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of the semiconductor wafer to provide a density charge trap 

and, thereby, inhibit the formation of the high 

conductivity inversion or accumulation layer.  For example, 

the layer can be deposited onto a surface that forms the 

interface between the high resistivity substrate and a 

buried oxide (BOX) to hinder the movement of charges across 

the interface. 

[0005]    The effectiveness of charge trapping in 

semiconductor structures depends on multiple factors 

including the density of crystal defects, polysilicon 

structure (grain size), polysilicon deposition [CVD] 

conditions, status of the polysilicon to silicon substrate 

interface, doping level, resistivity, interface states, 

surface contamination and thermal treatment applied during 

device manufacturing.  To ensure a proper charge trapping 

efficiency, a great variety of technological parameters are 

carefully controlled and monitored during manufacturing of 

charge-trapping layer semiconductor wafers for RF device 

applications. A measurement of charge trapping efficiency 

is an important component in quality control in charge-

trapping layer semiconductor structure manufacturing. 

[0006]    Conventional methods of measuring 

charge trapping efficiency in semiconductor wafers are 

based on testing radiofrequency (RF) device performance.  

RF devices are built on top of the wafers and then tested. 

The process of RF device manufacturing involves many 

technological steps and is time consuming.  Feedback on the 

quality of the wafer processing is delayed and this may 

incur significant throughput and yield losses in wafer 

manufacturing.  
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CLAIMS: 

1. A method for assessing a quality of a

semiconductor structure, the semiconductor structure having 

a front surface and a back surface generally parallel to 

the front surface and comprising a charge trapping layer, 

the method comprising: 

illuminating the semiconductor structure to 

generate charge carriers in the semiconductor structure; 

measuring an electrostatic parameter of the 

semiconductor structure during or after illumination of the 

semiconductor structure to generate charge carriers in the 

semiconductor structure, the electrostatic parameter being 

selected from the group consisting of (1) a capacitance of 

the semiconductor structure and (2) a difference in voltage 

potential between the front surface of the semiconductor 

structure and an electrode; and 

assessing the charge trapping efficiency of the 

semiconductor structure to determine suitability of the 

semiconductor structure for use in a radiofrequency device 

based on the measured electrostatic parameter of the 

semiconductor structure. 

2. The method as set forth in claim 1 wherein

the measured electrostatic parameter is normalized to the 

measured electrostatic parameter of a semiconductor 

structure not comprising a charge trapping layer. 

3. The method as set forth in claim 1 wherein

the measured electrostatic parameter is compared to a 

baseline parameter to assess the charge trapping efficiency 

of the semiconductor structure. 
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4. The method as set forth in claim 1 wherein 

the electrostatic parameter is the capacitance of the 

semiconductor structure. 

5. The method as set forth in claim 1 wherein 

the electrostatic parameter is measured during generation 

of charge carriers. 

6. A method for assessing a quality of a 

plurality of semiconductor structures, the semiconductor 

structures having a front surface and a back surface 

generally parallel to the front surface and comprising a 

charge trapping layer, the method comprising assessing each 

semiconductor structure by: 

illuminating the semiconductor structure to 

generate charge carriers in the semiconductor structure;  

measuring an electrostatic parameter of the 

semiconductor structure during or after illumination of the 

semiconductor structure to generate charge carriers in the 

semiconductor structure, the electrostatic parameter being 

selected from the group consisting of (1) a capacitance of 

the semiconductor structure and (2) a difference in voltage 

potential between the front surface of the semiconductor 

structure and an electrode;  

assessing the charge trapping efficiency of the 

semiconductor structure based on the measured electrostatic 

parameter of the semiconductor structure; and 

forming a radiofrequency device only on the 

semiconductor structures which are determined to be 

suitable. 
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7. The method as set forth in claim 6 wherein 

the semiconductor structure comprises a handle wafer, a 

dielectric layer, a charge trapping layer disposed between 

the dielectric layer and the handle wafer, and a silicon 

device layer, the dielectric layer being disposed between 

the silicon device layer and the charge trapping layer. 

8. The method as set forth in claim 7 wherein 

the handle wafer has a resistivity of at least about 1,000 

Ohm-cm. 

