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Optical Module TDP Test

Overview

Learn how to test optical transceiver modules using power meters, BERT testers, and
DDM tools. Ensure compatibility, performance, and reliability in data center and
enterprise networks.

Key Takeaways

The TDP (Transmitter and Dispersion Penalty) test measures the additional optical
power required by a real transmitter to achieve the same bit error rate as an ideal
transmitter, historically used for NRZ optical modules.

Overview of TDPTD

P, or Transmitter and Dispersion Penalty, is a metric used to quantify the
performance of an optical transmitter by comparing it to an ideal reference
transmitter. It evaluates how impairments such as noise, inter-symbol interference
(ISl), and fiber dispersion affect the transmitter's ability to deliver a clean signal over
an optical link. The test essentially determines the extra optical power needed for the
real transmitter to achieve the same bit error rate (BER) as an ideal transmitter under
the same conditions.

Historical ContextTDP was widely used in NRZ (Non-Return-to-Zero, PAM2) systems,
particularly for 10G and 100G optical links.

Traditional NR

Z transmitters were evaluated using metrics like extinction ratio, optical modulation
amplitude (OMA), and eye-mask tests, but these did not directly correlate with BER.
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P provided a more direct measure of transmitter performance by incorporating the
effects of the optical channel and system impairments.

Measurement Methodology
The TD

P test involves: Connecting the transmitter under test to a reference optical-to-
electrical (O/E) converter and a BER tester (BERT). Comparing the transmitter's
performance to an ideal reference transmitter through an optical attenuator.
Measuring the additional optical power required for the real transmitter to achieve
the same BER as the reference.

This process is time-consuming and requires complex setups, including high-speed
BERTs and precise optical attenuators.

Limitations and Evolution
While TD

P was effective for NRZ systems, it became less practical for PAM4 modulation, which
uses four amplitude levels per symbol. PAM4 compresses the eye diagram, making
traditional eye-mask and TDP metrics insufficient. Modern high-speed optical modules
(e.g., 50G, 100G, 200G, 400G) now rely on TDECQ (Transmitter and Dispersion Eye
Closure Quaternary), which provides a more robust, repeatable measure of
transmitter quality by quantifying vertical eye closure across all three PAM4 eyes and
correlating directly with symbol error rate (SER) and BER.

Key TakeawaysTDP measures transmitter performance by quantifying the power
penalty due to dispersion and other impairments. Primarily used for NRZ systems, it
is less suitable for PAM4 due to compressed eye diagrams and multi-level signaling.

TDEC

Q has largely replaced TDP in modern optical modules, offering faster, more accurate,
and repeatable measurements for high-speed links.

Understanding TD

P is still valuable for legacy systems and for historical context in optical module
testing and standards compliance.
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Article Content
Understanding TDECQ: Transmitter & Dispersion Eye

Learn about TDECQ (Transmitter and Dispersion Eye Closure Quaternary).
Understand this critical metric for PAM4 transceivers and high

Understanding TDECQ: Key PAM4 Transmitter Quality Metric for

TDECQ stands for Transmitter and Dispersion Eye Closure Quaternary. It is a
standardized measurement — defined under the IEEE 802.3 standard family — used
to quantify the

How to Test Optical Transceiver Modules: Methods, Metrics & Best ...

Learn how to test optical transceiver modules using power meters, BERT testers, and
DDM tools. Ensure compatibility, performance, and reliability in data center and
enterprise networks.

Optical Transmitters and Receivers Compliance Test Methodology

This approach with addion of fiber potenally could measure TDP directly without the
need for reference receiver.

TDECQ: Understanding the Theory Behind the Key Metric for PAM4

“TDECQ (Transmitter Dispersion Eye Closure Quaterna-ry) Replaces Historic Eye-
mask and TDP Test for 400 Gb/s PAM4 Optical Transmitters,” King, Leyba,
LeCheminant, OFC 2017.

TDECQ Compliance Testing of High-Speed PAM4 Transmitters in

For NRZ, TDP is determined by directly measuring the bit error rate (BER) under test
conditions, which can be time consuming. For PAM4, however, transmitter dispersion
eye closure penalty quaternary

TDECQ: Understanding the Theory Behind the Key Metric for PAM4

The ratio of the two measured power levels, in decibels, is the “transmitter and
dispersion penalty” (TDP) of the transmitter under test (Fig. 2).

TDECQ measurements replace mask testing in PAM4 optical signals

TDECQ is the latest development for testing PAM4 devices and modules and is the
replacement for the traditional mask test because it uses a statistical-based
methodology that more

TDECQ Part Il Manufacturing Test Recommendations | Keysight

© 2026 METRA FIBER MARKET - All rights reserved



Page 4/5

An overview of the TDECQ test process and measurement setup is presented below
followed by detailed instructions for automating the measurement process. An
analysis of test time and computer

Understanding TDECQ: Transmitter & Dispersion Eye

Adoption of high data rate transceivers like 400G has led to changes in how optical
modules are tested. Standards bodies like IEEE have defined

Understanding High-Speed Transceiver Tests | 100G & 400G Optical ...

Understanding High-Speed Transceiver Tests in Fiber Networks Why Comprehensive
Testing Is Essential for Reliable 100G, 200G, 400G, and 800G Optical Networks As
network speeds

Understanding TDECQ: Key PAM4 Transmitter Quality Metric for Optical ...

Understand TDCEQ, the critical PAM4 transmitter quality metric for modern optical
modules. Learn how tdecq measures vertical eye closure and affects 50/100/400g
module

TDECQ: Understanding the Theory Behind the Key Metric for PAM4 Optical ...

TDECQ Supplants TDP as the Optimal PAM4 Transmitter Test sion and eye closure
quaternary (TDECQ) has been dev loped for AM a metric that'"s like the TDP test
described above. It"s in- 3.

TDECQ Compliance Testing of High-Speed PAM4 Transmitters in

In this paper, we describe TDECQ compliance testing of high-speed PAM4
transmitters in Synopsys OptoCompiler and OptSim . We have included a case study
with an O-band interconnect

Open Eye MSA

The Open Eye MSA is an industry group formed to define optical module
specifications that provide the optimum port bandwidth, power, latency and density
for next generation optical switches. The

Optical Transmitters and Receivers Compliance Test Methodology

TDP Test Setup for 40Gbase--LR4 g TDP is a comprehensive transmiZer test method
as shown below SR link uses 2 tap electrical filter LR link uses 10 km fiber for the
dispersion In case of 400G may

(PDF) TDEC metric in 50G-PON: analytical and ...

Abstract and Figures We analyze the metrology of transmitter and dispersion eye
closure (TDEC) as defined in a 50G passive optical network (50G-PON) for assessing
transmitter quality.
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TDECQ (transmitter dispersion eye closure quaternary) replaces

TDECQ (transmitter dispersion eye closure quaternary) replaces historic eye-mask
and TDP test for 400 Gb/s PAM4 optical transmitters Abstract: For PAM4 transmission
in 400 Gb/s Datacom networks,

Contact Us

Continue your research online:
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This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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