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Article Overview

A Laser Diode Delay Chip is a laser diode system integrated with optical or electronic delay mechanisms to

control timing, feedback, or chaotic dynamics for applications in photonics, secure communications, and

precise instrumentation.

Overview

A laser diode delay chip typically combines a laser diode with a mechanism to introduce a controlled delay in

the emitted light. This delay can be optical, using feedback loops or distributed reflectors, or electronic, using

digital delay generators. The delay is crucial in applications such as chaotic laser generation, time-delay

signature (TDS) suppression, and synchronized photonics experiments .

Types and Configurations

o Laser Diode Chips: These are semiconductor lasers available in FB (Fabry-Perot) or DFB (Distributed

Feedback) configurations, covering wavelengths from 500 nm to 1650 nm. They can be provided as metalized

bar chips or mounted on submounts, often with customizable reflection options .

o Chaotic Laser Chips with Delay Feedback: Integrated photonic chips can include a DFB laser section, phase

section, and distributed Bragg reflector (DBR). The DBR introduces wavelength detuning and distributed

feedback, which enhances chaotic bandwidth and suppresses TDS, producing broadband chaotic signals

suitable for secure communications or random number generation .

o Digital Delay Generators: These electronic modules provide precise timing control for laser pulses, with

resolutions down to 10 ps. They can synchronize lasers, cameras, or other optoelectronic instruments, and can

be triggered by external laser pulses or internal photodiodes .

Applications

o Secure Communications: Chaotic laser systems with controlled delay prevent eavesdroppers from exploiting

time-delay signatures .

o Random Number Generation (RNG): Suppressing TDS ensures high-quality randomness in optical RNG

systems .

o Lidar and Sensing: Chaotic lasers with delay feedback improve resolution and reduce predictable patterns in

lidar systems .

o Instrumentation Synchronization: Digital delay chips allow precise timing for high-speed cameras, pulse

pickers, and other photonics experiments .

Key Considerations

o Feedback Control: The delay can be adjusted via optical path length, phase section current, or electronic
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delay settings to optimize chaotic behavior or synchronization .

o Integration: Monolithic integration of laser diode, phase, and reflector sections reduces size and improves

stability compared to discrete setups .

o Customization: Wavelength, output configuration, and feedback type can be tailored to specific experimental

or industrial requirements . In summary, a Laser Diode Delay Chip is a versatile component that combines

laser emission with precise delay control, enabling advanced photonics applications such as chaotic signal

generation, secure optical communication, and high-speed instrumentation synchronization.

Use these laser diode chips to build transceivers and other communications components for O-band (13XX

nm) fiber optical

We present the first report of the synchronization regimes in both unidirectionally and bidirectionally coupled

multiple

Our semiconductor laser diodes come in a variety of packages, including standard &#216;5.6 mm and

&#216;9 mm TO-cans, butterfly, laser

Laser diode 101 covering some of the different laser diode types, their key characteristics and the main aspects

of their fabrication.

From high-power laser diodes to small, compact diodes, we offer solutions for different requirements. Laser

Vertical cavity surface-emitting lasers (VCSELs) are a monolithic kind of semiconductor lasers with beam

emission perpendicular to

In the LD Guide tab, we will walkthrough an overview of the major considerations and warnings involved

with handling and operating

We produce a comprehensive range of premium laser diode chips for diverse application scenarios, utilizing

state-of-the-art quantum

The ADP5202 is a single channel, laser diode driver with an integrated, N channel, metal-oxide semiconductor

field effect transistor

The occurrence of time delay signature and its characteristics such as temporal spread exhibit a definite

relation to the

Laser diodes with industry leading reliability for automotive LiDAR, high power laser diode bars and laser

diode chips for industrial
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Laser diodes (LD) are semiconductor devices that convert electrical energy into high-power optical energy.

These

There are very different kinds of LDs, operating in very different regimes of optical output power,

Single-emitter laser diodes are well suited for pumping fiber lasers for industrial and scientific applications. In

addition, we offer diode

The advantages of Laser Chips High Power Laser chips Superiority These groundbreaking VCSEL, HCSEL

and edge-emitting laser

A laser diode (LD) is defined as a forward-biased semiconductor diode that emits coherent light when an

electrical current stimulates
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