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ION BEAM IMPLANT CURRENT, SPOT WIDTH AND POSITION TUNING

BACKGROUND OF THE INVENTION
Technical Field
[0001] The present invention relates generally to ion implanter systems, and more particularly, to
a method, system and program product for tuﬁing an ion implanter system to maximize ion beam
implant current by using an estimated implant current, and to position the ion beam along a

desired ion beam path by using a spot beam center.

Related Art

[0002] Ton implantation processes typically require a uniform and consistent dose or amount of
ions to be implanted into a semiconductor wafer. Dose is generally a function of ion beam
current density and time that the wafer spends in front of an ion beam. Referring to FIG. 1,
conventional single wafer ion implanters typically provide an ion beam that is horizontally an
electro-statically scanned spot beam 4. In order to scan a wafer 6, one conventional approach
moves the wafer vertically (as shown by the three wafer 6 positions in FIG. 1) and ion beam 4 is
swept horizontally back-and-forth across wafer 6. During this process, in order to achieve a
uniform dosage, ion beam 4 has to be swept completely off the edges of wafer 6, which results in
an oversweep of width d on each side of wafer 6. Since oversweep size d is proportional to ion
beam 4 width D in a sweeping direction, the beam width at the wafer plane has a significant
effect on the amount of beam 4 that can be used, i.e., an implant current of the beam. In

particular, oversweep creates a situation in which a fraction of the entire beam is available for
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use, which impacts ion implanter system productivity.

[0003] In order to address this situation it is advantageous to maximize ion beam implant current,
which is determined by total ion beam current and ion beam spot width. "Implant current” is the
quantity of current at which the ion beam impacts the wafer, and is to be distinguished from total
ion beam current, which is merely the cumulative current of the ion beam available through one
sweep. Implant current is a function of total ion beam current and ion beam spot width, and
increases as total ion beam current increases and ion beam spot width decreases. On the other
hand, ion beam spot width is a function of total ion beam current and increa\ses as total ion beam
current increases. Accordingly, total ion beam current and ion beam spot width have to be
optimized simultaneously to maximize implant current. On conventional single wafer ion
implanters, however, total ion beam current tuning and beam spot width profiling are
accomplished separately. In particular, the total ion beam current is tuned at a set-up Faraday
cup that may be moved into and out of the path of the ion beam. Ton beam spot width is
measured at a wafer plane by a traveling Faraday cup profiler, as disclosed, for example, in US
Patent No. 4,922,106. The beam transmission from the set-up Faraday cup to wafer is not
controlled.

[0004] One approach that considers beam width relative to controlling an ion implanter is
disclosed in US Patent No. 6,614,027 to Iwasawa. Iwasawa discloses a method and apparatus
capable of preventing the total ion beam current of a swept charged particle beam from becoming
smaller than a prescribed value when an electrostatic lens is adjusted by having the control
consider the width of the charged particle beam in a sweeping direction. Iwasawa generates a

unified evaluated value, which considers beam width and current, and then controls a lens
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focusing voltage Vf(n) to maximize this value. In particular, maximization of the unified
evaluated value is achieved by selecting a lens focusing voltage Vf(n) that increases total ion
beam current and minimizes a beam width deviation from an ideal beam width. That is, Iwasawa
intends to achieve the prescribed large swept total ion beam current with as little deviation in
beam width as possible. In so doing, Iwasawa approximates the total ion beam current and ion
beam spot width to their preferable states, but does not otherwise attempt to achieve an
optimized total ion beam current and optimized ion beam spot width to maximize implant
current. More specifically, it is impossible for Iwasawa to maximize implant current because it is
incapable of simultaneously optimizing total ion beam current and ion beam spot width to
achieve this goal.

[0005] Iwasawa is also limited in the ability to affect these parameters because it controls only
the one lens. That is, more than one beam optical component in an ion implanter system must be
controlled to optimize total ion beam current and ion beam spot width simultaneously to
maximize implant current. As a result, Iwasawa is incapable of adequately addressing the
underutilization of an ion beam caused by oversweep.

[0006] Another challenge to optimizing ion implanter productivity is to minimize beam set up
time. In conventional ion implanter systems, set up requires a number of measurements and
subsequent tuning steps to be conducted, such as ion beam implant current tuning as described
above, parallelism tuning and uniformity tuning. The challenge is increased because it is
common to repeatedly use the same group of ion beams for implanting different wafers. As a
result, the same ion beams need to be set up over and over again during continuous production.

