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Packet Transfer Networks for 3-D Stacked Chips with
Inductive Coupling

DAISUKE SASAKI,# HIROKI MATSUTANI, "t YASUHIRO TAKE,*
YUKI ONO," YUKINORI NISHIYAMA,! TADAHIRO KURODA'
and HIDEHARU AMANOf

Wireless chip-interconnect using inductive coupling, which enables us to stack know-good-
dies after the chip fabrication, receives an attention with its high degree of flexibility and
communication performance. To make the best use of the benefits, communication scheme
between cores on different chips must be established. As the communication scheme for the
wireless chip-interconnect, we propose a ring-based NoC with vertical bubble flow control and
compare it with a ring-based NoC with virtual-channel flow control and a conventional verti-
cal bus structure. These communication schemes are implemented on a real wireless 3-D IC,
and they are evaluated in terms of the performance and area. Simulation results show that
the prototype chip works at 200MHz. The wireless interconnect supports 4GHz double data
rate transfer and consumes 33.8mW at average. The ring-based NoCs achieve a significantly
higher throughput compared to the bus-based one. The ring-based NoC with vertical bubble
flow outperforms that with conventional virtual-channel flow control in terms of the cost per
performance.
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