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O/E Calibration Module
MN4765B

Introduction

The MN4765B is a characterized, unamplified photodiode module. It is used as an optical receiver with the Anritsu
MS4640B Series VectorStar™ VNAs to perform highly accurate and stable optoelectronic measurements of both
modulators (E/O) and photoreceivers (O/E). Model MN4765B is the base calibration module part number only.
Customers are required to also order an option to configure the bandwidth and wavelength coverage. These options
consist of an InGaAs photodiode that converts modulated optical signals to electrical signals, and includes additional
circuitry for temperature and bias stability. Available configuration options are:

MN4765B-0070 (Option 70) Configured for 70 kHz to 70 GHz range, with 1550 nm wavelength coverage.
MN4765B-0071 (Option 71) Configured for 70 kHz to 70 GHz range, with 1310 nm wavelength coverage.
MN4765B-0072 (Option 72) Configured for 70 kHz to 70 GHz range, with 1310 and 1550 nm wavelength coverage.
MN4765B-0110 (Option 110) Configured for 70 kHz to 110 GHz range, with 1550 nm wavelength coverage.

Features

o Fast and accurate optoelectronic measurements: The MS4640B Series VectorStar series VNAs, when calibrated using the
MN4765B module, enable error-corrected Transfer Function, Group Delay, and Return Loss measurements of E/O and O/E
components and subsystems.

o National Institute of Standards and Technology derived characterization: Magnitude and phase characterization is
obtained using a primary standard characterized by NIST or other National Metrology Institutes and held in the Anritsu
Calibration Lab. The magnitude and phase data is provided on a USB drive with the module.

o Temperature Stable: The MN4765B is thermally stabilized to eliminate drift in photodiode performance over temperature.

e Internal Biasing: Accurate bias voltage to the photodiode is maintained internally. An external, multi-country, AC adapter is
included for easy operation.

e High Linearity: Linear operating range to +6 dBm for transfer function measurement uncertainties of:
< 0.45 dB at 50 GHz and < 0.7 dB at 70 GHz (Typical specifications for MN4765B-0070 and MN4765B-0072 at 1550nm)
< 0.35dB at 40 GHz and < 1 dB at 70 GHz (Typical specifications for MN4765B-0071 and MN4765B-0072 at 1310 nm)
< 0.5dB at 70 GHz and < 0.75 dB at 110 GHz (Typical specifications for MN4765B-0110)
e High Responsivity:
> 0.7 A/W for MN4765B-0070 (Typical specification)
> 0.45 A/W for MN4765B-0071 (Typical specification)
> 0.45 A/W for MN4765B-0072 at 1310 nm (Typical specification)
> 0.65 A/W for MN4765B-0072 at 1550 nm (Typical specification)
> 0.5 A/W for MN4765B-0110 (Typical specification)
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Specifications

OJ/E Calibration Module MN4765B

Typical Specifications?

MN4765B-0070
Frequency Range
Operating Wavelength Range
Characterized Wavelength
Linear Optical Input Power
Maximum Optical Input Power
Electrical Return Loss

Optical Return Loss
DC Responsivity
RF OUT Connector

70 kHz to 70 GHz

1480 nm to 1620 nm

1550 nm £ 20 nm

< 6 dBm

10 dBm

< -8 dB at < 50 GHz

< -5 dB from 50 GHz to 70 GHz
< -24 dB

> 0.7 A/W (1550 nm £ 20 nm)
V male (1.85 mm)

MN4765B-0071
Frequency Range
Operating Wavelength Range
Characterized Wavelength
Linear Optical Input Power
Maximum Optical Input Power
Electrical Return Loss

Optical Return Loss
DC Responsivity
RF OUT Connector

70 kHz to 70 GHz

1300 nm to 1330 nm

1319 nm £ 10 nm

< 6 dBm

10 dBm

< -8 dB at < 50 GHz

< -5 dB from 50 GHz to 70 GHz
< -24 dB

> 0.45 A/W (1319 nm £ 10 nm)
V male (1.85 mm)

MN4765B-0072
Frequency Range
Operating Wavelength Range
Characterized Wavelength
Linear Optical Input Power
Maximum Optical Input Power
Electrical Return Loss

Optical Return Loss
DC Responsivity
RF OUT Connector

70 kHz to 70 GHz

1300 nm to 1330 nm and 1530 to 1620 nm

1319 nm £ 10 nm and 1550 nm £ 20 nm

< 6 dBm

10 dBm

< -8 dB at < 50 GHz

< -5 dB from 50 GHz to 70 GHz

< -24 dB

> 0.45 A/W (1319 nm £ 10 nm) and (1550 nm + 20 nm)
V male (1.85 mm)

MN4765B-0110
Frequency Range
Operating Wavelength Range
Characterized Wavelength
Linear Optical Input Power
Maximum Optical Input Power
Electrical Return Loss

