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Claims: 

1.  A warpage detector for detecting warpage in substrates, the warpage 

detector comprising: 

one or more light sources disposed in a front opening of a substrate storage 

cassette; 

a camera for capturing images of exposed portions of one or more substrates 

when present;  

a motion assembly having a mounting stage for supporting the camera; and 

a data acquisition interface (DAI) coupled to the camera to process substrate 

images and detect warpage of substrates based upon the processed substrate 

images,  

wherein the camera includes a focus lens configured to resolve and capture 

an edge of a substrate having a thickness between about 300 micrometers and 

about 3000 micrometers.  

 

2.  The warpage detector of claim 1, wherein the mounting stage is coupled to a 

vertical support, wherein the mounting stage is configured to rotate laterally about 

the vertical support, and wherein the mounting stage is configured to move vertically 

along the vertical support.  

 

3. The warpage detector of claim 1, wherein the one or more light sources are 

disposed above a viewfinder of the camera. 

 

4.  The warpage detector of claim 1, wherein the one or more light sources 

comprise diffusive light. 

 

5. The warpage detector of claim 1, wherein the one or more light sources 

comprise light emitting diodes (LEDs). 

 

6. The warpage detector of claim 1, wherein the camera has a mass of less than 

about 300 grams.     
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7.   The warpage detector of claim 1, wherein the DAI further comprises a user 

input shell.  

 

8. The warpage detector of claim 1, wherein the DAI further comprises a data 

storage device. 

 

9. The warpage detector of claim 1, wherein the motion assembly further 

comprises a robotic arm. 

 

10.  A substrate processing system, comprising: 

one or more process chambers; 

a transfer chamber; 

a pair of load lock chambers; 

a plurality of substrate storage cassettes each having a front opening and 

configured to receive and hold a plurality of substrates;  

a substrate storage cassette loader to shuttle cassettes of substrates 

between the pair of load lock chambers and the plurality of substrate storage 

cassettes; and 

a warpage detector for detecting warpage of substrates in the plurality of 

substrate storage cassettes, the warpage detector comprising: 

one or more light sources disposed in the front opening of each 

substrate storage cassette of the plurality of substrate storage cassettes to 

illuminate one or more substrates when present;  

a camera for capturing images of exposed portions of one or more 

substrates when present, wherein the camera includes a focus lens 

configured to resolve and capture an edge of a substrate having a thickness 

between about 300 micrometers and about 3000 micrometers;  

a motion assembly having a mounting stage for supporting the 

camera; and  

a data acquisition interface (DAI) coupled to the camera to process 

substrate images and detect warpage of substrates based upon the 

processed substrate images. 
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11. The substrate processing system of claim 10, further comprising a 

microprocessor for providing communication between the DAI and the substrate 

storage cassette loader. 

 

12.  The substrate processing system of claim 10, wherein the substrate storage 

cassette loader comprises a robotic arm having a rear end disposed proximate a 

central pivot and a blade having an edge gripper or vacuum gripper for securing 

substrates during transfer. 

 

13. The substrate processing system of claim 12, wherein the camera is mounted 

on the rear end. 

 

14. A method for detecting warpage in a substrate for processing, comprising: 

(a) capturing an image of an edge of the substrate having a thickness 

between about 300 micrometers and about 3000 micrometers; 

(b) processing the image of the edge of the substrate; 

(c)  determining an extent of warpage in the substrate from the processed 

image; and 

(d) communicating results including accepted substrates to one or more 

microprocessors so that only the accepted substrates are processed. 

 

15. The method of claim 14, wherein during the capturing of the image of the 

edge of the substrate, the substrate is illuminated with diffusive light.  

 

16. The method of claim 14, wherein the processing of the image of the edge of 

the substrate includes image noise filtering. 

 

17. The method of claim 14, wherein determining the extent of warpage in the 

substrate comprises comparing image data of the substrate edge image to a 

warpage threshold standard.  
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18.  The method of claim 14, wherein (a) to (c) are sequentially performed on a 

plurality of substrates contained in a substrate storage cassette. 

 


