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Introduc6on	
The diode fabrication process consists (for p-implants on an n-type wafer) of a blanket 
boron implantation, followed by a blanket metalization layer. The diodes are then  
defined by lithography, and the metal layer removed from the future trench locations. 
Either a wet etch based on potassium hydroxide or a dry reactive ion etch can be  used 
to form the trenches. The metal contact layer must be chosen to act as an etch resist 
for the etch process chosen. The etch must be deep enough to cut through the boron 
implanted layer, and somewhat deeper to provide potential barrier between elements 
upon biasing to depletion of the whole array 
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3d	simula6ons	with	 tcad.	DevEdit	 tool	used	 to	create	structure.	
Figure	 below	 shows	 the	 3d	 structures	 with	 trenches	 and	 the	
poten6al	in	a		fully	depleted	structure	.			

The usual process used to fabricate planar diode arrays on 
high-resistivity silicon was first outlined by Joseph Kemmer [1]. 
It is based on the use of a rather thick thermallygrown silicon 
dioxide layer between the ion implants which form the diode 
elements to electrically isolate the diodes from each other. The 
full process as implemented in our laboratory uses a total of 5 
masks for the basic structure, interleaved with several 
deposition and etching steps. Much of this labor can be avoided 
if the isolation is provided not by field oxide, but by etching 
trenches into the silicon which define the diode boundaries. This 
technique has been demonstrated to be effective for realizing 
detectors made of High-Purity germanium (HPGe) or lithium-
diffused silicon (Si(Li)). Furthermore, this isolation scheme 
would give rise to a reduced inter-pixel capacitance. 
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Illustration 1: Figure 1-6 

Capacitance	as	a	func3on	of	Trench	Depth	
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Process flow chart for fabrication 
Of trenched diode arrays 

Left: Picture of processed 4 
Inch wafer with diode array 
 
Right: An electron micrograph 
of an etched device, showing 
the junction of four diodes. 
The cross is the trench and is 
about 30 microns deep. 

Leakage current measurement 
from few of the diode from the  
arrays. 


