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Ge [1] and GaAs [2] transfer to Si using the layer 
exfoliation [3] process have been recently demonstrated 
by researchers.  Such processing techniques can be used 
to fabricate structures for III-V device integration with Si 
as well as GOI platforms for high performance 
microelectronic applications.  More generally, the 
coupling of wafer bonding and layer exfoliation provides 
the flexibility for monolithic integration of virtually any 
material [4] with Si, greatly increasing the functionality of 
CMOS technology. 
 
Unfortunately, processing schemes utilizing layer 
exfoliation require large doses of implanted H, typically 
~1017 H·cm-2 to induce layer splitting.  The cost of this 
expensive implantation step can be lowered by reducing 
the dose necessary to induce layer splitting.  Thermal 
expansion mismatch is another limitation to 
heterointegration by wafer bonding [5].   Although the 
layer exfoliation process can be used to alleviate the 
thermal stress arising from bonding thermally mismatched 
wafers, annealing temperatures must nonetheless be 
minimized to prevent wafer delamination. 
 
We have recently demonstrated a process for transferal of 
epitaxial Ge layers to large diameter Si wafers utilizing 
H-ion implantation and a strained SiGe etch-stop layer 
[6].  The etch-stop was used to selectively remove the 
exfoliation damage in the Ge with a H2O2 etch after wafer 
bonding and layer transfer.  In addition, we have 
demonstrated that strained SiGe layers grown under 
tensile strain also display H-gettering behavior and can be 
incorporated with Ge to locally enhance the H 
concentration in the implanted donor wafer.  Figure 1 is a 
TEM micrograph showing such a Ge transfer structure 
comprised of a SiGe etch-stop and second SiGe film 
which serves as a H gettering layer.  The micrograph 
shows two strain fields in the region of the implant; one 
surrounding the peak concentration of the as-implanted H 
profile and the other surrounding the getter layer.   After 
H-ion implantation and annealing, the getter layer 
contains an enhanced H concentration, shown in Figure 2.  
This structure exhibits a significantly enhanced tendency 
for blister formation compared to H-implanted Ge without 
a getter layer. 
 
The gettering properties of strained SiGe layers and their 
application to Ge layer exfoliation will be presented.   
Incorporation of H-getter layers greatly enhances the 
exfoliation kinetics of Ge, allowing a concomitant 
reduction of H dose and implant annealing temperature.  
Data will be presented showing the enhanced exfoliation 
kinetics of Ge structures containing H-getter layers.  Also, 
the apparent role of vacancies and their role in localized 
platelet formation will be discussed.  
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Figure 1 – XTEM micrograph showing a H+-implanted 
getter structure after implant annealing.  The etch-stop 
and getter layers are comprised of strained SiGe grown on 
a relaxed Ge donor wafer. 
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Figure 2 – SIMS profiles showing enhanced H 
concentration in a strained SiGe getter layer, before and 
after implant annealing. 
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