It is desirable to have constant beam geometry for each ion beam over many setups to provide
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consistent semiconductor device performance.
[0007] In view of the foregoing, there is a need in the art for a technique to maximize ion beam
implant current as well as minimize ion beam set up time and otherwise improve ion implanter

system productivity.

SUMMARY OF THE INVENTION
[0008] This invention provides an ion beam tuning method, system and program product for
tuning an ion implanter system. The invention obtains an ion beam profile of the ion beam by,
for example, scanning the ion beam across a profiler that is within an implant chamber; and tunes
the ion implanter system to maximize an estimated implant current based on the ion beam profile
to simultaneously optimize total ion beam current and ion beam spot width, and maximize
implant current. In addition, the tuning can also position the ion beam along a desired ion beam
path, which improves ion implanter system productivity and performance by reducing ion beam
setup time and provides repeatable beam angle performance for each ion beam over many setups.
With specific regard to reducing ion beam éetup time, the invention reduces the need for
parallelism and uniformity tuning because a stored corrector magnet setting and uniformity scan
waveform slope array will remain constant if ion beam spot width and spot beam center position
are maintained same for each ion beam over many setups.
[0009] A first aspect of the invention is directed to a method for tuning an ion beam in an ion
implanter system, the method comprising the steps of: obtaining an ion beam profile of the ion
beam; and tuning the ion implanter system to maximize an estimated implant current based on

feedback from the profiler to simultaneously optimize total ion beam current and ion beam spot
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width, and maximize implant current.

[0010] A second aspect of the invention is directed to a system for tuning an ion beam in an ion
implanter system, the method comprising the steps of: means for obtaining an ion beam profile of
the ion beam; and means for tuning the ion implanter system to maximize an estimated implant
current based on feedback from the profiler to simultaneously optimize total ion beam current
and ion beam spot width, and maximize implant current.

[0011] A third aspect of the invention is directed to a computer program product comprising a
computer useable medium having computer readable program code embodied therein for tuning
an ion beam in an ion implanter system, the program product comprising: program code
configured to obtain an ion beam profile of the ion beam; and program code configured to tune
the ion implanter system to maximize an estimated implant current based on feedback from the
profiler to simultaneously optimize total ion beam current and ion beam spot width, and
maximize implant current.

[0012] The foregoing and other features of the invention will be apparent from the following

more particular description of embodiments of the invention.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0013] The embodiments of this invention will be described in detail, with reference to the
following figures, wherein like designations denote like elements, and wherein:
[0014] FIG. 1 shows movement of an ion beam relative to movement of a wafer in a
conventional ion implanter system.
[0015] FIG. 2A shows a first embodiment of an ion implanter system including a tuning system
for implant current and spot beam position according to the invention.
[0016] FIGS. 2B-2C show alternative embodiments of an ion implanter system including a
tuning system for implant current and spot beam position according to the invention.
[0017] FIG. 3 shows a block diagram of the tuning system of FIGS. 2A-2C.
[0018] FIG. 4 shows a flow diagram of operation of the tuning system of FIGS. 2A-2C.
[0019] FIG. 5 shows a scanning of an ion beam accordiﬁg to the invention.
[0020] FIG. 6 shows an ion beam profile used by the tuning system of FIGS. 2A-2C.

[0021] FIG. 7 shows a schematic of an ion beam pathway in an ion implanter system.

DETAILED DESCRIPTION OF THE INVENTION
Ion Implanter System Overview
[0022] With reference to the accompanying drawings, FIG. 2A illustrates a first embodiment of
an ion implanter system 100 according to the present invention. Implanter system 100 includes
an ion beam generator 102 for generating and transmitting an ion beam 104 to a target 106 in an
implant chamber 108. Ion beam generator 102 may be any now known or later developed ion

beam generator such as those available from Varian Semiconductor Equipment Associates.
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Typically, target 106 includes one or more semiconductor wafers mounted to a holder 114.
Characteristics of target 106 may be controlled by a holder drive assembly 116 that rotates the
target 106, i.e., wafer, and a target vertical scan system position controller 118 that controls the
vertical position of target 106. Drive assembly 116 and position controller 118 are both
responsive to a system controller 120.

