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[57] ABSTRACT 
A laser diode power supply that uses a proportional 

control_ler that drives'a series pass transistor to regulate 
laser diode current and the intensity of the laser diode 
output. The purpose of the controller is to maintain 
constant laser output power when its unregulated out 
put power would otherwise gradually decrease with 
age. The laser diode includes a detector that samples 
light emitted from the laser diode. The output of the 
detector is ampli?ed and compared to a reference volt 
age in an integrator. The output of the integrator con 
trols a series pass transistor that varies to power to the 
laser diode to provide a constant laser diode power 
output. The controller also includes power limiting and 
transient voltage protection circuits. 

3 Claims, 2 Drawing Figures 

A statutory invention registration is not a patent. It has 
the defensive attributes of a patent but does not have the 
enforceable attributes of a patent. No article ‘or advertise 
ment or the like may use the term patent, or any term 
suggestive of a patent, when referring to a statutory in 
vention registration. For more speci?c information on the 
rights associated with a statutory invention registration 
see 35 U.S.C. 157. 
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LASER DIODE POWER CONTROLLER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to an electrical control circuit 

and more particularly to a laser diode power supply 
current control circuit. 

2. Description of the Prior Art 
Many different types of current control circuits have 

been developed for use with electronic equipment. 
However, the unique problems associated with certain 
laser diode technology has not been solved with prior 
circuitry. One of these problems has been that the 
power output of a laser diode decreases as it ages and it 
is desirable to maintain a constant power level over its 
entire life cycle. It is also important that the control 
circuit have the ability to inhibit laser output by an 
external control level and be free of transient voltages 
which might damage the laser diode during turn on and 
off. The present invention overcomes these dif?culties 
by employing a proportional controller which drives a 
series pass transistor to regulate laser diode current and 
thus the intensity of the laser diode output. .A silicon 
detector located near the laser provides a current out 
put proportional to laser power for feedback purposes. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 
laser diode power supply controller for maintaining a 
constant laser output power level by varying the laser 
drive current as the laser ages. 
Another object of the present invention is to control 

the current to a laser diode to maintain a constant cur 
rent output and be free of transient voltages which 
might damage the laser diode during turn on and off. 

Still another object of the present invention is to 
maintain a constant laser diode power output using a 
proportional controller which drives a series pass tran 
sistor to regulate laser diode current and the intensity of 
the laser diode output. 
These and other objectives are accomplished by a 

laser diode power supply that uses a proportional con 
troller that drives a series pass transistor to regulate 
laser diode current and the intensity of the laser diode 
output. The purpose of the controller is to maintain 
constant laser output power when its unregulated out 
put power would otherwise gradually decrease with 
age. The laser diode includes a detector that samples 
light emitted from the laser diode. The output of the 
detector is ampli?ed and compared to a reference volt 
age in an integrator. The output of the integrator con 
trols a series pass transistor that varies to power to the 
laser diode to provide a constant laser diode power 
output. The controller also includes power limiting and 
transient voltage protection circuits. 
Other advantages and features will become apparent 

from the following description of the preferred embodi 
ment when considered in conjunction with the accom~ 
panying drawings wherein: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a pictorial drawing of the laser diode assem 
bly which uses the laser diode power supply controller 
of the present invention; and 
FIG. 2 is a schematic diagram of the laser diode 

power supply controller of the present invention. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In FIG. 1 is shown a pictorial view of the solid-state 
laser diode assembly 11 which uses the laser diode 
power supply controller of the present invention. The 
laser diode assembly of FIG. 1 includes base 13, laser 
diode 15, photodetector 17, temperature sensor 19, cali 
bration resistor 21 wire bond connection pads 23 and 
connecting wires 25. 

