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ABSTRACT 

The integration of deep sub-μW heterogeneous self-powered systems requires the support of off-chiplet routing of 
essential signals such as supplies, digital interfaces, timing, and power management. As opposed to single-chip designs, 
the complexity of off-chiplet routing conflicts with system cost, scalability (wire count increases with chiplet count between 
linearly and quadratically), substrate conformability and durability (degraded with more wires, e.g. in-textile), and 
substrate wire layer count and density limitations (e.g., stretchable). Thus, innovation in heterogeneous system integration 
is necessary to keep wire count minimal while distributing all necessary system-level signals, support reuse of chiplets 
from an existing collection (ecosystem), and keep power <<1 μW for sustained self-powered operation.  

This work introduces a heterogeneous system architecture integrating chiplets with a minimal wireline interface of one 
wire, which simultaneously carries the regulated supply for all chiplets, voltage-mode downstream data transfers from 
hub to hosts, current-mode upstream data transfers, and distributed power management. Integration in a low-dimensional 
system is illustrated by a system-on-wire for human physical state monitoring where chiplets are integrated on a wire, 
using human body as return path (e.g., for in-textile use). 
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