[0023] Besides the above-described components, ion beam generator 102 may include a gas flow
140; an ion source 142 including a source magnet 144 and a source bias voltage controller 146; a
suppression electrode 148, an extraction electrode 150 and one or more manipulator motors 152
for electrodes 148, 150; an analyzer magnet 154; an accelerator focus electrodé 156; an
accelerator suppression electrode 158; a mass slit 160; a pre-scan suppression electrode 162;
horizontal scan plates 164; a post-scan suppression electrode 166; a nitrogen (N») bleed 168; a
corrector magnet 170; a limiting aperture 172. Ion implanter system 100 may further include a
dose control Faraday cup 173, a profiler 174 and a sampling Faraday cup array 180. Profiler 174
includes one or more traveling Faraday cups for determining an ion beam profile, i.e., beam
current density versus beam position. Although not shown for clarity sake, each of the above-
described components is monitored by and responsive to system controller 120.

[0024] FIG. 2B shows a second embodiment of an ion implanter system including, inter alia, a
moving Faraday cup 302 and a pre-analyzing magnet 306, and FIG. 2C shows a third
embodiment of an ion implanter system including, inter alia, a magnetic scanner 300 and a
charge-selecting magnet 308. Otherwise, the other ion implanter systems of FIGS. 2B-2C are
similar to ion implanter system 100 of FIG. 2A, at least as is relevant to the present application.

[0025] The description that follows shall make reference to FIG. 2A only unless otherwise

7
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necessary. It should be understood, however, that the teachings of the invention are applicable to

any ion implanter system.

Tuning System
[0026] With reference to the accompanying drawings, FIG. 3 is a block diagram of a system
controller 120 including a tuning system 210 for tuning an ion beam in ion implanter system 100
in accordance with the invention. Tuning system 210 may be incorporated as part of system
controller 120 (FIG. 2A) of ion implanter system 100 (FIG. 2A) or be provided as a separate
system. If a separate system, tuning system 210 includes a memory 212, a processing unit (PU)
214, input/output devices (I/O) 216 and a bus 218. A database 220 may also be provided for
storage of data relative to processing tasks. Memory 212 includes a program product 222 that,
when executed by PU 214, comprises various functional capabilities described in further detail
below. Memory 212 (and database 220) may comprise any known type of data storage system
and/or transmission media, including magnetic media, optical media, random access memory
(RAM), read only memory (ROM), a data object, etc. Moreover, memory 212 (and database
220) may reside at a single physical location comprising one or more types of data storage, or be
distributed across a plurality of physical systems. PU 214 may likewise comprise a single
processing unit, or a plurality of processing units distributed across one or more locations. [/O
216 may comprise any known type of input/output device including a network system, modem,
keyboard, mouse, scanner, voice recognition system, CRT, printer, disc drives, etc. Additional
components, such as cache memory, communication systems, system software, etc., may also be

incorporated into system 10.
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[0027] As shown in FIG. 3, program product 222 may include a scan controller 224, a beam
profiler 226, a tuner 228, a position controller 230 and other system components 232. Other
system components 232 include any function necessary to tuning system 210 operation no
otherwise explicitly described herein, e.g., communications protocols, etc.

[0028] Turning to FIG. 4, in conjunction with FIGS. 2A and 3, a flow diagram of operational
methodology according to one embodiment of the invention will now be described.

[0029] Steps S1-S2 represent a step of obtaining an ion beam profile. In first step S1, in one
embodiment, ion beam 104 is scanned across profiler 174 that is within implant chamber 108
under the control of scan controller 224. In one embodiment, the scan occurs relatively slowly,
for example, at approximately 100Hz. As shown in FIG. 5, profiler 174 is positioned in
substantially a center of implant chamber 108 by scan controller 224. A beam scanner under the
control of scan controller 224 is calibrated to position ion beam 104 to intersect profiler 174.
Instead of profiler 174, one or more sampling cups in sampling Faraday cups array 180 may be
used. A beam scanner can be any ion implanter system 100 element(s) capable of scanning ion
beam 104. In one embodiment, the beam canner can be one of horizontal scan plates 164 and
corrector magnet 170 (at a lower frequency) of ion implanter system 100. In those ion implanter
systems that include a magnetic scanner 300 (FIG. 2C), that scanner may be used. In an
alternative embodiment, those ion implanter systems that include movable Faraday cups 302
(FIG. 2B), the movable Faraday cups 302 may be used. That is, the profiler may be moved
across ion beam 104, rather than moving ion beam 104.

