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(57) ABSTRACT 

Alaser polarization control apparatus includes a polarization 
modifying device, such as a liquid crystal variable retarder, 

and a controller. The polarization modifying device receives 
a laser beam and modi?es the polarization of the laser beam. 

The controller, Which is connected to the polarization modi 
fying device, adjusts an input to the polarization modifying 
device in order to control modi?cation of the polarization of 
the laser beam based on alignment of a structure to be 

processed by the laser beam. For example, the polarization 
of the laser beam may be rotated to correspond With the 
alignment of a link in a semiconductor device to be cut by 

the laser beam. The polarization modifying device is con 
?gured for incorporation into a laser processing system that 
produces the laser beam received by the polarization modi 
fying device and that focuses the laser beam modi?ed by the 
polarization modifying device onto a workpiece that 
includes the structure to be processed by the laser beam. An 
analyzer tool receives the laser beam modi?ed by the 
polarization modi?cation device and measures the modi? 
cation of the polarization of the laser beam by the polariza 
tion modi?cation device. Aplurality of inputs are applied to 
the polarization modifying device to control modi?cation of 
the polarization of the laser beam, and the laser beam 
modi?ed by the polarization modi?cation device is analyzed 
using the analyzer tool in order to measure modi?cation of 
the polarization of the laser beam by the polarization modi 
?cation device. The relationship betWeen the inputs to the 
polarization control device and the modi?cation of the 
polarization of the laser beam is stored. 
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CONTROLLING LASER POLARIZATION 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates in general to laser 
processing of workpieces such as semiconductor devices 
and more particularly concerns processing of DRAMS, 
memories, and programmable devices by cutting fuses or 
links. 

[0002] Laser systems have been used for many years in the 
fabrication of DRAMS and programmable devices. In 
DRAM production, for example, redundant memory is pro 
grammed by using a focused laser beam to cut fuses or links 
in the memory in order to replace defective memory cells. 
The programming is accomplished by disconnecting the 
fuses or links using a laser pulse generated by a diode 
pumped Q-sWitched YAG (or YLF) laser. 

[0003] Recent semiconductor devices have link geom 
etries typically about 1 pm Wide by 5 pm long. These links 
may be located in groups of horiZontally aligned links and 
vertically aligned links. Alaser having 3-5 pm laser spot siZe 
may be used to disconnect such a link using a single laser 
pulse. By appropriately selecting the laser energy, the spot 
siZe, the laser pulse Width, and the Wavelength of the laser 
beam, it is possible to optimiZe laser parameters in order to 
achieve the cleanest and most reliable link disconnect. 

[0004] The quality of a link disconnect may be evaluated 
by visually inspecting the blasted link. One measure of 
practicality in fuse or link disconnect is the energy cutting 
range or “tenergy WindoW,” Which is the range of energies 
per pulse over Which clean and reliable link cutting can be 
achieved. The laser energy that is used to process a semi 
conductor device can be set at the center of the predicted 
energy WindoW, Which may differ someWhat from the actual 
energy WindoW due to process variations such as the thick 
ness of the link material; the thickness of oXide material 
located on top of the link, laser instability, errors in the 
positioning of the laser beam, and focusing errors. 

[0005] Many diode-pumped solid-state lasers used in laser 
processing systems are linearly polariZed. Certain laser 
processing systems use circularly polariZed laser beams 
rather than linear polariZed laser beams. 

