
How to adjust the luminous power of an
optical module

Article Overview

The luminous power of an optical module can be adjusted by controlling the current or voltage supplied to the

LED or laser diode, often using an internal automatic power control (APC) circuit or external driver

adjustments.

Key Methods to Adjust Luminous Power

1. Using Automatic Power Control (APC) Circuits Most optical modules include an APC circuit that

maintains stable optical output by automatically adjusting the drive current to the LED or laser diode. This

ensures consistent luminous power despite temperature changes or aging of the light source. APC circuits are

particularly useful for maintaining the average transmitted optical power and the extinction ratio in data

transmission applications, which are critical for signal integrity and performance (as described in Huawei

documentation) . 2. Adjusting Drive Current or Voltage The luminous power of LEDs and laser diodes is

directly proportional to the current supplied. Increasing the current increases optical output, while decreasing

it reduces brightness. In high-speed optical modules, this can be achieved via:

o Driver electronics: Constant-current drivers are preferred for stable operation, while some modules allow

dynamic voltage scaling (DVS) to adjust the supply voltage to the laser diode or DSP, indirectly controlling

optical power .

o Digital-to-analog converters (DACs): Feeding a DAC output into the feedback pin of a DC/DC converter

can fine-tune the voltage supplied to the light source, allowing precise luminous power adjustments . 3.

Thermal Management Considerations Temperature affects luminous efficacy and stability. Effective thermal

management, such as heat sinks, thermal interface materials, or active cooling, ensures that adjustments to

current or voltage do not lead to overheating, which can reduce optical output or damage the module . 4.

Modulation and Signal Patterns The optical power also depends on the data signal being transmitted. The

proportion of "1s" in the signal affects the average optical power. For pseudo-random sequences, the average

power is measured over time, and APC circuits compensate for variations to maintain consistent output . 5.

External Control Interfaces Many modern optical modules provide I2C or similar digital interfaces to adjust

operating parameters, including optical power, in real time. This allows system designers to dynamically

optimize luminous power based on signal quality, temperature, or distance requirements .

Practical Tips

o Always operate within the manufacturer-specified current and voltage limits to avoid damaging the LED or

laser diode.

o Use APC or driver adjustments for fine-tuning, rather than manual voltage changes.

o Monitor temperature and optical output during adjustments to ensure stability and longevity.
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o For high-speed communication modules, consider the extinction ratio and average optical power to maintain

signal integrity. By combining APC, driver electronics, thermal management, and digital control, you can

effectively adjust and optimize the luminous power of an optical module for your specific application.

If an optical module is installed in a running device, you can run the display interface transceiver command to

view parameters of the

In conclusion, the best optical module input power level in terms of dBm can vary depending on the module

type and its specific

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

of

Hi, I can see from the spec of an SFP module it has a range of output power. How do i

In modern optical communication systems, optical modules serve as the core photoelectric conversion

components

On an optical network, a sender needs to convert electrical signals into optical signals before sending them to a

receiver, and the

Optical modulation is accomplished by varying the optical susceptibility of the modulator material.

An optical module serves as the backbone of modern fiber-optic communication. Its appearance often

resembles a

Analog Devices'' optical power solutions, including thermoelectric cooler (TEC) controllers, load switches,

POL, regulators, and power

An optical module converts electrical signals to light for fast, reliable data transfer in networks, essential for

cloud

There are many high-speed optical modules which convert multiple electrical signals into one optical signal.

The DSP,

This article sorts out common causes and corresponding solutions for abnormal transmit and receive optical

power,
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If an application does not require the maximum brightness for which an optical module is designed, the system

electronics can be

ABSTRACT The objective of this application note is to help product developers better understand optical

module specifications and

An optical modulator is a device which is used to modulate a beam of light. The beam may be carried over

free space, or propagated

The optical module works at the physical layer of the OSI model and is an important part of optical fiber
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