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Abstractr 
In this Work  used A single pulse laser diode (905nm , 8-10 watt/pulse ,200ns) as a transmission to send   data  
information to (IR)  receiver . system sutible to sent informatin in free space with range  down to 1km ,  (apprach 
range of air craft flying) the system guiding  air graft to touching down in the emergency cases In this work 
design of  Transmiter  , reseiver controllar .and study charactarization . 
Key word:- application of pulse laer diode, lasr diode system ,design of pulse laser diode . 
1- Introduction   
The field of civil and maritime engineering as well as 
for the military purpose [1]. By using a pulsed laser 
designator and the correspond optical receiver some 
parameter of the laser illuminated object can be 
determined , such as the distance to the object and its 
angle displacement. The principle of distance and 
angle displacements measurement is based  on the 
laser pulses emission , which illuminates the object , 
whose parameters are to be determined, and their 
reception with the corresponding optoelectronic 
receiver [2]. After the analog signal processing , the 
above mentioned parameters can be determined. By 
controlling the dynamic range of the receiver 
reflection optical radiation and using a well-designed 
analog signal processes, it is possible to reach the 
accuracy of several millimeter in measuring the 
distance of several hundreds of meters. To measure 
the angle displacement it is necessary to use, instead 
of a standard photodiode , the optical receiver. There 
are several types of such an optical receiver , but the 
quadrant photodiode and the lateral effect photodiode 
are the most common [3]. A pulsed laser is a system 
which will emit light in the form of optical pulses, 
rather than a continuous wave (CW). There are 
numerous methods to achieve laser pulsing, but the 
end result follows the same principles. A pulsed laser 
periodically emits pulses of energy in an ultra-short 
time duration. These periodic pulses, The duration, or 
pulse width for laser diodes can range from 10's of 
nanoseconds (10-9 seconds) to 10's of picoseconds 
(10-12 seconds).                                                                                     
2- Theoretical Part 
Incoherent source are suitable only for short-range 
communication systems (less than10Km). Laser 
diodes however, produce a near monochromatic 
(single wavelength) light this type of source is 
suitable for short- or long-range telephone [4] 
.Companies are heavily involved in laser research for 
this type. The first semiconductor lasers were 
constructed with simple homojunction technology 
(PN junctions), they were inefficient and lacked the 
power output of today devices. Early devices required 
large threshold current; they produced high internal 
heat generation and device life was very limited. 
General laser parameters were improved as a result of 
heterojunction technology. there is two type of 
heterojunction. 
2-1 Single Heterostructures 

The capabilities and operating requirements for a 
laser diode constructed of a single alloy doped to 
form n- and p-type regions. Such homostructures 
have inherent limitations which prevent high 
efficiencies in producing  optical power.  charge 
carriers diffuse within the  p n-junction active region 
due to Coulomb repulsion, reducing the carrier 
density which reduces the probability of radiative  
recombination and, the light produced in the active 
region tends to spread as it propagates through the 
device, causing a rapid expansion of the optical wave 
front beyond the active region where it no longer 
contributes to the oscillation process.   [5 ] To 
increase the efficiency of the laser diode, a technique 
is needed to reduce the effects of these problems 
(somehow the diode must be modified to confine both 
the charge carriers and the light wave to a smaller 
region).  Bell and RCA Laboratories came up with a 
possible solution to these problems, a heterostructure 
laser diode was constructed [6].A junction was 
created by matching two dissimilar materials which 
have close to the same atomic spacing. GaAs was 
used form the n-type region and AIGaAs  the p-type. 
This single heterostructure device displayed two 
improvements over earlier homostructure diodes The 
stimulated electron carriers were confined to a thin 
region adjacent tothe junction thereby keeping carrier 
density high in a small area and allowing Radiative  
recombination's to occur in a controlled region of the 
device. Since AIGaAs has a lower index of refraction 
than GaAs, most of the light produced in the junction 
was prevented from escaping into the light absorbing 
p-type material and was reflected back into the active 
region around the junction. [6] The heterostructure  
provides a dielectric cavity which acts as an optical 
waveguide. It is precisely this fact which led to the 
large reduction in threshold current in semiconductors 
at room temperature and made the laser diode 
practical as a coherent light source. Heterostructure 
reduced the current density requirements in the active 
region to approximately 100(A/ cm2) in order to 
induce lasing; homostructure diodes required 
densities of 50,000 to 100,000 (A/cm 2 ) [7 ] 
2-2 Double Heterostructures 
 The success of single heterostructure devices 
inevitably led to the development of double 
heterostructure diodes. Figure (1) is a representative 
example of the improved system. 