SUMMARY OF THE INVENTION 

[0006] One aspect of the invention features a laser polar 
iZation control apparatus that includes a polariZation modi 
fying device, such as a liquid crystal variable retarder, and 
a controller. The polariZation modifying device receives a 
laser beam and modi?es the polariZation of the laser beam. 
The controller, Which is connected to the polariZation modi 
fying device, adjusts an input to the polariZation modifying 
device in order to control modi?cation of the polariZation of 
the laser beam based on alignment of a structure to be 
processed by the laser beam. For eXample, the polariZation 
of the laser beam may be rotated to correspond With the 
alignment of a link in a semiconductor device to be cut by 
the laser beam. The polariZation modifying device is con 
?gured for incorporation into a laser processing system that 
produces the laser beam received by the polariZation modi 
fying device and that focuses the laser beam modi?ed by the 
polariZation modifying device onto a Workpiece that 
includes the structure to be processed by the laser beam. 
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[0007] Thus, according to the invention, a linearly or 
elliptically polariZed laser beam may be aligned With a link 
to be cut. For eXample, the polariZation of the laser beam 
may be vertically aligned When the link is aligned vertically 
and is horiZontally aligned When the link is aligned hori 
Zontally. It has been discovered that by utiliZing this tech 
nique it is possible to increase the range of acceptable 
cutting energies that are effective for cutting certain types of 
links. This range of acceptable cutting energies is the energy 
WindoW. Thus, by sWitching the polariZation of the laser 
beam depending on the link orientation, the best results are 
obtained in terms of maXimiZing the Width of the energy 
WindoW. There may also be certain types of links for Which 
the energy WindoW is maXimiZed When a linearly polariZed 
laser beam is aligned perpendicularly to the link, or at some 
other angle, rather than parallel to the link. 

[0008] Another aspect of the invention features an ana 
lyZer tool that receives the laser beam modi?ed by the 
polariZation modi?cation device. The analyZer tool mea 
sures the modi?cation of the polariZation of the laser beam 
by the polariZation modi?cation device. Aplurality of inputs 
are applied to the polariZation modifying device to control 
modi?cation of the polariZation of the laser beam, and the 
laser beam modi?ed by the polariZation modi?cation device 
is analyZed using the analyZer tool in order to measure 
modi?cation of the polariZation of the laser beam by the 
polariZation modi?cation device. The relationship betWeen 
the inputs to the polariZation control device and the modi 
?cation of the polariZation of the laser beam is stored. When 
the laser system is used to process a structure, the polariZa 
tion modi?cation device may modify polariZation of the 
laser beam based on this stored relationship. 

[0009] By applying a variety of inputs to the polariZation 
modi?cation device and by analyZing the laser beam modi 
?ed by the polariZation modi?cation device, it is possible to 
identify the appropriate inputs required to obtain vertical 
linear polariZation and horiZontal linear polariZation, for 
eXample. These inputs can then be stored for later use When 
the laser system processes links on a semiconductor device, 
so that the appropriate inputs can be applied to the polar 
iZation modi?cation device to ensure that the polariZation of 
the laser beam Will be vertically aligned When the link is 
aligned vertically and horiZontally aligned When the link is 
aligned horiZontally. 
[0010] Numerous other features, objects, and advantages 
of the invention Will become apparent from the folloWing 
detailed description When read in connection With the 
accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] FIG. 1 is a horiZontal cross-sectional vieW of a 
laser system according to the invention prior to installation 
of a liquid crystal variable retarder and a polariZing beam 
splitter. 
[0012] FIG. 2 is a vertical cross-sectional vieW of the laser 
system of FIG. 1 taken along line 2-2 in FIG. 1. 

[0013] FIG. 3 is a horiZontal cross-sectional vieW of a 
portion of the laser system of FIG. 1 after installation of the 
liquid crystal variable retarder and the polariZing beamsplit 
ter. 

[0014] FIG. 4 is a detailed draWing of the laser head and 
the rotatable halfWave plate of the laser system of FIG. 1. 
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[0015] FIG. 5 is a block diagram of the components of a 
system that controls the voltage applied to the liquid crystal 
variable retarder of the laser system of FIG. 1. 

[0016] FIG. 6 is a horiZontal cross-sectional vieW of a 
portion of the laser system of FIG. 1 after installation of a 
liquid crystal variable retarder and a polarizing beamsplitter 
analyZer tool to determine experimentally the appropriate 
voltages to apply to the liquid crystal variable retarder to 
provide a circularly polariZed laser beam output. 

