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Quality Guarantee for PAM4 Active
Optical Devices

Overview

Every 400G and 800G PAM4 transceiver ships with a single number called
TDECQ — Transmitter and Dispersion Eye Closure Quaternary. It's usually the
one line on the datasheet that decides whether a link runs clean for three
years or starts flapping on a warm afternoon. It is a standardized
measurement — defined under the IEEE 802. In practice, TDECQ expresses
how much additional optical. In data center optics, 4-level Pulse Amplitude
Modulation (PAM4) signaling is gradually overtaking Non-Return to Zero (NRZ)
signaling. By encoding two bits in each symbol, PAM4 signals use half the
bandwidth of the logic-emulating NRZ (non-return to zero) modulation scheme
to transmit at the same data rate. Figure 1-1 shows the typical waveform.
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Quality Guarantee for PAM4 Active Optical Devices

We can help you characterize PAM4 channel
effects to ensure the signal integrity of your 800G,
1.6T, and PCIe 6.0 devices.

TDECQ is a commonly accepted measure of PAM4
transmitter quality. Synopsys OptoCompiler and
OptSim provide extensive simulation and
compliance testing capabilities for high-speed
PAM4 …

In Section 4, we work through the key PAM4
optical and electrical compliance tests and
conclude in Section 5 with a summary of the test
equipment features and requirements that you
need to debug …

This proposal was accepted after thorough
discussion, technical analysis, and argumentation.
400GBASE-LR8/FR8 is the first standard that
applies PAM4 at the optical layer. Later, IEEE used
…

Should a high-quality transmitter expect to
approach a 0-dB TDECQ value? This could be true,
but the answer is complicated. The bandwidth of
the TDECQ oscilloscope channel is set to half of
the...
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There are three steps associated with the whole
process. Signal integrity analysis is done by
special elements, the analyzers. Analyzers allows
for post-processing of data stored in monitors. The
results …

Abstract—This article presents a 100-Gb/s four-
level pulse-amplitude modulation (PAM4) optical
transmitter system implemented in a 3-D-
integrated silicon photonics-CMOS platform.

Learn how TDECQ measures PAM4 transmitter
quality, IEEE limits from 50G to 800G, and what it
means for your optical link budget and
deployments.

The paper tests and simulates PAM4 signaling to
validate it. A thorough approach for testing PAM4
performance in lab and real-world conditions …

An oscilloscope can be considered in addition to,
or even in place of, a BERT. This is important
because oscilloscopes are already required for the
ER and OMA measurements, providing an
opportunity...

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 …
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Verify TDECQ along with OMA, launch power,
extinction ratio, receiver sensitivity, and link
budget when selecting optical transceivers.
Optimizing transmitter design and minimizing
penalties …

Verify TDECQ along with OMA, launch power,
extinction ratio, receiver sensitivity, and link
budget when selecting optical transceivers.
Optimizing …
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