DA

Design Automation Symposium

DAS2019
2019/8/28

BLE5EE—WRET (RSFQ) MED

Y4 IV TR DO DERTK T2 AV CBESECIRFIE

Tkt £ ER D A — %2

BE : BEESER—#AE 7 (Rapid Single-Flux-Quantum) [IE&I%, ZOE#EM: L EKEEBIENS
CMOS [HE& I3 U TEAMED & 2 IR D R & U TSI TWS. AFETIE, RSFQ EIFED 7~
DEME TN E AV BB TFIE2RET S, BEFETE, F<AMVRIZSES N2k LT,
BANVELEBITE N A 2 HERUKED LIRS Z IET B, £21V0E OEMEREZRL, %
DOFAMEARIC SV THMEROBAEZ M S ZODEMEDRELTD. JhlkY, EREYyF V7%
15 RSFQ FE OB BV TEAFTFETIRE U OB TR DRI 217D 2N TE 5.

A Global Routing Method with Wire Length Budgeting

for Timing Adjustment of Rapid Single-Flux-Quantum Circuits

KET KITAMURAL'®)  NAOFUMI TAKAGIY KAZUYOSHI TAKAGI?

Abstract: Superconducting Rapid Single-Flux-Quantum circuit technology is expected as a next-generation
circuit technology superior to CMOS circuits because of their high speed and low power consumption. In this
report, we propose a global routing method with wire length budgeting for RSFQ circuits. In the proposed
method, paths connecting tiles are searched to determine coarse routes on the rough tiled routing area, and
also the wire length in each tile on each path is specified with consideration of the routing resources in order
to prevent competition of demands for them in detailed routing. This enables us to guarantee the routability
of RSFQ circuits, which is difficult for the existing global routing method because wire length matching is

performed in RSFQ circuits.
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Fig. 1 A part of a RSFQ logic circuit.
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Fig. 2 A circuit layout with equal length PTL routes.
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Fig. 3 A routing process using the proposed global routing
method.
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Fig. 4 (a)A routing area. (b)The grid graph.
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Fig. 5 A flow of the proposed algorithm.
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Fig. 6 Wire length of a net crossing a global cell.
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Fig. 8 Route extension using R-flip detouring.

Algorithm 1 Route Extension by R-flip
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AR TR ZREL 2. EMETFHN2ITO 2T, BFED
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REIVEEAR TR TR U o 7, BES Y F V72175
RSFQ [AIEEOEAREIEIZ 5 1 D AR AT REME DAL %2 475 2
EMNTED.

L8813, BETIN I XADRBER 7 ©— XD E
FRNCG 2 ZERY, 7IVT) XAOKRE % FHIZTW,
FRETEOBERE2HOCCERMRE Y Y F 2V 72175 5
BUARODMET 2175, X512, ETINITY ALE2EEL -
RSFQ E#D 72D CAD Y — N %2 EkT 2 T ETH .
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