[0030] In step S2, based on feedback from profiler 174, an ion beam profile can be determined

by beam profiler 226. As shown in FIG. 6, an ion beam profile includes an ion beam current

9
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density (A/mm) versus position relative to implant chamber 108. It should be recognized that
density is measured in units of length, rather than area, because the measurement is made across
a width interval of ion beam 104 spot. The profile shown in FIG. 6 also indicates ion beam spot
width in terms of width W. While one embodiment for obtaining an ion beam profile has been
described above, it should be recognized that other techniques are possible. For example, a
profiler need not be positioned within the implant chamber.

[0031] With continuing reference to FIG. 6., an area under the profile indicates "total ion beam
current," which is the total current available during a sweep of ion beam 104, i.e., as shown in
FIG. 7, from a fully swept position A to a second fully swept position B. "Implant current" (Timp)
is the amount of the total ion beam current available for implanting target 106 (FIG. 2A), i.e., an
amount that impacts target 106. Beam profiler 226 is also configured to determine an estimated
implant current based on the ion beam profile according to the following equation:

= 1 beam>< la rwidth
war, ., +t(m+nW/2+a

est

where L, is the estimated implant current (A), Iycam is the total ion beam current (A),
taryiqin 18 target (wafer) width (mm) exposed to the ion beam, m and n are constants, a is a
distance between the target (wafer) to dose control Faraday cup 173, and W is the spot beam
width. In addition, beam profiler 226 is configured to determine a spot beam center based on the
ion beam profile. In particular, the spot beam center is determined by the horizontal geometry
center of the area under the ion beam profile.
[0032] Returning to FIG. 4, in a second step S3, ion implanter system 100 is tuned by tuner 228

to maximize estimated implant current I based on feedback from the profiler 174. That is,
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estimated implant current L is used as a closed control loop feedback of implant current to tune
ion implant system 100. Maximization of the estimated implant current I, results in
simultaneously optimization of total ion beam current Iyeam and ion beam spot width W, and
maximization of implant current Iinp,. In one embbdiment, feedback includes an estimated
implant current and the spot beam center, as determined in step S2. Tuning then includes
maximizing the estimate implant current L. It should be recognized, however, that other
feedback from profiler 174 such as total beam current Iyeam and ion beam spot width W may also
be used to tune ion implanter system 100.

[0033] Actual tuning of ion implanter system 100 includes adjusting practically any system
element including at least one of: a gas flow 140; an ion source 142 including a source magnet
144 and a source bias voltage (via controller 146); a suppression electrode 148, an extraction
electrode 150 and one or more manipulator motors 152 for electrodes 148, 150; an analyzer
magnet 154; an accelerator focus electrode 156; an accelerator suppression electrode 158; a mass
slit 160; a pre-scan suppression electrode 162; horizontal scan plates 164; a post-scan
suppression electrode 166; a nitrogen (N2) bleed 168; a corrector magnet 170; a limiting aperture
172. In those ion implanter systems that include pre-analyzing magnet 306 (FIG. 2B) and/or
charge-selecting magnet 308 (FIG. 2C), adjustment of that pre-analyzing magnet 306 (FIG. 2B)
and/or charge-selecting magnet 308(FIG. 2C) may élso be included. The object of the tuning is
to maximize estimated implant current I.g, which results in optimizing ion beam current Ipeam and
ion beam spot width W simultaneously to achieve maximum implant current Lipp.

[0034] In an optional fourth step S4, position controller 228 of tuning system 210 also controls

tuning to position the ion beam along the desired ion beam path based on the feedback of the
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spot beam center from the profiler 174. The position tuning includes utilizing the feedback of
the spot beam center to determine the position of an ion beam with respect to the desired ion
beam path. The position tuning then further includes adjusting ion implanter system 100
elements for a desired feedback of the spoi beam center and positioning the ion Beam along the
desired ion beam path based on the feedback of the spot beam center. As a result, the ion beam
spot width and the spot beam center are maintained for each beam over many setups. In this
regard, tuning improves ion implanter system 100 productivity and performance by reducing ion
beam setup time and provides repeatable beam angle performance for each ion beam over many
setups. In terms of tuning to position the ion beam along a desired ion beam path during the
above-described tuning method to maximize estimated implant current, adjustment of at least one
of limiting aperture 172, (rotary) mass slit 160, manipulator 152, source magnet 144 and analyzer
magnet 154 can be implemented to position the ion beam along the desired ion beam path. In
addition, in those ion implanter systems that include a pre-analyzing magnet 306 (FIG. 2B)
and/or a charge-selecting magnet 308 (FIG. 2C), adjustment of that pre-analyzing magnet 306
(FIG. 2B) and/or charge-selecting magnet 308 (FIG. 2C) may also be implemented to position the
ion beam along the desired ion beam path. Once these settings are known for a particular
arrangement of a characteristic of an ion beam and parameters of implanter system 100 elements,
the settings can be recalled to repeat the arrangement.