[0017] FIG. 7 is a horiZontal cross-sectional vieW of a 
portion of the laser system of FIG. 1 after installation of a 
liquid crystal variable retarder and a polariZing beamsplitter 
analyZer tool to determine experimentally the appropriate 
voltages to apply to the liquid crystal variable retarder to 
provide a vertically or horiZontally polariZed laser beam 
output. 

DETAILED DESCRIPTION 

[0018] According to the polariZation control concept 
described beloW, a linearly or elliptically polariZed laser 
beam is aligned With a link to be cut in order to increase the 
energy WindoW of a laser processing system. Because the 
invention provides a broad range of energies over Which a 
given link can be cut Well, the invention increases the 
likelihood of successful disconnection of the link despite 
knoWn or unknoWn process parameters that tend to affect the 
processing of the link and therefore affect the optimal cutting 
energy. These process parameters can include, for example, 
the uncertainty in the thickness of an oxide layer over the 
link material, slight misalignments of the link With the laser 
beam due to positioning errors, instability of the laser pulse 
or of the laser pulse energy, focus errors, and uncertainty as 
to the thickness of the link. 

[0019] For example, if there is a very thin oxide layer over 
a particular link it takes a very small amount of energy to cut 
that oxide layer. If, on the hand there is a very thick oxide 
layer over the link, then a large amount of energy Will be 
required in order to cut the oxide layer. 

[0020] For a particular type of link on a particular semi 
conductor device, the laser energy that is to be used to cut 
the link is set based on an experimental determination of the 
center of the predicted energy WindoW for the particular type 
of link. For example, certain semiconductor Wafers may 
have a thick oxide layer While others may have a thin oxide 
layer or no oxide layer. The customer may perform an 
experimental energy study on different types of Wafers in 
order to determine the predicted energy WindoW for a thin 
Wafer and the predicted energy WindoW for a thicker Wafer, 
Which Will typically cover a higher energy range. Also, in a 
given semiconductor Wafer containing semiconductor 
devices to be processed there could be various different 
types of links that require different energies to be optically 
cut. At the edges of the Wafer, for example, there may be 
processing considerations from Which it is experimentally 
determined that the center of the predicted energy WindoW 
should be different as compared With other regions of the 
Wafer. 

[0021] It is not possible, hoWever, to knoW With certainty 
the actual energy WindoW for each given individual link (as 
opposed to the predicted energy WindoW that includes the 
preselected laser energy) because of possible positioning 
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errors, focus problems, uncertainty as to link thickness, 
uncertainty as to oxide thickness, instability of the laser, etc. 
Nevertheless, because the invention provides a Wide range 
of energies that are effective for cutting a given link, the 
preselected laser energy is likely to fall Within this Wide 
range for the given link, because the actual energy WindoW 
is very likely to overlap the preselected laser energy. For this 
reason, the large energy cutting range provided by the 
invention is very useful for maintaining reliable link cutting. 

[0022] Because the invention utiliZes a linearly or ellipti 
cally polariZed laser beam rather than a circularly polariZed 
laser beam, it is possible to align the polariZation of the laser 
beam With the link and thereby optimiZe the actual energy 
WindoW. On the other hand, if the laser beam used to cut a 
particular link is circularly polariZed, the actual energy 
WindoW may, at least under certain circumstances, be larger 
than it Would be if the same laser beam Were linearly or 
elliptically polariZed and aligned perpendicularly to the link. 
Thus, certain laser systems according to the invention can 
alloW the user to select a circularly polariZed laser beam as 
a compromise option if the user does not Wish to go through 
the process of ensuring that a linearly or elliptically polar 
iZed laser beam is aligned With the link. It is believed that the 
largest energy WindoWs can be achieved by aligning a 
linearly polariZed beam With the link to be cut. 

