after a certain period of time after optical outputs

x2: Bit Rate 10.3125 Gbit/s
+3: Use a filter of Bit Rate of 75%

#4:20° to 30°C

«5: Extinction Ratio: 10 dB
+6: Extinction Ratio: 3.5 dB (1310 nm), Extinction Ratio: 3.0 dB (1550 nm)




" Equipment Compositions

Catedo Model number Obtions Stressed Eye Reference Light Source
2l Y s Calibration 1310 nm 1550 nm 1310/1550 nm 1310 nm 1550 nm 1310/1550 nm
-014 v v v v v v
MP1800A
800A 001, -002 v i v
v v v
MU 181 A
V1810004 54 J J 7 g *1 -
MU181020A | -002, -030 J V \ V \ v
-011*2 \
-012*2 i V
SQA , Refe.r the !'lght
UG R -013* configuration v
-001*2 N
-002*2 \
-003*2 N
MU181640A | -004 il A il A i Al
MU181040A | -001 or -002, -030 \ R v * *1 *
MX180002A V \ \
SG MG3642A N \ R \
Oscilloscope ** v “ “ “
psoO MP1026B

+1: Select if needed.

%2: MU181620A-001, 002, 003 are used as reference light source.
MU181620A-011, 012, 013 are used as stressed eye and reference light source

nritsu

+3: Recommended Sampling Oscilloscope

80C11

DSA8200

Digital Serial Analyzer
30 GHz Optical Sampling module

Manufactured by Tektronix

86100A/B/C
86106B-410
86107A

Infiniilum DCA-J Main Frame
28GHz Optical Channel
Timebase Reference Module

Manufactured by Agilent

Specifications are subject to change without notice.

Anritsu Corporation

5-1-1 Onna, Atsugi-shi, Kanagawa, 243-8555 Japan
Phone: +81-46-223-1111

Fax: +81-46-296-1264

* US.A.

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

® 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

® Brazil

Anritsu Eletrénica Ltda.
Praca Amadeu Amaral, 27 - 1 Andar
01327-010-Paraiso-Sdo Paulo-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

* UK.

Anritsu EMEA Ltd.

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

Fax: +44-1582-731303

® France

Anritsu S.A.

16/18 avenue du Québec-SILIC 720
91961 COURTABOEUF CEDEX, 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 Munchen, Germany

Phone: +49-89-442308-0

Fax: +49-89-442308-55

® |taly

Anritsu S.p.A.

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

Fax: +39-6-502-2425

® Sweden

Anritsu AB

Borgafjordsgatan 13, 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

Kirkebjerg Allé 90, DK-2605 Brondby, Denmark
Phone: +45-72112200

Fax: +45-72112210

® Spain
Anritsu EMEA Ltd.

Oficina de Representacion en Espana
Edificio Veganova

Avda de la Vega, n° 1 (edf 8, pl 1, of 8)

28108 ALCOBENDAS - Madrid, Spain

Phone: +34-914905761

Fax: +34-914905762

® 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

® 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

® Singapore

Anritsu Pte. Ltd.

60 Alexandra Terrace, #02-08, The Comtech (Lobby A)
Singapore 118502

Phone: +65-6282-2400

Fax: +65-6282-2533

® |ndia

Anritsu Pte. Ltd.

India Branch Office

3rd Floor, Shri Lakshminarayan Niwas, #2726,
HAL 3rd Stage, Bangalore - 560 038, India
Phone: +91-80-4058-1300

Fax: +91-80-4058-1301

® P.R. China (Hong Kong)

Anritsu Company Ltd.

Units 4 & 5, 28th Floor, Greenfield Tower, Concordia Plaza,
No. 1 Science Museum Road, Tsim Sha Tsui East,
Kowloon, Hong Kong

Phone: +852-2301-4980

Fax: +852-2301-3545

® P.R. China (Beijing)

Anritsu Company Ltd.

Beijing Representative Office

Room 2008, Beijing Fortune Building,

No. 5, Dong-San-Huan Bei Road,

Chao-Yang District, Beijing 100004, P.R. China
Phone: +86-10-6590-9230

Fax: +86-10-6590-9235

® Korea

Anritsu Corporation, Ltd.

8F Hyunjuk Building, 832-41, Yeoksam Dong,
Kangnam-ku, Seoul, 135-080, Korea

Phone: +82-2-553-6603

Fax: +82-2-553-6604

® 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
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