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Introduction  
�  AMS CHESS1 HV-CMOS chip is available for testing  
�  Preliminary I-V and capacitance results : 
◦  I-V measurement  
◦  C-V Measurement  
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 pixel IV measurement setup  
�  Substrate: Biased at -HV 
�  Perimeter pixels: grounded 
�  Central pixel: grounded 
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I-V curve in CHESS1 chip 
�  No breakdown up to 100V bias voltage  
�  I-V curve in different pixel array is similar  
◦  Between different pixel size from 45X100um to 45X800um 
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I-V (single pixel  Vs pixel array)  
�  A3 pixel : 
◦  45X200um pixel , diode area fraction of 30%  

�  Large pixel array: 
◦  45X200um pixel  
◦  diode area fraction of 40%  
◦  2X2 mm2 
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Setup for single-pixel capacitance 
measurement  
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�  Substrate: grounded  
�  Central pixel: Biased at +HV 
�  Perimeter pixels: Biased at +HV 

One of CHESS1 submission is to measure the capacitance of passive pixel with 
different size and diode area fraction  



Capacitance of central pixel array 
with different size  
� df 

q  At low bias voltage 
q  C(A4) is about 1/2 of C(A8) 
q  C(A6) is about 1/4of C(A8) 
q  C(A8) is about 1/8 of C(A8) 
 

Rate plot 
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Capacitance of pixel array with different diode area fraction 

A3  
A4 

q  C(A3) is about 50%~90% of C(A7) 

A7  
A8 
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q  C(A7) is about 70% of C(A8) 



C(central pixel) Vs C(all pixels)  

� df A7, All 9 pixels capacitance 
A7, central pixel capacitance  
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C(A7 All pixels ) / C(central A7 pixel) 



Summary  
�  Preliminary I-V and capacitance results for HV-CMOS CHESS1 chips  
◦  I-V measurement 

�  Can Biased up to 120V without breakdown 
�  Low leakage current (pA level)  

◦  C-V measurement 
�  The central pixel capacitance at low bias voltage is roughly proportional 

to pixel size. 
�  Observe lower capacitance for pixel with lower diode fraction  
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Pixel size=45X100um  

� df 

q  C(A1) is about 0.8~1.1 of C(A2) 
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Pixel size=45X200 um  
�  A3: 30% Nwell 
�  A4:50% nwell  

�  A10: 30%, without contact between pixel  
�  A11,A12: 30% with reduced contact between pixel 
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