mailto::-R2amy5156@yahoo.com


Second Scientific Conference – Science College – Tikrit University 2012 

160 
 

 
 

 
Figure (1) double heterostructure laser diode 

 
Upon a substrate of n-type GaAs is grown successive 
layers of n-type AIGaAs, p-type GaAs, p-type 
A1GaAs and finally p-type GaAs (used solely to 
facilitate the attachment of electrical contacts). The 
small active region of p-type GaAs is surrounded by 
the AlGaAs alloy which has, as mentioned before, a 

lower index of refraction. Therefore, light is reflected  
back at the junction boundary above and below the 
active region as the wave oscillates through the 
device. The energy level diagram of Figure (2) 
demonstrates how an InGaAsP/InP double 
heterostructure diode confines. 

 
Figure (2) energy level of double heterostructure diode 

 
charge carriers to the active region. The applied 
forward voltage allows the carriers to easily enter the 
active region from their respective materials. 
However, the energy level difference between the 
active region and its adjacent layers forms a barrier 
potential which keeps the electrons and holes within 
the small area. The current density is consequently 
kept high which increases the probability of a 
stimulated emission and therefore raises the power 
output and overall efficiency of the system to 10%, 
nearly twenty times that of a homostructure diode. [8] 
As explained above and as can be seen in Figure (1) 
and  (2), double heterostructures limit the longitudinal 
and transverse power. distributions within the diode, 

but provide little restrictions on lateral losses out the 
side of the active  region. Although the use of mirrors 
or cleaving may improve these losses, there is a better 
way to completely confine the active region. By 
etching a narrow mesa stripe in a double 
heterostructure semiconductor and then burying the 
combination in a high resistivity, lattice-matched n-
type material (with a higher bandgap energy and 
lower index of refraction), the active region would be 
strictly confined on all four longitudinal surfaces. 
Consequently, both the charge carriers and light wave 
would be contained within an extremely small area. 
[9 ] Figure (3) is an end view of such a buried double 
heterostructure laser diode. 

 
 

 
Figure  (3)  buried of double heterostructure laser diode 
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The active region is the n-type InGaAsP material 
surrounded by higher Band gap energy and lower 
index of refraction materials, keeping most of the 
charge carriers and the optical output in the small 
area. This reduction in the size of the active region 
allows for a further reduction in the necessary 
threshold current to values less than 20 mA. It is also 
easier to produce a reasonably  defect-free active 
region because of its relatively small size, In addition, 
the thermal resistance in this area is generally reduced 
since more of the heat produced by non radiative 
recombination can be conducted into the large 
surrounding inactive semiconductor regions. The 
surrounding materials also protect this critical region 
from external contaminants along its major 
dimensions, a situation important for long-term stable 
operation. [10]Well-designed buried double 
heterostructure diodes can produce a single-lobe 
Gaussian-shaped elliptical beam output; this is a 
single spatial mode device which is considered 
essential for modern fiber optic communication [11]. 
Such diodes have been tested with modulation 
bandwidths of 2 GHz; attached to a single-mode, 
step-index fiber, a transmitter sent information at a 
rate of 800 Mbps over 60 km without the use of 
electro-optic repeaters [9]. The buried double 
heterostructure semiconductor is an example of an 
index-guided laser diode. Similar device types 
include buried crescent (BC),18  transverse junction 
stripe (TJS) and channel substrate planar (CSP) 
systems. The aforementioned performance 
improvements can also be achieved from a second 
family of double heterostructure. Classified as gain-
guided devices, they create. an optical waveguide and 
carrier confinement region not by the variation of 
refractive indices, but by the optical power gain 
introduced only by the injected charge carriers in the 
narrow stripe active region [1l]. Examples of this type 
of  laser diode include oxide stripe, diffused stripe, 
proton bombardment  stripe and phase-locked array 
structures [9].Gain-guided devices can achieve a high 
total output power, generally produce less noise in 
communication networks and are less susceptible to 

