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CLAIMS 

1. A method for wet etching a substrate using a single wafer wet etching processing system 

that includes a plurality of stations to produce a substrate having a desired final etch profile, 

wherein the desired final etch profile defines a desired thickness of the substrate at one or 

more radial locations on a surface of the substrate after etching, the method comprising the 5 

steps of: 

measuring, at a measurement station, an initial thickness information for a particular 

substrate; 

calculating an etch profile for the particular substrate including: for each of a plurality of 

radial locations, calculating a respective etch depth according to the measured initial 10 

thickness information for the respective radial location and according to the desired 

thickness for the radial location after etching, wherein each radial location surrounds a 

center of the surface at a respective radial distance from the center, and wherein a first 

etch depth for a first radial location among the plurality of radial locations differs from a 

second etch depth for the second radial location among the plurality of radial locations;  15 

generating an etch recipe for selectively etching the respective etch depths on the 

particular substrate at each of the plurality of radial locations according to the calculated 

etch profile; spinning the particular substrate;  

etching the particular substrate as it is spun to achieve the desired final etch profile, 

wherein the etching includes selectively etching the amount of substrate material 20 

defined by the first etch depth from the entire first radial location and selectively etching 

the amount of substrate material defined by the second etch depth from the entire second 

radial location; 

wherein the plurality of stations are disposed within a housing and are accessed by an 

automated substrate transfer device that is configured to controllably move the particular 25 

substrate between stations. 

2. A method according to Claim 1, further comprising the step of measuring final thickness 

information at the measurement station for the particular substrate. 

3. A method according to Claim 1, in which measuring the initial thickness information 

includes optically scanning one or more locations on a surface of the particular substrate and 30 
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recording a detected thickness for the one or more locations as the initial thickness 

information. 

4. A method according to Claim 1, in which the initial thickness information includes a 

thickness of the substrate at one or more radial locations on the surface of the substrate. 

5. A method according to Claim 1, in which the step of calculating the etch profile for the 5 

particular substrate further comprises calculating radial thickness for the particular substrate 

and calculating etch depth according to an algorithm that is as a function of the radial 

thickness and the desired final etch profile. 

6. A method according to Claim 5, in which the etch depth is also calculated as a function 

of a reference height of one or more vias within the particular substrate. 10 

7. A method according to Claim 1, in which the etch profile for the particular substrate is 

calculated according to an algorithm that is a function of a final thickness information of a 

previous substrate. 

8. A method according to Claim 1, in which the step of generating the etch recipe includes 

adjusting etch parameters according to an algorithm that is a function of the etch profile. 15 

9. A method according to Claim 8, in which the etch parameters control etching of the 

particular substrate during the etch step by a wet etching apparatus that is located at the etch 

station, the etch parameters including a plurality of radial positions of a nozzle dispensing a 

chemical etchant, a spin speed of the particular substrate on a rotatable support , an arm scan 

speed, an arm acceleration, a concentration of the chemical etchant, a temperature of the 20 

chemical etchant, a dwell time, a flow rate of the chemical etchant, an etch duration, and a 

speed and acceleration of the nozzle between the plurality of radial positions. 

10. A method according to Claim 1, in which the step of etching the particular substrate 

includes dispensing a chemical etchant onto the surface of the substrate according to the etch 

recipe by a single wafer wet etching device that is located at the etch station. 25 

11. A method according to Claim 1, further comprising the step of measuring, in real-time, 

final thickness information at the measurement station for the particular substrate after etching 

the substrate and in the event that the desired final etch profile has not been achieved based on 
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the measured final thickness information, then the substrate is delivered back to the etch 

station by the automated substrate transfer device. 

12. A method according to Claim 1, further comprising the step of cleaning the particular 

substrate including dispensing a cleaning solution onto the particular substrate and scrubbing 

the particular substrate. 5 

13. A method according to Claim 12, in which the cleaning step includes dispensing a spray 

of cleaning solution onto the particular substrate. 

14. A method according to Claim 12, in which the cleaning step includes megasonically 

cleaning the particular substrate. 

15. A method according to Claim 1, in which the step of etching the particular substrate 10 

includes detecting the end point in which one or more TSVs are revealed using an end point 

detection device. 

16. A method according to Claim 1, in which etch rate is calculated according to an 

algorithm which is a function of the etch rate from a previous substrate. 