[0035] The above-described invention accomplishes beam tuning with achievement of maximum
implant current, which improves productivity of single wafer implanters. The invention also
accomplishes beam tuning with positioning of the ion beam along the desired ion beam path,

which improves ion implanter system productivity and performance by reducing ion beam setup
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time and providing repeatable beam angle performance since the ion beam spot width and the

spot beam center are maintained for each ion beam over many setups.

Conclusion
[0036] In the prgvious discussion, it will be understood that the method steps discussed are
performed by a processor, such as PU 14 of system 10, executing instructions of program
product 22 stored in memory. It is understood that the various devices, modules, mechanisms
and systems described herein may be realized in hardware, software, or a combination of
hardware and software, and may be compartmentalized other than as shown. They may be
implemented by any type of computer system or other apparatus adapted for carrying out the
methods described herein. A typical combination of hardware and software could be a general-
purpose computer system with a computer program that, when loaded and executed, controls the
computer system such that it carﬁes out the methods described herein. Alternatively, a specific
use computer, containing specialized hardware for carrying out one or more of the functional
tasks of the invention could be utilized. The present invention can also be embedded in a
computer program product, which comprises all the features enabling the implementation of the
methods and functions described herein, and which - when loaded in a computer system - is able
to carry out these methods and functions. Computer program, software program, program,
program product, or software, in the present context mean any expression, in any language, code
or notation, of a set of instructions intended to cause a system having an information processing
capability to perform a particular function either directly or after the following: (a) conversion to

another language, code or notation; and/or (b) reproduction in a different material form.

13



WO 2006/042167 PCT/US2005/036268

[0037] While this invention has been described in conjunction with the specific embodiments
outlined above, it is evident that many alternatives, modifications and variations will be apparent
to those skilled in the art. Accordingly, the embodiments of the invention as set forth above are
intended to be illustrative, not limiting. Various changés may be made without departing from

the spirit and scope of the invention as defined in the following claims.
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CLAIMS

What is claimed is:

1. A method for tuning an ion beam in an ion implanter system, the method comprising the
steps of:

obtaining an ion beam profile of the ion beam; and

tuning the ion implanter system to maximize an estimated implant current based on the
ion beam profile to simultaneously optimize total ion beam current and ion beam spot width, and

maximize implant current.

2. The method of claim 1, further comprising the steps of:
estimating the implant current based on the ion beam profile; and
determining the ion beam spot width and a spot beam center based on the ion beam

profile.

3. The method of claim 2, wherein the tuning step further includes adjusting implanter
system elements including at least one of a limiting aperture, a mass slit, a manipulator, a source
magnet, a pre-analyzing magnet, a charge-selecting magnet and an analyzer magnet to position

the ion beam along a desired ion beam path based on the feedback of the spot beam center.
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4. The method of claim 1, wherein the estimated implant current is determined according to:

I
" tar,,, +(m+mW/2+a

X1ar, .,

beam

est

where I is estimated implant current, Iyeam is the total ion beam current, tary;gy, is the
target width exposed to the ion beam, m and n are constants, a is a distance the target is to a dose

control Faraday cup, and W is the ion beam spot width.

5. The method of claim 1, wherein the tuning step includes adjusting at least one of: a gas
flow; an ion source; a source magnet; a source bias voltage; a suppression electrode; an
extraction electrode; a manipulator motor; a pre-analyzing magnet; a charge-selecting magnet; an
analyzer magnet; an accelerator focus electrode; an accelerator suppression electrode; a mass slit;
a pre-scan suppression electrode; horizontal scan plates; a post-scan suppression electrode; a

nitrogen (N3) bleed; a corrector magnet; a limiting aperture of the ion implanter system.

6. The method of claim 1, wherein the obtaining step includes scanning the ion beam across

a profiler that is within an implant chamber.