saturation via optical feedback [12]. However, index-
guided laser diodes  (such as the buried double 
heterostructure) have several distinct advantages: a 
sharper power versus current "knee" at the threshold 
current value, less spontaneous emission below 
threshold, allowing for a more efficient "on off  
keying" communication scheme, a peak output power 
exceeding 10 mW in a single spatial mode, little or no 
astigmatism of the output wave front (i.e., the beam 
appears to originate from the same location in both 
the horizontal and vertical planes  allowing for easier 
coupling to a lens or fiber) and a very stable far-field 
pattern with respect to time, ensuring a relatively 
constant  high-efficiency . 
3- Experimental work 
Most laser diode are designed to emit in continuous 
wave (cw) mode with power from a few mill watts to 
a few Watts . In continuous ,such diode are not 
designed to be over drive ,if the specified maximum 
power is exceeded ,even for a short time , the laser 
resonator may be damaged ,after  laser out put will 
cease. pulse laser  diode, however , are designed to be 
over driven for short periods .to achieve the high peak 
power  demanded by the application ,the  duty cycle 
must be kept very low, typical 0.1% for example,  a 
(100 ns) pulse is following by a pluse of 100 µs 
Which mean that very short pulse can be used  with 
repetition rates in KHZ range. The maximum pulse 
lengths that can be achieved are there for typically in 
the 200 ns range .Laser currents on the order of 
several ten of amperes are used to create these light 
pulse, which require fast switching transistor and 
appropnate are connections as short as possible to 
diminish inductive losses .   
3-1 Transmiter :- 
using a single laser diode with (8-10 w/pulse, 200ns , 
905nm)  I desgined  a oscillator by single uni junction 
transistor, the controler of  timing  by  (RC) , so as design of 
(R) varible with (¼) cycle.  laser chip  drive by fast  
thyrsistor .Figure (4) show curcit digram of pulse laser 
diode.

  
  

 Figure (4) a- circuit design of laser diode b-Laser diode 
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Charging system for pulse forming  net work and 
show the resister –charger (PFN) where (RC)has a 
value  large enough to resistor or current to a level  
below  thyristor holding current . the  chargeing time 
constant (nCRc), restricts the permissible pulse 
repetition frequnce since only if (f ) < 1/3 nCRc dose 
the (PFN) voltage closely approach the supple 

voltage (Vs). , (n CRc), The frequency of charging is 
given  by  
f=     п ( n C Lc )1/2 
the signal of laser must be with short time(200 ns) 
and pumping the high current (35 A) otherwise the 
large divergence  of signal ,used system of 
collimating  . Figure (5). 

