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ABSTRACT: In this talk we will overview some of our recent experimental prototypes. Specifically, we

will discuss: Interconnect fabrics: We will discuss a new class of interconnect fabrics suitable for small to
medium size multicore systems on a chip—those with less than 100 processors. The basis of this class of
interconnects is a crossbar. Crossbars have several advantageous properties: simple one hop routing; ease of
implementing QoS policies. On the other hand their scalability is limited and multicast operations can be
clumsy to implement. We show that the limits of scalability are not as severe as often thought. Additionally we
show how we solve multicast and implement common QoS policies. To support our arguments we will present
performance data from several prototype chips that we have built and show how they can be used to create
multicore systems.

Near threshold operation: Subthreshold circuit design, while energy efficient, has the drawback of
performance degradation. To retain the energy efficiency while reducing performance loss, we have proposed

near subthreshold operation for chip multiprocessors (CMP). In our talk we will discuss near threshold

computing (NTC). We show that, in the near threshold regime, logic and memory cells have different optimal
supply and threshold voltages. We then explore a design space in which several slower cores clustered together
share an L1 cache. We show that an architecture such as this is optimal for energy efficiency. In particular,
SPLASH2 benchmarks show a 53% energy reduction over the conventional CMP approach (70% energy
reduction over a single core machine).

3D die stacking: We will present results from a recent experimental prototype in 3D die stacking and NTC,
Centip3De. It is has 128 ARM cores and caches stacked on four layers. The DRAM memory system adds

another two layers.
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