7. The method of claim 6, wherein the scanning step includes using a beam scanner to scan

the ion beam, the beam scanner selected from one of horizontal scan plates, a corrector magnet

and a magnetic scanner of the ion implanter system.
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8. The method of claim 7, further comprising the step of calibrating the beam scanner to

position the ion beam to intersect the profiler.

9. The method of claim 1, wherein the scanning step includes positioning the profiler in

substantially a center of the implant chamber.

10.  The method of claim 1, wherein the profiler includes a Faraday cup.

17
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11. A system for tuning an ion beam in an ion implanter system, the method comprising the
steps of:

means for obtaining an ion beam profile of the ion beam; and

means for tuning the ion implanter system to maximize an estimated implant current
based on the ion beam profile to simultaneously optimize total ion beam current and ion beam

spot width, and maximize implant current.

12.  The system of claim 11, wherein the profiling means further functions to:
determine an ion beam profile,
estimate the implant current based on the ion beam profile, and

determine the ion beam spot width and a spot beam center based on the ion beam profile.

13.  The system of claim 11, wherein the tuning means further includes means for adjusting
implanter system elements including at least one of a limiting aperture, a mass slit, a manipulator,
a source magnet, a pre-analyzing magnet, a charge-selecting magnet and an analyzer magnet to
position the ion beam along a desired ion beam path based on the feedback of the spot beam

center.
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14.  The system of claim 11, wherein the estimated implant current is determined according
to:

Ly 10T i,

" tar,,, +(m+n)W/2+a

est

where L is estimated implant current, Ipeam is the total ion beam current, taryq is the
target width exposed to the ion beam, m and n are constants, a is a distance the target is to a dose

control Faraday cup, and W is the ion beam spot width.

15.  The system of claim 11, wherein the obtaining means includes means for controlling

scanning of an ion beam across a means for profiling that is within an implant chamber.

16.  The system of claim 15, wherein the profiling means is positioned substantially at a

center of the implant chamber.
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17. A computer program product comprising a computer useable medium having computer
readable program code embodied therein for tuning an ion beam in an ion implanter system, the
program product comprising:

program code configured to obtain an ion beam profile of the ion beam; and

program code configured to tune the ion implanter system to maximize an estimated
implant current based on the ion beam profile to simultaneously optimize total ion beam current

and ion beam spot width, and maximize implant current.

18.  The program product of claim 17, wherein feedback includes an ion beam profile, and
further comprising program code configured to estimate the implant current based on the ion
beam profile; and program code configured to determine the ion beam spot width and the spot

beam center based on the ion beam profile.

19.  The program product of claim 18, further comprising the program code configured to
adjust implanter system elements including at least one of a limiting aperture, a mass slit, a
manipulator, a source magnet, a pre-analyzing magnet, a charge-selecting magnet and an analyzer
magnet to position the ion beam along a desired ion beam path based on the feedback of the spot

beam center.
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20.  The program product of claim 17, wherein the estimated implant current is determined
according to:

1 beamx tarwidth

- tar, . +(m+n)W/2+a

est

where L is estimated implant current, Ipean is the total ion beam current, tarygn is the
target width exposed to the ion beam, m and n are constants, a is a distance the target is to a dose

control Faraday cup, and W is the ion beam spot width.

21.  The program product of claim 17, wherein the tuning program code adjusts at least one
of: a gas flow; an ion source; a source magnet; a source bias voltage; a suppression electrode; an
extraction electrode; a manipulator motor; a pre-analyzing magnet; a charge-selecting magnet; an
analyzer magnet; an accelerator focus electrode; an accelerator suppression electrode; a mass slit;
a pre-scan suppression electrode; horizontal scan plates; a post-scan suppression electrode; a

nitrogen (N3) bleed; a corrector magnet; a limiting aperture of the ion implanter system.

22.  The program product of claim 17, wherein the obtaining program code includes program
code configured to control scanning of the ion beam across a profiler that is within an implant

chamber.

23.  The program product of claim 22, wherein the scanning control program code controls a
beam scanner to scan the ion beam, the beam scanner selected from one of horizontal scan

plates, a corrector magnet and a magnetic scanner of the ion implanter system.
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24.  The program product of claim 23, further comprising the program code configured to

calibrate the beam scanner to position the ion beam to intersect the profiler.

25.  The program product of claim 22, wherein the scanning control program code positions

the profiler in substantially a center of the implant chamber.
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