17.  A computer implemented control system for controlling a wet etching process of a 15 

substrate in a single wafer wet etching processing system including a single wafer wet etching 

device having a rotatable support configured to spin the substrate and an imaging device 

disposed within a housing and accessible by an automated substrate transfer device to produce 

a substrate having a desired final etch profile, the control system including one or more 

processors communicatively coupled to the single wafer wet etching device and imaging 20 

device and configured to interact with a computer-readable storage medium and execute one 

or more software modules stored on the storage medium, comprising:  

an imaging module configured to cause the imaging device to measure an initial 

thickness information for the substrate and receive the initial thickness information from 

the imaging device; 25 

a substrate thickness module configured to calculate, in real time, a radial thickness for 

the substrate and calculate an etch depth for the substrate at a plurality of radial 

locations according to at least the initial thickness information and the desired final etch 

profile wherein each radial location surrounds a center of the surface at a respective 
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radial distance from the center, and wherein a first etch depth for a first radial location 

among the plurality of radial locations differs from a second etch depth for a second 

radial location among the plurality of locations; 

an etch recipe module configured to generate an etch recipe for selectively etching the 

substrate at each of the plurality of radial locations according to the calculated radial 5 

thickness and the etch depth at each of the plurality of radial locations and cause the 

single wafer wet etching device to etch the substrate according to the etch recipe as the 

substrate is spun, by selectively etching the amount of substrate material defined by the 

first etch depth from the entire first radial location and selectively etching the amount of 

substrate material defined by the second etch depth from the entire second radial 10 

location;  

wherein the imaging module is further configured to, after the substrate is etched by the 

etch station, cause the imaging device to measure a final thickness information for the 

substrate, in real time, and receive the final thickness information from the imaging 

device. 15 

18. A system according to Claim 17, in which the etch recipe module is also configured to 

calculate the etch recipe according to a final thickness information of a previous substrate. 

19. A system according to Claim 17, in which the substrate thickness module is also 

configured to calculate the etch depth according to an algorithm that is as a function of the 

radial thickness and the desired final etch profile. 20 

20. A system according to Claim 17, in which the substrate thickness module is also 

configured to calculate the etch depth as a function of a reference height of one or more vias 

within the substrate. 

21. A system according to Claim 17, further comprising a cleaning module configured to 

cause a substrate cleaning apparatus to clean the substrate. 25 

22. A system for performing a wet etching process on a substrate, comprising: 

a housing including walls that define an interior space; 

a measurement station disposed within the interior space of the housing, the 

measurement station including an imaging device configured to measure in real time 

both initial thickness information and final thickness information for the substrate; 30 
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an etching station disposed within the interior space of the housing, the etching station 

including a single wafer wet etching device having a rotatable support configured to 

spin the substrate;  

an automated substrate transfer device that is disposed within the interior space of the 

housing and is configured to controllably move the substrate between the measurement 5 

station and the single wafer wet etching station to allow measurements to be performed 

in real time at the measurement station as the substrate is undergoing the wet etching 

process; and 

a computer implemented control system communicatively coupled to the etching station, 

the measurement station and the substrate transfer device, wherein the control system is 10 

configured to control the wet etching process by: (1) causing the imaging device to 

measure the initial thickness information of the substrate; (2) receiving the initial 

thickness information from the imaging device; (3) calculating an etch profile for the 

substrate in real time, the etch profile including, for each of a plurality of radial 

locations, a respective etch depth for each radial location wherein each radial location 15 

surrounds a center of the surface at a respective radial distance from the center, and 

wherein a first etch depth for a first radial location among the plurality of radial 

locations differs from a second etch depth for the second radial location among the 

plurality of locations; (4) generating an etch recipe for selectively etching the respective 

etch depths on the substrate at each of the plurality of radial locations; (5) causing the 20 

single wafer wet etching device to etch the substrate according to the etch recipe while 

the substrate is spun on the rotatable support; (6) and after the substrate is etched, 

causing the imaging device to measure the final thickness information, and (7) 

collecting the final thickness information from the imaging device. 

23. A system according to Claim 22, in which the control system is configured to calculate 25 

the etch recipe for the substrate in real time as a function of the initial thickness information, a 

target etch profile and a final thickness information from a previous substrate etched using the 

single wafer wet etching device. 

24. A system according to Claim 22, in which the etching station includes an end-point 

detection device that is configured to detect an end point of the wet etching process. 30 
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25. A system according to Claim 23, in which the end-point detection device includes a 

light emitter and a light detector. 

26. A system according to Claim 24, in which the substrate comprises a substantive having 

TSVs and the control system is configured to detect a reveal point for the substrate having 

TSVs. 5 

27. A system according to Claim 26, in which the end-point detection device is configured 

to: (1) emit light onto at least a sample area of a surface of the substrate; (2) detect a reflection 

of the light off of the sample area of the surface; (3) calculate an intensity of the reflection; (4) 

compare the intensity of the reflection to a reference intensity that is indicative of a reveal 

point which is a point at which the TSVs are revealed on the surface of the particular 10 

substrate; (5) detect when the intensity corresponds to the reference intensity and thereby 

identify the reveal point of the etching process; and (6) set an end point of the wet etching 

process in view of the identified reveal point and optionally in view an over etch duration 

which is inputted by a user. 

28. A method according to Claim 9, in which at least the plurality of radial positions are 15 

defined to position the nozzle above the first radial location to selectively etch an amount of 

substrate material defined by the first etch depth from the entire first radial location and 

subsequently position the nozzle above the second radial location to selectively etch an 

amount of substrate material defined by the second etch depth from the entire second radial 

location. 20 


