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SPLASH-2 benchmark performance, hardware cost, and energy consumption
of the proposed CMP architecture so as to show its feasibility.
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A 3-D NoC Architecture for Field Stackable CMPs
using Inductive Coupling

Hirok1 MatsuTant, 12 MicHiairo KoisucHr, 3
TADAHIRO KURODA™ and HIDEHARU AMmANOT

In this paper, we discuss a novel 3-D CMP architecture, in which the num-
ber and types of chips stacked in a package can be changed in response to the
applications running on the CMP, by using the inductive coupling based 3-D
IC technology. Each chip in the proposed 3-D CMP architecture has vertical
communication interfaces and an arbitrary horizontal Network-on-Chip (NoC).
By stacking such chips, their topology and routing information is automatically
exchanged and a 3-D network across them is then formed. In this paper, we
develop a full system simulation environment for the proposed CMP architec-
ture. A heterogeneous 3-D CMP, in which some chips have their own horizontal
NoCs while the others do not, is demonstrated in order to confirm the correct
operation of the proposed system. As preliminary evaluations, we show the
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Processor
L1 I-cache size
L1 D-cache size
# of processors
L1 cache latency

UltraSPARC-III
16 KB (line:64B)
16 KB (line:64B)
8
1 cycle

L2 cache size
# of L2 cache banks

256 KB (assoc:4)
64

8x8 mesh (2D)

L2 cache latency 6 cycle
Memory size 4 GB
Memory latency 160 cycle

Topology 2x4x8 mesh (3D)
Routing dimension-order
Switching wormbhole
# of VCs 4
Buffer size 4 flit
Router pipeline [RC][VSA][ST]
Flit size 128 bit
Control packet 1 flit
Data packet 5 flit
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