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Modeling and performance analysis of adaptive optoelectronic
hybrid interconnection shunt structure
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Abstract; Aiming at the problems of hybrid optoelectronic network-on-chip (HONoC) , such as conges-
tion control and poor adaptive capabilities,and the inability to realize optoelectronic co-simulation,an a-
daptive hybrid optoelectronic interconnection shunt structure suitable for reconfigurable array processors
is proposed. Based on this structure,an adaptive shunt routing algorithm and a low-loss non-blocking 5-
port optical router are designed,and an adaptive hybrid optoelectronic interconnection simulation model
and performance statistical model based on System verilog and Verilog are established. The experimental
results demonstrate that in the case of network edge node congestion,the routing algorithm designed to
avoid congestion improves 17. 5% on average,the number of cross waveguides and microring resonators
required for optical routers is greatly reduced,and the average path insertion loss is only 0. 522 dB. The
hybrid optoelectronic interconnection performance statistical model has function such as supporting the
design of routing strategies and topology structures. It can perform statistics on resource usage, power
consumption, insertion loss,and other performance.
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Fig. 1 Overall structure of adaptive photoelectric

hybrid interconnection shunting network
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Fig. 4 Schematic diagram of shuntable

electric transmission network
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Tab. 2 Electrical network resource occupation

Ttem 4 X 4 Electric router network
Fre/MHz 227.560 —
LUT 17032/2532960 0.67%
LUTRAM 309/459360 0.07%
FF 18316/5065920 0.36%
BRAM 776/2520 30.79%
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Tab.3 Optical network resource occupation

Item 5-port optical routing network
Fre/MHz 227.560 —
LUT 72048/2532960 2.84%
LUTRAM 7968/459360 1.73%
FF 123624/5065920 2.44%
BRAM 216/2520 8.57%
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Congestion Congestion Build cycle Build cycle config-cycle
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Tab.5 Number of five port optical router devices

Router Number of Number of crossed/Bent Number of optical Number of microring
structure waveguides waveguides terminals resonators
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Tab. 6 Comparison and evaluation of insertion loss
) Ref. [16]] Ref. [13] Ref. [14]
Parameter /This paper /This paper /This paper
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