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Article Overview

Laser diode monitoring current is the photocurrent generated by an internal photodiode that measures the
laser's optical output, providing feedback to maintain stable power.

What is Monitoring Current?

In alaser diode, a monitoring photodiode is often integrated into the package to detect light emitted from the
rear facet of the semiconductor chip. The photocurrent produced by this photodiode is called the monitor
current and is directly proportional to the optical output of the laser diode . This current is used as a feedback
signal to control the forward drive current supplied to the laser, ensuring consistent optical power.

Why Not Just Monitor Drive Current?

While the electrical drive current determines the injection of carriersinto the laser junction, it does not reliably
indicate optical output due to the highly nonlinear voltage-current characteristics of laser diodes and their
sensitivity to temperature and aging . As the diode heats up or degrades over time, the same drive current can
produce different optical powers. Therefore, monitoring the photodiode current provides a more accurate and
stable measure of actual light output .

How It Works

The monitor current is typically fed into an automatic power control (APC) circuit, which adjusts the laser
diode's forward current to maintain a constant optical output . This closed-loop system compensates for:

0 Temperature variations that affect laser efficiency

o Long-term degradation of the laser diode

o Nonlinearities in the diode's I-V and I-L characteristics By using the monitor current as feedback, the APC
ensures that the laser output remains stable across a wide range of operating conditions .

Practical Considerations

0 Laser diodes often come in 3-pin packages, with one pin dedicated to the photodiode for monitoring
purposes .

o The monitor current is usually small (microampere range) and requires sensitive electronics to measure
accurately.

o Proper thermal management and adherence to maximum ratings are essential to prevent damage while using
APC systems . In summary, monitoring current isacritical parameter for precise control of laser diode output,
providing a reliable feedback mechanism that cannot be replaced by simply measuring the drive current. It
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ensures consistent optical power, protects the diode from overdriving, and compensates for environmental and
aging effects.

| want to drive this laser diode. 1"ve worked with laser dirvers before and | used LM317 for simple circuits.
Thistimel"d

Optical power-current characteristics of a laser diode obtained for a constant bias voltage of 3.5V and a 670
nm emission line. For

The laser diode current controller drives the laser diode and the in-built monitor photodiode independently.
Connect the laser diode

Front panel is (left to right): BNC -laser diode current monitor, potentiometer - course current adjust,
potentiometer -fine current

Using a shunt resistor to monitor the current pulse is an acceptable technique, provided the resistance is a
small fraction of the laser

Fundamentals of Laser Diode Control Laser Diode Characterization To assess the quality, performance, and
characteristics of laser

If it is desirable to maintain the factory-set emission level over time, then a control circuit is required to
monitor the emission, and

Pulse Parameters Testing a laser diode properly requires a current pulse of the right shape. It should reach full
current fairly quickly

These values are usualy listed in a laser diode"s specification sheet so that a user can determine important
operational parameters

Peak control (AVG= low): In order to calculate the right value of RMON, the value of IM (monitor current
with respect to optical output

Define monitor current: In alaser diode, the photocurrent produced by a photodiode that detects the emission
from the rear facet of

Laser diode testing is essentia to ensure high reliability and long lifetimes. It is performed during product
development, for process

Page 2/3



Laser diode monitoring current Im

-
-

-
‘:f:;- SOLAR :ro.

ot

V1 V2P type When LD is turned on, monitor current (Im) flows. Im is proportiona to the amount of light.
And Voltage become:

Professional laser current calculator for diode current analysis and optimization. Calculate threshold current,
slope efficiency,

Laser Diode Current Source: One key section of a laser diode driver is the Adjustable Current Source. It can
also be known as the

MD = monitor diode; LD = laser diode. Configurations must be taken into account when selecting a driver
circuit because each type
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