9. A method for assessing a quality of a 

plurality of semiconductor structures, the semiconductor 

structures having a front surface and a back surface 

generally parallel to the front surface and comprising a 

charge trapping layer, the method comprising assessing each 

semiconductor structure by: 

illuminating the semiconductor structure at fixed 

injection levels to generate charge carriers in the 

semiconductor structure; and  

measuring an electrostatic parameter of the 

semiconductor structure during or after illumination of the 

semiconductor structure to generate charge carriers in the 

semiconductor structure, the electrostatic parameter being 

selected from the group consisting of (1) a capacitance of 

the semiconductor structure and (2) a difference in voltage 

potential between the front surface of the semiconductor 

structure and an electrode; and 

assessing the charge trapping efficiency of the 

semiconductor structure based on the measured electrostatic 

parameter of the semiconductor structure.  
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10. The method as set forth in claim 9 wherein 

the semiconductor structure comprises a handle wafer having 

a resistivity of at least about 1,000 Ohm-cm, a dielectric 

layer, a charge trapping layer disposed between the 

dielectric layer and the handle wafer, and a silicon device 

layer, the dielectric layer being disposed between the 

silicon device layer and the charge trapping layer. 

11. A method for assessing a quality of a 

semiconductor structure, the semiconductor structure having 

a front surface and a back surface generally parallel to 

the front surface and comprising a charge trapping layer, 

the method comprising: 

measuring an initial electrostatic parameter of 

the semiconductor structure, the initial electrostatic 

parameter being selected from the group consisting of (1) a 

capacitance of the semiconductor structure and (2) a 

difference in voltage potential between the front surface 

of the semiconductor structure and an electrode; 

generating charge carriers in the semiconductor 

structure at fixed injection levels; and 

measuring an excited electrostatic parameter of 

the semiconductor structure during or after generation of 

charge carriers in the semiconductor structure, the excited 

electrostatic parameter being the same as the initial 

electrostatic parameter. 

12. The method as set forth in claim 11 

comprising determining the difference between the initial 

electrostatic parameter and the excited electrostatic 

parameter. 
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13. The method as set forth in claim 12 wherein 

the difference is compared to a baseline difference to 

determine if the semiconductor structure is suitable for 

use in a radiofrequency device. 

14. A method for assessing a quality of a 

semiconductor structure, the semiconductor structure having 

a front surface and a back surface generally parallel to 

the front surface and comprising a charge trapping layer, 

the method comprising: 

illuminating the semiconductor structure to 

generate charge carriers in the semiconductor structure;  

measuring an electrostatic parameter of the 

semiconductor structure during or after illumination of the 

semiconductor structure to generate charge carriers in the 

semiconductor structure, the electrostatic parameter being 

the difference in voltage potential between the front 

surface of the semiconductor structure and an electrode; 

and 

assessing the charge trapping efficiency of the 

semiconductor structure based on the measured electrostatic 

parameter of the semiconductor structure. 

15. A method for assessing a quality of a 

semiconductor structure, the semiconductor structure having 

a front surface and a back surface generally parallel to 

the front surface and comprising a charge trapping layer, 

the method comprising: 

illuminating the semiconductor structure to 

generate charge carriers in the semiconductor structure;  
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measuring an electrostatic parameter of the 

semiconductor structure after generation of charge carriers 

by illumination of the semiconductor structure, the 

electrostatic parameter being selected from the group 

consisting of (1) a capacitance of the semiconductor 

structure and (2) a difference in voltage potential between 

the front surface of the semiconductor structure and an 

electrode; and 

assessing the charge trapping efficiency of the 

semiconductor structure based on the measured electrostatic 

parameter of the semiconductor structure. 

