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Abstract: For avalanche photodiodes (APDs) , low operation voltage is required for integrated circuit
stability and low power consumption. In this paper, a model for InAlAsSb separate absorption,
charge, and multiplication (SACM ) APD is established. To get higher gain at lower reversed bias volt-
age without sacrificing the operating voltage range, a high/low band gap multiplication layer is adopt-
ed. The effects of the thickness and doping concentration of the multiplication layer on the dark-current
and the break-down voltage have been investigated. By optimization of the doping concentration, the

break-down voltage and punch-through voltage can be decreased simultaneously.
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Fig.1 (a) The conventional structure and (b) the structure

with high/low bandgap heterojunction multiplication layer of
the InAlAsSb SACM APDs
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Fig. 2 Simulated and experimental I-V characteristic
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line for dark-current) and the gain (symbol line) of the hetero-

I-V characteristic (solid line for photo-current, dash

junction multiplication layer structure and the conventional

structure
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Fig.4 (a) The electric field distribution biased at reversed
voltage of 0 V, 40 V and their respective break-down voltage
(58.5 V for heterojunction multiplication layer structure and
63.6 V for conventional structure) and (b) the band edge pro-
file biased at 0 V of the heterojunction multiplication layer

structure (solid line) and the conventional (dash line) structure
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dash line for dark-current), the gain (symbol line) and (b)
electric field distribution at the bias of -40 V of devices with

different doping concentration of the low bandgap region
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Fig. 6 The photo-current (solid line) and the dark-current

(dash line) of the heterojunction multiplication layer struc-
tures with different low bandgap region thickness and the same

total thickness of the multiplication layer
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