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What is the typical capacitance of the PN
junction in a laser diode

Article Overview
The PN junction capacitance in a laser diode typically ranges from a few picofarads to
tens of picofarads, depending on junction area, doping, and bias conditions.

Types of Capacitance

A laser diode's PN junction exhibits two main types of capacitance:

• Depletion (Barrier) Capacitance: Dominant under reverse bias or small forward bias,
this capacitance arises from the charge stored in the depletion region. It decreases as
reverse bias increases because the depletion width widens, reducing the ability to
store charge. Typical values for small laser diode junctions are in the 1–10 pF range,
but larger junctions can reach tens to hundreds of picofarads depending on the area
and doping concentration (ElectronicsLesson, Analog Wiki) .
• Diffusion Capacitance: Dominant under forward bias, this capacitance is due to the
storage of excess carriers in the junction. It is generally much larger than depletion
capacitance because it involves active carrier injection and recombination. In laser
diodes, which have short carrier lifetimes and small active regions, diffusion
capacitance can still be significant but is typically on the order of a few picofarads to
tens of picofarads (ECE Lecture 27, Physics and Radio Electronics) .

Voltage Dependence

The total junction capacitance is voltage-dependent:...
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Article Content

Feb 08, 2026

ECE 340 Lecture 27 : Junction Capacitance

Consider the heavily doped p-n junction shown to the left and then apply a reverse
bias to the junction. Reverse bias brings the

Jan 16, 2026

Capacitance-Voltage Characteristics

The capacitance of a pn junction depends on the width W of the depletion layer. If the
junction is heavily p-doped then it will be an

May 29, 2026

Capacitance in PN Junction

TRANSITION CAPACITANCE In REVERSE biased PN junction, the P type and N type
regions have low resistance. Hence, P type

Jan 10, 2026

Activity: The Voltage Dependent Capacitance of the PN Junction

The barrier capacitance is the dominant source of capacitance for reverse and small
positive-bias voltages less than the diode turn

Feb 25, 2026

Diode junction capacitance | Transition capacitance and diffusion ...

The p-n junction diode with narrow depletion width and large p-type and n-type
regions will store large amount of electric charge

May 21, 2026

2.2: The PN Junction

Ideally, the PN junction acts like an open circuit with an applied reverse-bias voltage.
This asymmetry in response to a supplied

Feb 05, 2026

The Anatomy of a Laser Diode: PN Junction Structure and Beam ...

In the medical field, they are used in precise surgical procedures and diagnostic
equipment. In everyday consumer

Aug 27, 2025
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Junction Capacitance of Diode : Types, Formulas, Solved Problems

Diode junction capacitance is the electrical capacitance created by the depletion
region at the p-n junction of a semiconductor diode.

Aug 15, 2025

Transition and Diffusion Capacitance

In fact in a forward-biased diode, both the diffusion capacitance C D and the
transition capacitance C T are present, but C D ≫ C T.

Jul 11, 2026

Activity: The voltage dependent capacitance of the PN junction

The dependence of the junction capacitance to the applied bias voltage called the
capacitance-voltage (CV) characteristic of the

Jun 01, 2026

Transition and Diffusion Capacitance

When a P-N junction is forward biased, a capacitance, which is much larger than the
transition capacitance, comes into play. This

Jul 23, 2026

Capacitance of semiconductor p-n junction space-charge layers: an ...

The modeling of capacitance of p-n junction space-charge layers in semiconductor
devices is discussed. First, previously developed

Aug 20, 2025

Chapter 5 P-N Junction Diode

5.1 The Simplest P-N Junction Diode To get the reader familiarize with 3D TCAD
simulation, we start with the simplest p-n junction

Nov 29, 2025

pn junction diode – Ansys Optics

The capacitance at the p-n junction (junction capacitance) makes the diode behave
like a capacitor. The equivalent circuit of the

Jun 19, 2026

Ingen bildrubrik

Equal amount of charge on each side, opposite charge Propagation of depletion
region caused by the doping Differentiation gives
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Feb 12, 2026

Junction Capacitance in Diode Explained

Why Junction Capacitance form in a Diode? When a PN Junction Diode is connected in
reverse bias, no current flows

Feb 11, 2026

Parameter Overview of Laser Diodes by Dr. Kamran S. Mobarhan

Typically, broad area laser diodes, with clearly defined areas, should be used in
performing these measurements. As is the case with

Mar 10, 2026

Diffusion capacitance and laser diodes

The well-known diffusion capacitance is critical in determining the modulation
response of p-n junctions and

Feb 20, 2026

Capacitance measurements of p-n junctions: depletion layer and ...

A set of capacitance measurements is proposed to identify the different contributions
to the junction capacitance (diffusion

Nov 27, 2025

Capacitance measurements of p-n junctions: depletion layer and ...

Article information Abstract A set of capacitance measurements is proposed to
identify the different contributions to the junction

Sep 09, 2025

PN and Metal–Semiconductor Junctions

A PN junction has rectifying current–voltage (I–V or IV) characteristics as shown in Fig.
4–2. As a device, it is called a rectifier or a

Feb 19, 2026

ECE 255, PN Junction and Diode

2 Biasing of the pn Junction First, it is worth describing the physical mechanism
qualitatively of a diode under di erent biasing

Nov 25, 2025

Modeling the diffusion and depletion capacitances of a silicon pn diode ...
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In both models, the depletion capacitance is assumed to be an ideal capacitor with a
value independent of frequency.

Jul 10, 2026

PN Junction Diode: Operation, Characteristics, and

Learn how PN junction diodes work, their forward and reverse bias characteristics,
and applications in

Jun 25, 2026

PN Junction Diode Component Data » Electronics Notes

Home » Component data » this section PN Junction Diode Component Data Data for
the more commonly used PN junction diodes

Aug 30, 2025

Laser Diodes – semiconductor, gain, index guiding, high power

Laser diodes are semiconductor lasers with a current-carrying p–n junction as the
gain medium. They are the most important type of

Jan 16, 2026

Effect of junction capacitance on the rise time of led''s and on the ...

The space-charge capacitance of the forward-biased junction has been found to play
a major role in (i) the apparent rise time of the

Nov 26, 2025

JUNCTION DEVICES AND LIGHT EMITTING DIODES

2. pn Junction Depletion Layer Capacitance It is apparent that the depletion region of
a pn junction has positive and negative
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Contact Us

For more information, pricing, or custom solutions, please contact us:

Website: https://khanimamboguesthouse.co.za
Email: sales@khanimamboguesthouse.co.za
Phone: +27 64 852 1973
Address: Unit 7, Greenway Business Park, 8 Innovation Drive, Centurion, 0157,
South Africa

This document is for informational purposes only. Specifications subject to
change without notice.
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