[0023] FIGS. 1 and 2 shoW the major components of a 
laser system 10 according to the invention, prior to instal 
lation of a liquid crystal variable retarder and a polariZing 
beamsplitter that are used to adjust linear polariZation based 
on the alignment of a link to be cut. Diode-pumped 
Q-sWitched laser head 20 produces a laser beam 12, shoWn 
by a dashed line, that passes through halfWave plate 22 (see 
the detail shoWn in FIG. 4) that causes the laser beam to be 
linearly polariZed. Laser beam 12 proceeds through small 
pre-expander telescope assembly 14, Which may, for 
example, expand the laser beam about three times, and then 
laser beam 12 re?ects off of rear turning mirror 16, taking a 
90-degree turn. Laser beam 12 re?ects off of front turning 
mirror 26 and proceeds through beamsplitter 28 and tele 
scope assembly 32 toWard scan lens 30, Which includes 
galvanometers 34 and 36 that direct laser beam 12 toWard a 
Work surface. 

[0024] Referring to FIG. 3, Which shoWs the laser system 
lo of FIGS. 1 and 2 after installation of a liquid crystal 
variable retarder 24 and a polariZing beamsplitter 18, after 
laser beam 12 re?ects off of rear turning mirror 16, it 
proceeds through polariZing beamsplitter assembly 18, 
Which dumps a portion of the energy of the laser beam (in 
order to obtain stable, short pulses, the laser may be operated 
at maximum poWer, With the laser rod being pumped as hard 
as possible). PolariZing beamsplitter assembly 18 dumps the 
horiZontally polariZed portion of laser beam 12 and alloWs 
vertically polariZed portions of laser beam 12 to be trans 
mitted through it. Laser beam 12 itself is linearly polariZed 
prior to entering polariZing beamsplitter assembly 18, and so 
by rotating half Wave plate 22 it is possible to control the 
percentage of laser beam 12 that is dumped by polariZing 
beamsplitter assembly 18, so that polariZing beamsplitter 
assembly 18 in effect functions as a variable beamsplitter. 
Laser beam 12 coming out of polariZing beamsplitter assem 
bly 18 is alWays vertically polariZed. 
[0025] Avoltage-controlled liquid crystal variable retarder 
(LCVR) and mount 24, provided according to the invention, 



US 2001/0010699 A1 

includes a birefringent liquid crystal sandwiched between 
two plates. As is known in the art, the birefringent liquid 
crystal can rotate the polarization of a laser beam, because 
light moves at different speeds along different axes through 
the birefringent liquid crystal, resulting in a phase shift of 
the polariZation. Moreover, the birefringent liquid crystal 
can also transform the linearly polariZed laser input into an 
elliptically or circularly polariZed laser output. Laser beam 
12 maintains its polariZation as it travels from LCVR 24 to 
the work surface. No other optics external to laser system 10 
are required in order to change the polariZation of laser beam 
12. 

[0026] With reference to FIG. 5, the voltage applied to 
liquid crystal variable retarder 24 is controlled by a digital 
controller 44 and/or a manual controller 40, which interface 
with liquid crystal variable retarder 24 through a cable that 
passes through a cable port of the laser system shown in 
FIG. 1. Manual controller 40 can be adjusted by a user in 
order to vary the voltage to LCVR 24, based on the user’s 
knowledge of whether a link to be destroyed is vertical or 
horiZontal, for example. Digital controller 44 receives input 
from computer 42 in order to automatically vary the voltage 
to LCVR 24 based on information stored in computer 42 
pertaining to the alignment of the links to be cut. This input 
from computer 42 controls digital controller 44 so as to 
cause an appropriate voltage to be applied to LCVR 24. The 
correct voltages to achieve horiZontal polariZation, vertical 
polariZation, circular polariZation, etc. can be determined 
experimentally. In one embodiment, digital controller 44 is 
programmed to select among three different voltages corre 
sponding to vertical linear polariZation, horiZontal linear 
polariZation, and circular polariZation. In other embodi 
ments digital controller 44 stores sixty-four or ninety-six 
different voltages, including voltages corresponding to vari 
ous elliptical polariZations. Other embodiments are also 
possible in which the liquid crystal variable retarder is 
capable of rotating linear polariZation to numerous angles 
other than the vertical or the horiZontal, in the event that 
polariZation at such angles proves useful for cutting certain 
types of structures. 

