
Optical module IAPD value

Article Overview

The IAPD value represents the avalanche photodiode current in an optical module, which is directly related to

the APD gain and the received optical power.

Understanding IAPD in Optical Modules

In optical modules, the avalanche photodiode (APD) is used in the receiver (ROSA) to detect weak optical

signals with high sensitivity. The IAPD is the current flowing through the APD when it is biased near its

breakdown voltage (VBR). This current is proportional to the received optical power and the APD gain (M),

which is controlled by the applied bias voltage (VAPD) and temperature . The APD gain M is typically

expressed as: M ? ?(VBR / (VBR - VAPD)) or, when considering the photocurrent: M ? ?(VBR / (VBR -

(VBIAS - IAPD x R1))) where R1 is the series resistor in the current-monitor circuit. This shows that IAPD

affects the effective APD voltage and thus the gain, and it is used in current-monitoring circuits to calculate

received signal strength (RSSI), .

Factors Affecting IAPD

o Optical Input Power: Higher optical power increases IAPD, which can reduce the APD gain if the bias

voltage is fixed, due to the voltage drop across series resistors .

o Bias Voltage (VAPD): The closer the APD is biased to its breakdown voltage, the higher the gain and the

larger the IAPD for a given optical input .

o Temperature: APD gain is temperature-dependent. Many optical modules include temperature-compensation

circuits or thermoelectric cooling to maintain a stable IAPD and gain over varying temperatures .

o APD Material and Structure: Silicon APDs for near-infrared or short-wavelength light have different

breakdown voltages and gain characteristics, affecting the IAPD range .

Typical Values

For high-speed optical modules (155 Mbps to 40 Gbps), the APD gain M is usually set between 3 and 10, and

the corresponding IAPD is monitored to ensure proper operation and to calculate RSSI . The exact IAPD value

depends on the module design, optical input, and biasing conditions.

Practical Use

IAPD is used in digital diagnostic monitoring (DDM) to provide real-time feedback on received optical power

and APD performance. By monitoring IAPD, the module can adjust bias voltage or alert the system to signal

degradation, ensuring reliable optical communication . In summary, IAPD is a key parameter in APD-based

optical modules, reflecting the photocurrent and gain, and is influenced by optical power, bias voltage,

temperature, and APD design. Proper monitoring and compensation of IAPD are essential for stable and
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high-sensitivity optical reception.

This document is a quick reference to some of the formulas and important information related to optical

technologies.

A practical guide to SFP Optical Module Specifications, covering data rates, optical budget, Tx/Rx power,

DDM/DOM, standards, and

Explore the working principles, structures, and performance metrics of optical modules, essential components

of

An optical module is a typically hot-pluggable optical transceiver used in high-bandwidth data

communications applications. Optical

APD modules are high-sensitivity photodetectors that integrate an APD (avalanche photodiode), a

temperature-compensation bias

Mesh is a beautiful rolodex and CRM for iPhone, Mac, Windows, and web, built automatically to help you

manage your personal and

Overloading of optical power, also known as saturated optical power, refers to the maximum allowable optical

power

Optical Modules Market size was valued at USD 3.5 billion in 2025 &amp; is estimated to reach USD 8.2

billion by 2034,

Optical modules are key components in fiber optic communication systems, responsible for electro-optical

conversion,

The performance indexes affecting the optical transceiver mainly include average transmitted optical power,

extinction ratio, optical

The global Optical Transceiver Market size in terms of revenue was estimated to be worth $13.6 billion in

2024 and is poised to reach

The optical module is a core component in optical fiber communication systems, and its performance

parameters

Optical Modules Market Outlook 2025-2034 The global optical modules market was valued at $14.8 billion in
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2025 and is projected to

It is typically measured as an rms value and caused by electronic (thermal) or optical noise in the system.

Random jitter will increase

By clicking download, will open to start the export process. The process may take but once it finishes a file

will be downloadable from

The Camera Module Market worth USD 43.03 billion in 2026 is growing at a CAGR of 4.22% to reach USD

52.91

Web: https://bssoda.pl

Page 3/3