    
 

 
Figure (5) optical collimating of laser diode 

 
Because the semiconductors of laser diode very 
sensitive with temperature used large heat sink or fan.    
The single laser diode drive fixed on disc rotated   by 
motor to scan (azimuth) space. and an other  motor to 
scan  up down or (polar). the disc divided the beam  
to four frequency (250,400,550, 700) HZ  
3-2   Receiver :- 
For determining the maximum range of the 
positioning and tracking of objects illuminated by 
pulsed laser, it is necessary first of all to find the 
levels of optical powers which we have at the 
position sensitive optical receiver (PSOR). It is well 
known that the error of angle measurement is strongly 
dependent on a signal-to-noise ratio at the output of a  
receiving chain. In further analysis, the geometrical 
parameters of the laser designator, illuminated object 
and of  the optical receiver,  used signal  detector (Si, 
3x3mm2, 900nm, 0.55A/w with IR filter and 
Amplifier) with global lens (10cm) diameter and 
focal length (0.5 cm) fixed on the global head  to 
increasing filed of view  of detector Figure (5).     
 

 
Figure (6) Receiver holder 

3-3 Controller :- 
Signal come from the transmitter detect by the 
receiver installation on the head of air craft, used 
(F/V) frequency convert voltage Figure (7). This 
circuit convert the frequency to voltage and a four 
window comparator using (L M 339) compare the 
level Voltage for any signal  , For example . 

250 HZ ----- 3 V -----LED Indicator  blue      (N) 
400 HZ------5  V---- -LED Indicator  yellow   (E) 
550 HZ----- 7 V ------LED Indicator  green      (S) 
700 HZ------9 V----- -LED  Indicator  red        (W) 
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Figure (7) circuit of frequency to voltage. 

 

 
Figure (8)  Block diagram of controller 

 
Operating methods :- 
In the beginning the transmitter fixed in the  locating  
climbing down air craft  in the direction of  the north 
so as when air craft approach and receiver detected 
signal  one of  LED indicator  on , this  indicator  
location of air craft  reference to transmitter so as 

LED  indicator blue  location of a in front of  air port  
And when.  

LED   Indicator   blue    (N)  in front of air port 
LED   Indicator   yellow   (E) left of air port 
LED   Indicator   green (S) right of air port 
LED   Indicator   red      (W behind air port 

And change the direction to air port Figure  (9). 
 

 
Figure (9) LED Indicator for air craft  
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4- Result and discussion :-   
In the design of  laser diode drive the output signal  
show in (C R O) and measuring the current in pulse 

(35A / Pulse and  time of oscillator (200 ns, 250 HZ ) 
Figure (10) anther frequency result by change  ( R or  
C ) i n oscillator . 

 
   

 
Figure (10) Show signal of laser diode  

 
And study the temperature of laser with relative 
power show decreasing the optical power with 
increasing temperature because petller effect in 

semiconductor of laser diode. Figure (11).so as used a 
heat sink or fan to cool the chip. 

 

 
Figure (11) Relation of optical  power with temperature 

 
And study the diverging of laser without collimating 
lens show large diverging and the range of beam 

reduce. but when use collimating the range increase 
because parallels beam Figure (12,13). 
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Figure (12) show the relative power  with distance 

 
 

 

Figure (13) show diverging of laser with power, without and with collimating 
 
Conclusion  
from this search  the laser diode and circuit of laser 
diode is very suitable at range up to 1 k m but with 

collimating lens ,and clear day .the heat sink is very 
important  to pumping this energy  this is a portable  
system guiding air graft to touching down.    
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  یزرم محاكاة في الفراغ باستخدام اللتصمیم نظا
  یاسین حمید محمود

  ، تكریت ، العراق جامعة تكریت،  العلومكلیة  ، الفیزیاءقسم 
 

  الملخص
          (   λ 905nm , 8-10 watt/pulse ,200n) كمرسلة إلرسال معلومات الى مستقبلة  مواصفاتفي هذا العمل استخدمت لیزر مفرد ذو  

) وهو مدى طیران الطائرة  المروحیة. هذا كم 1تعمل باألشعة تحت الحمراء ان هذا النظام مناسب إلرسال معلومات خالل الفراغ ضمن مدى(
و المستقبلة وجهاز السیطرة ودراسة بعض الخصائص.   النظام یقود الطائرة للنزول في حاالت الطوارئ كما تم في هذا العمل تصمیم المرسلة   