16. A method for assessing a quality of a 

semiconductor structure, the semiconductor structure having 

a front surface and a back surface generally parallel to 

the front surface and comprising a handle wafer having a 

resistivity of at least about 1,000 Ohm-cm, a dielectric 

layer, a charge trapping layer disposed between the 

dielectric layer and the handle wafer, and a silicon device 

layer, the dielectric layer being disposed between the 

silicon device layer and the charge trapping layer, the 

method comprising: 

illuminating the semiconductor structure to 

generate charge carriers in the semiconductor structure;  

measuring an electrostatic parameter of the 

semiconductor structure during or after illumination of the 

semiconductor structure to generate charge carriers in the 

semiconductor structure, the electrostatic parameter being 

selected from the group consisting of (1) a capacitance of 

the semiconductor structure and (2) a difference in voltage 
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potential between the front surface of the semiconductor 

structure and an electrode; and 

assessing the charge trapping efficiency of the 

semiconductor structure based on the measured electrostatic 

parameter of the semiconductor structure. 

17. A method for assessing a quality of a 

semiconductor structure, the semiconductor structure having 

a front surface and a back surface generally parallel to 

the front surface and comprising a charge trapping layer, 

the method comprising: 

illuminating the semiconductor structure by one 

or more lasers at two different wavelengths to generate 

charge carriers in the semiconductor structure;  

measuring an electrostatic parameter of the 

semiconductor structure during or after illumination of the 

semiconductor structure to generate charge carriers in the 

semiconductor structure, the electrostatic parameter being 

selected from the group consisting of (1) a capacitance of 

the semiconductor structure and (2) a difference in voltage 

potential between the front surface of the semiconductor 

structure and an electrode; and 

assessing the charge trapping efficiency of the 

semiconductor structure based on the measured electrostatic 

parameter of the semiconductor structure. 

18. A method for assessing a quality of a 

semiconductor structure, the semiconductor structure having 

a front surface and a back surface generally parallel to 
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the front surface and comprising a charge trapping layer, 

the method comprising: 

illuminating the semiconductor structure to 

generate charge carriers in the semiconductor structure;  

measuring an electrostatic parameter of the 

semiconductor structure during or after illumination of the 

semiconductor structure to generate charge carriers in the 

semiconductor structure, the electrostatic parameter being 

selected from the group consisting of (1) a capacitance of 

the semiconductor structure and (2) a difference in voltage 

potential between the front surface of the semiconductor 

structure and an electrode, wherein the electrostatic 

parameter is measured at a plurality of sites on the 

semiconductor structure;  

producing a state map based on the measured 

electrostatic parameter at each site; and 

assessing the charge trapping efficiency of the 

semiconductor structure based on the measured electrostatic 

parameter of the semiconductor structure. 

19. The method as set forth in claim 11 

comprising assessing the quality of a plurality of 

semiconductor structures, wherein each semiconductor 

structure is assessed by: 

measuring an initial electrostatic parameter of 

the semiconductor structure, the initial electrostatic 

parameter being selected from the group consisting of (1) a 

capacitance of the semiconductor structure and (2) a 

difference in voltage potential between the front surface 

of the semiconductor structure and an electrode;  
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generating charge carriers in the semiconductor 

structure; 

measuring an excited electrostatic parameter of 

the semiconductor structure during or after generation of 

charge carriers in the semiconductor structure, the excited 

electrostatic parameter being the same as the initial 

electrostatic parameter;  

determining the difference between the initial 

electrostatic parameter and the excited electrostatic 

parameter; 

comparing the difference between the initial 

electrostatic parameter and the excited electrostatic 

parameter for each semiconductor structure to a baseline 

difference to assess the semiconductor structure; and 

forming a radiofrequency device only on 

semiconductor structures which are determined to be 

suitable. 

20. A method for assessing a quality of a 

semiconductor structure, the semiconductor structure having 

a front surface and a back surface generally parallel to 

the front surface and comprising a charge trapping layer, 

the method comprising: 

measuring an initial electrostatic parameter of 

the semiconductor structure, the initial electrostatic 

parameter being selected from the group consisting of (1) a 

capacitance of the semiconductor structure and (2) a 

difference in voltage potential between the front surface 

of the semiconductor structure and an electrode; 
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generating charge carriers in the semiconductor 

structure by illuminating the semiconductor structure at 

two different wavelengths by one or more lasers; and 

measuring an excited electrostatic parameter of 

the semiconductor structure during or after generation of 

charge carriers in the semiconductor structure, the excited 

electrostatic parameter being the same as the initial 

electrostatic parameter. 
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