
External Modulation Optical Transmitter

Article Overview

An externally modulated optical transmitter (EMT) converts electrical signals into optical signals using an

external modulator, offering high linearity, low noise, and long-distance transmission capabilities.

Overview

Externally modulated optical transmitters are key components in fiber-optic communication systems,

particularly for CATV, FTTx, DWDM, and long-distance analog or digital signal transmission . Unlike

directly modulated lasers, EMTs use a continuous-wave (CW) laser as the light source and modulate the

optical signal externally using devices such as LiNbO3 modulators, which improves linearity and reduces

distortion .

Key Features

o Wavelength: Typically 1550 nm, suitable for long-distance fiber transmission due to low fiber attenuation .

o Laser Source: Narrow linewidth, low-noise DFB lasers provide stable optical output .

o External Modulator: High-linearity modulators (e.g., LiNbO3) ensure minimal signal distortion and

high-quality transmission .

o SBS Suppression: Advanced Stimulated Brillouin Scattering (SBS) suppression circuits allow adjustable

thresholds (13-21 dBm) to prevent nonlinear effects in long fiber links .

o Predistortion Circuits: Improve CTB (Composite Triple Beat) and CSO (Composite Second Order)

performance for high CNR (Carrier-to-Noise Ratio) values .

o Network Management: Many EMTs support SNMP and web-based remote management, including

automatic gain control (AGC), temperature control, and laser monitoring .

Applications

o CATV Networks: High-quality analog and digital video signal transmission over medium to long distances .

o FTTx and RFoG: Fiber-to-the-home and RF-over-glass architectures requiring high linearity and low

distortion .

o DWDM/CWDM Systems: Dense and coarse wavelength-division multiplexing for network expansion .

o Optical Sensing and Security Monitoring: EMTs can be used in fiber-optic sensing systems due to their

stable optical output .

Advantages

o High Linearity: Reduces distortion in analog signals, critical for CATV and SAT-IF transport .

o Long-Distance Transmission: External modulation allows higher optical power and lower nonlinear effects,
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extending link distances beyond what direct modulation can achieve .

o Flexibility: Field-adjustable SBS control and predistortion circuits allow optimization for different network

conditions without replacing hardware .

o Reliability: Intelligent temperature control, automatic monitoring, and remote management enhance

operational stability . Externally modulated optical transmitters are therefore essential for modern

high-performance optical networks, providing efficient, low-noise, and scalable solutions for both analog and

digital signal distribution.

PT-1550E-E Series External modulation optical transmitter is an economical type of high-performance

1550nm external modulation

These optical transmitters are well suited to phase-shift keying binary modulation formats including BPSK

and DPSK. Figure 1.1 This

External modulation technology is more adaptable and efficient than direct modulation technology, making

1550nm external modulation transmitter is catv optical transmitter used in the 50~100KM transmission of

television signal, digital TV
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In an optical transmitter, encoding electrical signals into optical domains can be accomplished either by

directly modulating the

Lesson 1: Transmitter -- External Modulated Laser - This lesson describes how to create a transmitter using an

Direct and External Modulation Optical modulation techniques which modulate parameters of lightwaves are

cate-gorized into direct

Optical modulation can be categorized as direct modulation or external modulation. Direct modulation is

Advancements in photonics across telecommunications, sensing, and data processing have elevated optical

LiNBo3 external modulators perform signal modulation to ensure improved optical power into the fiber and

increase transmission

External modulation modulates continuous lightwaves by using external modulators. Various physical

phenomena can
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The Optical Transmitter Coherent detection and digital signal processing (DSP) are now essential building

blocks of modern optical

Understand direct and external modulation, key techniques in optical communication. Learn about their pros,

cons, and applications.

We attempt to study external modulation characteristics in 1550 nm microwave over fiber links which

overcome the

An optical transmitter is defined as a device that generates an optical modulated signal using a laser, either

through direct
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