
How to test an optical-to-electrical
converter module

Article Overview

Testing an optical-to-electrical converter involves verifying its frequency response, signal integrity, and

optical-to-electrical conversion performance using calibrated instruments and standardized procedures.

Key Testing Objectives

When testing an O/E converter module, the main goals are to:

o Measure frequency response (bandwidth, flatness, phase linearity, group delay)

o Verify signal integrity (eye diagrams, jitter, bit error rate)

o Confirm optical power handling and conversion efficiency

o Ensure compliance with system requirements for single-mode or multimode fiber applications .

Equipment Required

o Vector Network Analyzer (VNA): For frequency response and S-parameter measurements 

o Optical power meter: To measure input optical power and verify conversion efficiency 

o High-speed oscilloscope: For real-time waveform capture and eye diagram analysis 

o Calibration modules: Such as MN4765B for traceable measurements across 850-1550 nm wavelengths 

o Optical fibers and connectors: Compatible with the module's wavelength and mode type .

Testing Procedures

1. Frequency Response Measurement

o Connect the optical input of the O/E module to a modulated optical source.

o Connect the electrical output to a VNA or oscilloscope.

o Perform S21 measurements to determine the magnitude and phase response.

o Use a calibration module to de-embed the effects of the test setup and move the reference plane to the

optical input of the photodiode .

2. Optical Power and Conversion Efficiency

o Measure the average optical power at the input using an optical power meter.

o Measure the corresponding electrical output voltage.

o Calculate the responsivity (V/W or A/W) to verify the module meets specifications .
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3. Signal Integrity and Eye Diagram Testing

o Input a high-speed PRBS (pseudo-random bit sequence) optical signal.

o Capture the electrical output on a high-speed oscilloscope.

o Analyze the eye diagram for signal clarity, jitter, and mask margins.

o Perform bit error rate testing (BERT) if applicable to ensure reliable data conversion .

4. Loopback and Functional Verification

o For modules integrated into transceivers, use a loopback test to verify full-duplex operation.

o Monitor digital diagnostic monitoring (DDM) values if supported, such as temperature, voltage, and optical

power .

Best Practices

o Ensure proper fiber alignment and connector cleanliness to avoid measurement errors.

o Use DC or AC coupling depending on the test requirements .

o Maintain traceable calibration for all measurement instruments to ensure accuracy.

o Document all test results and compare against manufacturer specifications for compliance. By following

these procedures, you can comprehensively evaluate an optical-to-electrical converter module's performance,

ensuring it meets bandwidth, signal integrity, and optical power requirements for your application .

The N7004A 33 GHz optical-to-electrical converter directly converts optical signals into electrical signals for

convenient analysis on a

The frequency response characterization of these electrical-to-optical (E/O, modulators sometimes integrated

with

Our high performing O2E allows you to successfully test high baudrate signals with up to 50GHz of

bandwidth. Choose from DC or

The frequency response characterization of these electrical-to-optical (E/O, modulators sometimes integrated

with lasers) and optical

W H I T E P A P E R This paper discusses industry trends in Integrated Photonics and how market

participants are adapting to test

The Anritsu MS464XX VectorStar(TM) and ShockLine(TM) VNAs have a number of measurement utilities
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to facilitate this kind of analysis

Learn how to test optical transceiver modules using power meters, BERT testers, and DDM tools. Ensure

These O/E converters are ideal solutions for characterizing or troubleshooting high-speed optical signals in the

system level testing.

This chapter will discuss some of the measurements of interest, setup considerations, possible measurement

performance, and

Hier sollte eine Beschreibung angezeigt werden, diese Seite l&#228;sst dies jedoch nicht zu.

Convenient 19" Rack Mount solution With the optical inputs in front and the electrical outputs in the back this

is an ideal configuration

3 Introducing the O2E - Optical to electrical convertor The O2E product is a compact high bandwidth

broadband optical to electrical

Our high performing O2E allows you to successfully test high baudrate signals with up to 50GHz of

bandwidth. Onboard storage of

Coherent Solutions o2e is a DC-coupled amplified Optical to Electrical converter that brings optical signal

measurement capability to

The N7005A from Keysight Technologies is an Optical to Electrical Converter that operates from 1250 to

1600 nm. It features a high

The 1 x 10 integrated optics coupler and the I 0-cell photovoltaic array were custom designed and -processed

for the optical-to
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