In FIG. 2 is shown the laser diode power supply 
controller 29 of the present invention. Controller 29 
includes transimpedance ampli?er 31, integrator 33, 
series pass transistor 35, power source 36, regulator 37, 
current sense ampli?er 39, reference voltage device 41 
and transient voltage protection circuit 43. 
The outputs of laser diode 15 and photodetector 16 

are connected to controller 29 as illustrated. The refer 
ence voltage for integrator 33 is externally established 
by variable resistor 45. Circuit grounding and electrical 
parameters for this embodiment are as illustrated in 
FIG. 2. An external laser enable signal is applied to one 
of the inputs to regulator 37. 
The system requirements of the illustrated embodi 

ment are to provide a control circuit 29 that is capable 
of driving a l0 milliwatt laser diode which maintains a . 
constant laser output power level by varying the laser’ 
drive current as the laser ages. A silicon detector lo 
cated near the laser provides a current output propor 
tional to laser power for feedback control purposes. 
The controller has the ability to inhibit laser output by 
an external control level. The laser diode power supply 
employs a proportional controller which drives a series 
pass transistor to regulate laser diode current and thus 
the intensity of the laser diode output. Since the output 
power of a laser diode gradually decreases with age, it 
is necessary to provide a compensatidn circuit that will 
maintain constant laser output power over time. 
The laser diode hybrid 15 contains a small silicon 

detector 16 mounted directly behind the laser diode 
chip which samples a small amount of light emitted 
from the back facet of the laser. The output current of 
silicon detector 16 is typically around 50 micro-amps 
for a 10 milliwatt laser. This current is converted to a 
voltage output by transimpedance ampli?er 31. Integra 
tor 33 compares the power sense output voltage of 
ampli?er 31 to a preset reference level, as determined 
by variable resistor 45 and reference voltage device 41, 
which sets the desired laser output level of 10 milliwatts, 
for example. Any change in detected light adjusts the 
laser drive current in the proper direction to maintain a 
constant output power level. 

Regulator 37 in this embodiment is an integrated 
circuit controlled by an external voltage level. An ex 
ternal input (laser enable) from temperature controller 
19 prevents the regulator from turning on unless the 
laser temperature is within 5 degrees of set point. In 
addition, the regulator employs a slow turn on and off 
circuit to prevent the possibility of voltage transients 
occurring during power-up and shut down. Current 
sense ampli?er 39 samples the laser drive current and 
provides a current limit control to regulator 37 which 
prevents damage to the laser diode. 

Obviously many modi?cations and variations of the 
present invention are possible in the light of the above 
teachings. It is therefore to be understood that with the 
scope of the appended claims the invention may be 
practiced otherwise than as speci?cally described. 
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What is claimed is: power from said laser diode and said integrator 
l. A power supply controller for a laser diode inclild- provides an output signal to said series pass transis 

ing: tor to adjust the power applied to the power input 
(a) a detector for receiving light emitted from the of said laser diode to maintain constant laser output 
back facet of the laser diode; 5 power_ 

(b) an ampli?er, an integrator, a reference voltage 2_ The controller of claim 1 including: 
generator, a power source and a series pass transis- (a) a regulator operably connected between said 
tor; power source and said series pass transistor, said 

(0) the output of said detector being applied to the 
input of said ampli?er, the output of said ampli?er 10 
being applied to a ?rst input of said integrator, the 
output of said reference voltage generator being 
applied to a second input of said integrator, the 
output of said integrator being applied to the base 
of said series pass transistor, the output of said 15 
power source being passed through said series pass 

regulator being responsive to a laser enable signal 
and providing a slow increase of tum-on power 
and a slow decrease of turn-off power in response 
to said enable signal. 

3. The controller of claim 2 including: 
(a) a current sensing device operably connected be 
tween said series pass transistor and said laser diode 

transistor to the power input of said laser diode; and having its Output Connected to an input of said 
whereby regulator to limit the maximum power applied to 

(d) the voltage output of said reference voltage gen- said laser. 
erator is selected to establish a preselected output 20 * * * * * 
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