Optical Return Loss
DC Responsivity
RF OUT Connector

70 kHz to 110 GHz

1480 nm to 1620 nm

1550 nm £ 20 nm

< 6 dBm

10 dBm

< -6 dB at < 50 GHz

< -4 dB from 50 GHz to 110 GHz
< -24 dB

> 0.5 A/W (1550 nm £ 20 nm)
W male (1.0 mm)

General Specifications
Optical IN
AC Adapter
Power LED
Operate LED

Dimensions

FC/APC
100 V to 240 V (50 Hz to 60 Hz) input, +12 VDC output

On when the AC adapter is plugged in and the internal photodiode is properly biased
On when the module’s internal temperature has stabilized at an optimum temperature for accurate

calibrations and measurements
33Hx51Wx127Dmm (1.3 Hx 2.0 W x 5.0 D in)

Environmental Specifications

Calibrated temperature
Operating Temperature
Storage Temperature
Relative Humidity

EMC

Emissions

Immunity

230C+3°C
18 °C to 28 °C
-20°Cto 70 °C
5% to 95%

Conforms to the EMC Directive, 2004/108/EC per EN 61326-1:2013

EN55011, Class A, Group 1
EN61000-4-2/3/4/5/6/11

1. Typical specifications represent the measured performance of an average unit. They do not include guard-bands and are not covered by the product warranty.
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O/E Calibration Module MN4765B Specifications

MN4765B Measurement Setup and Module Frequency Response

Full frequency use of the Option 70/71/72 module requires a MS4647B 70 GHz network analyzer although lower
frequency VNAs can be used for their portion of the MN4765B-0070/-0071/-0072 frequency range. Full use of the
frequency range of the Option 110 module requires a ME7838x broadband system. Below is the general E/O or O/E
measurement setup and frequency response traces for the different options.
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MN4765B Frequency Response Measurement Setup (Refer to Application Note 11410-00798)
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Frequency Response - Option 70 (MN4765B-0070)
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Specifications O/E Calibration Module MN4765B

Module Frequency Response (Continued)

Chi TRstart 70kHz Stop 70 GH7| IFBW 70 Hz v Measuring State | EER

Frequency Response - Option 71 or Option 72 at 1310 nm (MN4765B-0071/0072)
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Frequency Response - Option 110 (MN4765B-0110)
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O/E Calibration Module MN4765B Specifications

Measurement Uncertainties for Option 70 (or Option 72 at 1550 nm)

Uncertainty curves apply for temperatures of 23 °C £ 3 °C (and measurements within 1 degree of calibration
temperature) and are based on a coverage factor of 2 for a 95 % confidence interval.
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Specifications O/E Calibration Module MN4765B

Measurement Uncertainties for Option 71 or Option 72 (at 1310 nm)

Uncertainty curves apply for temperatures of 23 °C £ 3 °C (and measurements within 1 degree of calibration
temperature) and are based on a coverage factor of 2 for a 95 % confidence interval. Magnitude uncertainty values
above 40 GHz and phase uncertainty values are based on a 1550-1310 nm transfer model.

E/O Magnitude Uncertainty; MN4765B-0071/0072, 1310 nm, 95% Confidence
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O/E Calibration Module MN4765B

Specifications

Measurement Uncertainties for Option 110 (at 1550 nm)

Uncertainty curves apply for temperatures of 23 °C + 3 °C (and measurements within 1 degree of calibration
temperature) and are based on a coverage factor of 2 for a 95 % confidence interval.
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VectorStar;

Find Drivers, Utilities, Software Updates, and other Helpful Tools at the VectorStar Users Site. Visit:
www.anritsu.com/en-us/Products-Solutions/Solution/Welcome-to-the-VectorStar-Users-Site-.aspx

Training at Anritsu

Anritsu has designed courses to help you stay up to date with technologies important to your job. For available training
courses, visit: www.anritsu.com/training
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o 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

e Brazil
Anritsu Electrdnica Ltda.

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

Fax: +55-11-3288-6940

e 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
United Kingdom
Phone: +44-1582-433280
Fax: +44-1582-731303
e 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
e Germany
Anritsu GmbH
Nemetschek Haus, Konrad-Zuse-Platz 1
81829 Miinchen, Germany
Phone: +49-89-442308-0
Fax: +49-89-442308-55

List Revision Date: 20150420

e Italy

Anritsu S.r.l.
Via Elio Vittorini 129
00144 Roma, Italy
Phone: +39-06-509-9711
Fax: +39-06-502-2425
e Sweden
Anritsu AB
Kistagdngen 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
e Denmark

Anritsu A/S
Kay Fiskers Plads 9
2300 Copenhagen S, Denmark
Phone: +45-7211-2200
Fax: +45-7211-2210

e 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

e 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, Suite 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.

27th Floor, Tower A

New Caohejing International Business Center
No. 391 Gui Ping Road Shanghai, Xu Hui Di District
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.

5FL, 235 Pangyoyeok-ro, 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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® Anritsu All trademarks are registered trademarks of their

5 respective companies. Data subject to change without notice.

For the most recent specifications, visit: www.anritsu.com.
Anritsu utilizes recycled paper and environmentally conscious inks
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