[0027] With reference to FIG. 6, in order to determine 
experimentally the appropriate voltages to apply to LCVR 
24 to provide a circularly polariZed laser beam output, the 
front turning mirror 26 (FIG. 3) is removed from the laser 
system, so that laser beam 12 continues toward a polariZing 
beamsplitter analyZer tool 46 that is inserted into the laser 
system. PolariZing beamsplitter analyZer tool 46, which is 
used to analyZe the polariZation of laser beam 12 after it 
passes through LCVR 24, includes polariZing beamsplitter 
48 having a quarter wave plate 50 positioned in front of it. 
Quarter wave plate 50 lineariZes any circularly polariZed 
light received from LCVR 24, so that when this circularly 
polariZed light goes to the polariZing beamsplitter it will be 
100 percent transmitted or 100 percent re?ected depending 
on its handedness. Detection plates 52 and 54 detect the 
amount of light that is transmitted through polariZing beam 
splitter 48 and the amount of light re?ected by polariZing 
beamsplitter 48, respectively. If the light received from 
LCVR 24 is not circularly polariZed, however, but is instead 
elliptically polariZed, then less than 100 percent of the light 
received from LCVR 24 will be transmitted or re?ected. In 
this manner it is possible to determine whether a voltage that 
is applied to LCVR 24 is appropriate for yielding circular 
polariZation. 
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[0028] With reference to FIG. 7, in order to determine 
experimentally the appropriate voltages to apply to LCVR 
24 to provide a vertically or horiZontally polariZed laser 
beam output, the orientation of beamsplitter analyZer tool 46 
is ?ipped so that polariZing beamsplitter 48 is positioned in 
front of, rather than behind, quarter wave plate 50. In this 
orientation, quarter wave plate 50 does not perform any 
useful function because it simply converts linearly polariZed 
light into circularly polariZed light without changing the 
energy of the light that passes through it. If laser beam 12 is 
linearly polariZed it should either be 100 percent transmitted 
through polariZing beamsplitter 48 or 100 percent re?ected 
by polariZing beamsplitter 48, depending on whether laser 
beam 12 is vertically or horiZontally polariZed. 

[0029] The procedures described above in connection with 
FIGS. 6 and 7 may be performed at the point of manufac 
ture of the apparatus of FIG. 3, or at the point of installation 
of LCVR and mount 24 into an existing laser system in the 
case of an upgrade. After these procedures are performed, 
beamsplitter analyZer tool 46 should be removed from the 
laser system and the front turning mirror should be rein 
stalled into the laser system. By applying a variety of 
voltages to LCVR 24 and observing the relative amounts of 
light detected by detection plates 52 and 54, it is possible to 
identify the appropriate voltage required to obtain vertical 
linear polariZation, horiZontal linear polariZation, and circu 
lar polariZation. These voltages can then be stored by 
computer 42 or digital controller 44 or can be recorded for 
use by a user of manual controller 40. A customer may 
program digital controller 44 to cause any arbitrary voltage 
to be applied to LCVR 24. For example, if a particular 
customer desires to identify a voltage that yields vertical 
elliptical polariZation or horiZontal elliptical polariZation, 
the customer can ?nd this voltage experimentally using the 
techniques described above in connection with FIGS. 6 and 
7. The techniques described in connection with FIGS. 6 and 
7 should be performed on an apparatus-by-apparatus basis 
because there may be some variation in the operation of 
LCVR 24 on an apparatus-by-apparatus basis and because 
different lasers may operate at different wavelengths, differ 
ent voltages, and different polariZations. Thus, for example, 
if it were desired change the wavelength at which a particu 
lar laser system operates, it would be important to perform 
the experimentation procedures described above again. 

