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[0050] Computing device 402 also includes one 

media output component 408 for presenting information to a 

user 400. Media output component 408 is any component 

capable of conveying information to user 400. In some 

embodiments, media output component 408 includes an output 

adapter such as a video adapter and/or an audio adapter.  

An output adapter is operatively coupled to processor 404 

and is further configured to be operatively coupled to an 

output device such as a display device (e.g., a liquid 

crystal display (LCD), organic light emitting diode (OLED) 

display, cathode ray tube (CRT), or "electronic ink" 

display) or an audio output device (e.g., a speaker or 

headphones). 

[0051] In some embodiments, client computing 

device 402 includes an input device 410 for receiving input 

from user 400. Input device 410 may include, for example,   

a keyboard, a pointing device, a mouse, a stylus, a touch 

sensitive panel (e.g., a touch pad or a touch screen), a 

camera, a gyroscope, an accelerometer, a position detector, 

and/or an audio input device. A single component such as a 

touch screen may function as both an output device of media 

output component 408 and input device 410. 

[0052] Computing device 402 may also include a 

communication interface 412, which is configured to 

communicatively couple to a remote device such as server 

system 301 or a web server. Communication interface 412 

may include, for example, a wired or wireless network 

adapter or a wireless data transceiver for use with a 

mobile phone network (e.g., Global System for Mobile 

communications (GSM), 3G, 4G or Bluetooth) or other mobile 

data network (e.g., Worldwide Interoperability for 

Microwave Access (WIMAX)). 
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CLAIMS: 

1. A method for producing a monocrystalline

silicon ingot having a neck and a main body suspended from 

the neck, the method comprising: 

contacting a seed crystal with a silicon melt 

held within a crucible; 

pulling a neck from the silicon melt, wherein 

pulling the neck comprises: 

sensing the diameter of the neck by a diameter 

sensor; 

relaying a signal related to the diameter of the 

neck to a control unit; and 

regulating the diameter of the neck by sending a 

signal from the control unit to the pulling mechanism to 

increase or decrease the pull rate; 

measuring a pull rate at which the neck is pulled 

from the silicon melt, the measured pull rate being a pull 

rate calculated by the control unit; 

calculating a moving average from the measured 

pull rate; 

comparing the moving average of the measured pull 

rate to a target range to determine if dislocations were 

not eliminated during growth of the neck; and 

pulling an ingot main body from the melt if the 

moving average is within the target range, the main body 

being suspended from the neck, neck growth being terminated 

and the main body not being grown from the melt if the 

moving average is outside of the target range during neck 
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growth which indicates that the neck may include 

dislocations, wherein a control unit regulates the pull 

rate of the seed crystal and initiates termination of ingot 

growth if the moving average is outside of the target range 

during neck growth. 

2.  The method as set forth in claim 1 wherein 

the neck is lowered into the melt if the moving average is 

outside the target range. 

3.  The method as set forth in claim 1 or claim 2 

wherein the neck is a first neck, the method further 

comprising: 

pulling a second neck from the silicon melt if 

the main body is not grown from the first neck; 

measuring a pull rate at which the second neck is 

pulled from the silicon melt; 

calculating a moving average from the measured 

pull rate of the second neck; 

comparing the moving average of the measured pull 

rate of the second neck to the target range; and 

pulling an ingot main body from the melt if the 

moving average of the measured pull rate of the second neck 

is within the target range, the main body being suspended 

from the second neck. 

4.  The method as set forth in any one of claims 

1 to 3 wherein the moving average is time-averaged. 

5.  The method as set forth in claim 4 wherein 

the calculated moving average is a moving average over at 

least the previous 5 seconds of neck growth. 
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6.  The method as set forth in any one of claims 

1 to 5 wherein the moving average is length-averaged. 

7.  The method as set forth in claim 6 wherein 

the moving average is a moving average over at least about 

the previous 0.2 mm of neck grown. 

8.  The method as set forth in any one of claims 

1 to 7 wherein comparing the moving average of the measured 

pull rate to a target range is performed for only a portion 

of the neck. 

9.  The method as set forth in any one of claims 

1 to 8 wherein comparing the moving average of the measured 

pull rate to a target range is performed for the entire 

length of the neck. 

10.  The method as set forth in any one of claims 

1 to 9 wherein the ingot main body has a resistivity of 

less than about 20 mohm-cm. 

11.  A method for controlling the quality of a 

neck used to support an ingot main body, the method 

comprising: 

pulling the neck from a silicon melt by a pulling 

mechanism, wherein pulling the neck comprises: 

sensing the diameter of the neck by a diameter 

sensor; 

relaying a signal related to the diameter of the 

neck to a control unit; and 

regulating the diameter of the neck by sending a 

signal from the control unit to the pulling mechanism to 

increase or decrease the pull rate; 
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measuring a pull rate at which the neck is pulled 

from the silicon melt, the measured pull rate being a pull 

rate calculated by the control unit; 

calculating a moving average of the pull rate 

from the measured pull rate; 

comparing the moving average of the measured pull 

rate to a target range to determine if dislocations were not 

eliminated during growth of the neck; and 

sending a signal to terminate neck growth if the 

moving average falls outside of the target range. 

12.  The method as set forth in claim 11 wherein 

neck growth is terminated by lowering the neck into the 

melt. 

13.  The method as set forth in claim 11 wherein 

neck growth is terminated by increasing a pull rate of the 

neck to form an end cone and removing the neck from an 

ingot puller in which the neck was formed. 

14.  The method as set forth in any one of claims 

11 to 13 wherein the moving average is time-averaged. 

15.  The method as set forth claim 14 wherein the 

calculated moving average is a moving average over at least 

the previous 1 minute of neck growth. 

16.  The method as set forth in any one of claims 

11 to 15 wherein the moving average is length-averaged. 

17.  The method as set forth in claim 16 wherein 

the moving average is a moving average over at least about 

the previous 2 mm of neck grown. 
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18.  A system for producing a monocrystalline 

silicon ingot comprising: 

a crystal puller in which the silicon ingot is 

pulled; 

a crucible for holding a polycrystalline silicon 

melt within the crystal puller; 

a seed crystal chuck that secures a seed crystal 

for contacting the silicon melt;  

a pulling mechanism for raising and lowering the 

seed crystal; and 

a control unit for controlling growth of a neck 

from which an ingot main body is suspended, the control 

unit regulating the pull rate of the neck by sending a 

signal to the pulling mechanism to increase or decrease the 

pull rate to achieve a desired neck diameter, the control 

unit being configured to calculate a moving average of the 

pull rate and compare the moving average to a target moving 

average to determine if dislocations were not eliminated 

during growth of the neck, the control unit terminating 

neck growth when the pull rate is outside of the target 

moving average. 

19.  The system as set forth in claim 18 further 

comprising a termination mechanism for terminating neck 

growth, the termination mechanism being communicatively 

connected to the control unit. 

20.  The system as set forth in claim 19 wherein 

the termination mechanism produces a warning signal for 

alerting a technician. 
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21.  The system as set forth in claim 19 wherein 

the warning signal causes an alarm to alert the technician. 
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