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Ultrahigh Symbol and Net-Bit Rate with IM/DD

Description

A widely employed communication scheme is the intensity-modulation and direct detection
(IM/DD), which is a low-complexity and low-cost solution. From the transmitter side, the
intensity of an optical signal is transmitted through an optical fiber link. On the receiver side,
the signal is detected by a photodiode (PD).
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On the transmitter side, an electrical drive
signal can be generated with offline DSP
and a digital-to-analog converter (DAC). The
signal is fed into a plasmonic MZM, which

has a purely capacitive

load. Therefore,

twice the peak-to-peak voltage output from
the DAC drops across the device. The
electrical signal can be amplified with a

driver

before the modulator input. The

optical signal comes from a laser source. For
balanced MZMs, a DC source delivers a bias
voltage to operate the modulator at its 3 dB
working point. At the DD receiver a PD is
connected to a digital storage oscilloscope
(DSO) to record the signal. Depending on
the receiver, the optical signal after the
MZM can first be amplified by an erbium-
doped fiber amplifier (EDFA) and filtered by
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an optical band-pass filter (OBF). The
recorded waveforms are then processed
again with offline DSP. With the high BW
plasmonic MZM (a), ultrahigh net bitrates
and symbol rates can be achieved. Back-to-
back 222 GBd OOK (b), 192 GBd PAM-2 (c),
152 GBd PAM-4 (d), and 140 GBd PAM-8 (e)
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