[0030] It is possible to identify experimentally the energy 
window that can be achieved by aligning the linear or 
elliptical polariZation of the laser beam with links. The laser 
system can be used to cut every other link in a bank of links 
(which may include thousands of links), with the polariZa 
tion of the laser beam being aligned with each link, and with 
each link being cut at a slightly different energy. The links 
are then inspected to determine whether the links are cut 
cleanly, or whether the cut is ragged or material is blown out 
of the cutting area due to laser energy not being cleanly 
absorbed by the link. If the laser energy is too low the link 
will not be disconnected cleanly and if its much too low the 
link will not be disconnected at all. If the laser energy is too 
high, damage may occur to the substrate surrounding the 
link and to surrounding features such as other links. The 
links that are cleanly cut de?ne the energy window. 

[0031] By performing the same procedure with the linear 
or elliptical polariZation of the laser beam being aligned 
perpendicular with each link, or with circular polariZation of 
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the laser beam, or any other possible polarization, it is 
possible to identify the energy WindoW corresponding to 
these polarizations as Well. It has been discovered, using 
these techniques, that the energy WindoW can be increased 
by aligning a linearly polariZed laser beam With the links to 
be cut. 

[0032] There has been described novel and improved 
apparatus and techniques for laser processing of semicon 
ductor devices. The invention is to be construed as embrac 
ing each and every novel feature and novel combination of 
features present in or possessed by the apparatus and tech 
niques herein disclosed. It is also evident that those skilled 
in the art may noW make numerous uses and modi?cations 
of and departures from the speci?c embodiments described 
herein Without departing from the inventive concept. 

What is claimed is: 
1. A laser polariZation control apparatus comprising: 

a polariZation modifying device con?gured to receive a 
laser beam and to modify the polariZation of the laser 
beam; and 

a controller, connected to the polariZation modifying 
device, con?gured to adjust an input to the polariZation 
modifying device in order to control modi?cation of the 
polariZation of the laser beam based on alignment of a 
structure to be processed by the laser beam; 

the polariZation modifying device being con?gured for 
incorporation into a laser processing system that pro 
duces the laser beam received by the polariZation 
modifying device and that focuses the laser beam 
modi?ed by the polariZation modifying device onto a 
Workpiece that includes the structure to be processed by 
the laser beam. 

2. The laser polariZation control apparatus of claim 1 
Wherein the polariZation modifying device comprises a 
liquid crystal variable retarder. 

3. The laser polariZation control apparatus of claim 1 
Wherein the polariZation modifying device is con?gured to 
modify the polariZation of the laser beam by rotating the 
polariZation of the laser beam. 

4. The laser polariZation control apparatus of claim 1 
Wherein the controller is con?gured to adjust the input to the 
polariZation modifying device so as to cause the polariZation 
of the laser beam to be rotated to correspond With the 
alignment of the structure to be processed by the laser beam. 

5. The laser polariZation control apparatus of claim 4 
Wherein the polariZation modifying device is further con 
?gured to modify the polariZation of the laser beam by 
transforming linear polariZation into circular polariZation. 

6. The laser polariZation control apparatus of claim 1 
Wherein the polariZation modifying device is con?gured to 
modify the polariZation of the laser beam by transforming 
linear polariZation into elliptical polariZation. 

7. The laser polariZation control apparatus of claim 1 
Wherein the polariZation modifying device con?gured to 
receive and modify a linearly polariZed laser beam. 

8. The laser polariZation control apparatus of claim 7 
further comprising a polariZing beamsplitter arranged to 
process the laser beam to be received by the polariZation 
modifying device to ensure that the laser beam is linearly 
polariZed in a predetermined direction. 
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9. The laser polariZation control apparatus of claim 1 
Wherein the input to the polariZation modifying device 
comprises a voltage input. 

10. The laser polariZation control apparatus of claim 1 
Wherein the controller is a manually adjustable controller. 

11. The laser polariZation control apparatus of claim 1 
further comprising a processor programmed to control hoW 
the controller adjusts the input to the polariZation modifying 
device, based on stored information specifying alignment of 
structures to be processed by the laser beam. 

12. The laser polariZation control apparatus of claim 1 
Wherein the laser processing system is con?gured for cutting 
links in a semiconductor device, and Wherein the structure to 
be processed by the laser beam is a link. 

