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a ~1μm InGaAs/GaAsSb Type II absorber layer 
(100 repetitions), InGaAsP grading layer, a InP 
field control (charge) layer, and an intrinsic  InP 
multiplication region, followed by a p+ doped 
InP cap layer.  The mesa definition process etch-
es through the InP multiplication and field con-
trol layers of the APD structure and defines the 
active region of the devices. In this design, the 
smaller bandgap Type II superlattice layer re-
mains unetched. This shallow-etched mesa ge-
ometry is passivated by BCB. The thin film re-
sistor of NFAD devices is deposited on top of 
the BCB layer in a concentric ring pattern 
around the device mesa.  

 
Characterization Results 

We packaged SPADs and NFADs in TO-46 
cans to perform device characterization at re-
duced temperature. We placed the packages in-
side a temperature chamber with low-noise BNC 
cables connecting the device terminals to a 
Keithley 236 source measurement unit. I-V 
characteristics were measured after stabilizing 
the oven temperature at -40 °C. Figure 2 illus-
trates the dark current vs. reverse bias behavior 
of four SPADs with a 30 µm mesa diameter. The 
very low variation among these devices suggests 
excellent surface passivation of the shallow 
etched mesa by BCB as well as good uniformity 
of the epitaxial growth across the wafer.  