13. The laser polariZation control apparatus of claim 1 
further comprising an analyZer tool arranged to receive the 
laser beam modi?ed by the polariZation modi?cation device, 
the analyZer tool being con?gured to measure the modi? 
cation of the polariZation of the laser beam by the polariZa 
tion modi?cation device. 

14. The laser polariZation control apparatus of claim 13 
Wherein the analyZer tool is removably insertable into the 
laser processing system. 

15. Amethod of controlling laser polariZation comprising: 

providing a laser processing system that produces a laser 
beam and that focuses the laser beam onto a Workpiece 
that includes a structure to be processed by the laser 
beam; 

determining alignment of each of a plurality of structures 
to be processed by the laser beam; 

modifying polariZation of the laser beam based on the 
alignment of each of the structures to be processed by 
the laser beam; and 

processing the structures using the laser processing sys 
tem by focusing the laser beam having a modi?ed 
polariZation onto the structures. 

16. The method of claim 15 Wherein the step of modifying 
the polariZation of the laser beam comprises rotating the 
polariZation of the laser beam. 

17. The method of claim 16 Wherein the step of rotating 
the polariZation of the laser beam comprises causing the 
polariZation of the laser beam to correspond With the align 
ment of the structure to be processed by the laser beam. 

18. The method of claim 16 Wherein the step of modifying 
the polariZation of the laser beam produces a linearly 
polariZed laser beam. 

19. The method of claim 16 Wherein the step of modifying 
the polariZation of the laser beam produces an elliptically 
polariZed laser beam. 

20. The method of claim 15 Wherein the laser processing 
system is con?gured for cutting links in a semiconductor 
device, and Wherein the structure to be processed by the 
laser beam is a link. 

21. A method of controlling laser polariZation, compris 
ing: 

providing a laser processing system that produces a laser 
beam and that focuses the laser beam onto a Workpiece 
that includes a structure to be processed by the laser 
beam; 
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providing, in the laser processing system, a polarization 
modifying device con?gured to receive the laser beam 
and to modify the polarization of the laser beam; 

providing, in the laser processing system, an analyzer tool 
arranged to receive the laser beam modi?ed by the 
polarization modi?cation device, the analyzer tool 
being con?gured to measure the modi?cation of the 
polarization of the laser beam by the polarization 
modi?cation device; 

applying a plurality of inputs to the polarization modify 
ing device to control modi?cation of the polarization of 
the laser beam; 

analyzing the laser beam modi?ed by the polarization 
modi?cation device using the analyzer tool in order to 
measure modi?cation of the polarization of the laser 
beam by the polarization modi?cation device; and 

storing the relationship betWeen the inputs to the polar 
ization control device and the modi?cation of the 
polarization of the laser beam. 

22. The method of claim 21 further comprising: 

determining alignment of each of a plurality of structures 
to be processed by the laser beam; 

modifying polarization of the laser beam by applying an 
input to the polarization control device, based on the 
alignment of each of the structures to be processed by 
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the laser beam and based on the stored relationship 
betWeen inputs to the polarization control device and 
modi?cation of the laser beam; and 

processing the structures using the laser processing sys 
tem by focusing the laser beam having a modi?ed 
polarization onto the structures. 

23. The method of claim 22 Wherein the laser processing 
system is con?gured for cutting links in a semiconductor 
device, and Wherein the structure to be processed by the 
laser beam is a link. 

24. The method of claim 21 Wherein the modi?cation of 
the polarization of the laser beam comprises rotation of the 
polarization of the laser beam. 

25. The method of claim 21 Wherein the modi?cation of 
the polarization of the laser beam produces a linearly 
polarized laser beam. 

26. The method of claim 21 Wherein the modi?cation of 
the polarization of the laser beam produces an elliptically 
polarized laser beam. 

27. The method of claim 21 further comprising the step of 
removing the analyzer tool from the laser processing system. 

28. The method of claim 21 Wherein the step of storing the 
relationship comprises digital storing. 

29. The method of claim 21 Wherein the step of storing the 
relationship comprises manual storing. 

* * * * * 


