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Comparison of MPSoC with different router architectures based on FPGA and
ASIC implementation
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Abstract : With the scaling of Complementary Metal Oxide Semiconductor(CMOS) process ,
Multi-Processor System-on-Chip(MPSoC) is becoming a preferable way to improve the rate of data
processing. Because Network-on-Chip(NoC) is the key part of MPSoC, acting as the communication medium,
the design of NoC would influence the performance of the whole system. Two different NoCs are studied
and the influence of router structure on MPSoC is discussed. Experimental results obtained through
ModelSim simulation show that the transmission latency of the router with delay optimization techniques
has decreased by 6 times. Besides, the MPSoC on Field Programmable Gate Array (FPGA) and Application
Specific Integrated Circuits(ASIC) are implemented respectively. The areas and critical delay gap between
them through two corresponding synthesis Computer Aided Design(CAD) flows in 0.13 pm process are
measured. The area of FPGA is roughly 29 to 33 times that of ASIC, and the critical delay of FPGA is 4.5 to
7.5 times that of ASIC.

Key words: Multi-Processor System-on-Chip; Network on Chip; Field Programmable Gate Array;

Application Specific Integrated Circuits; area; delay
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Table4 Resource utilization for FPGA implementation

resource utilization

sub-modules

logic cells registers M4K
before optimization 81 668 41912 856
sum
after optimization 65224 38 652 696
optimized ratio 1.25 1.08 1.23
local memory 2516 1308 512
cache 12 660 7 440 120
packetizer before optimization 12 980 8508 64
processor packetizer after optimization 14 032 9128 64
ALU 2756 0 0
decoder 5988 4096 0
before optimization 36 752 17 252 160
router after optimization 19 280 13372 0
optimized ratio 1.91 1.29 —
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Fig.7 Resource utilization percentage for different parts Fig.8 DC synthesis area before optimization and after optimization
Pl 7 FR G A BT IR L 2 [l 8 DC £ TR A A AR AL 1 0

M7 AT LAE Y, DU ARG 2% b T T 45% 032 B T ORI A A7 AR B, DR e O AR B SRR PRI R S
BB RBCR e o WRIBATLUE H, RALHTS , 202 0T iy BE IR0 A A — B Ao, E20R T 2 Fhii th 254
Ak R ph A A TR A

e 4 v 2% B 2 B IR A AR 3R 3 R R T RRRR 3R, AT AR AT X N A R AT T AR ORI A R AL AL IS
B ZR G0 it 1A T BRI B i ARSI AEAT T XS L, Ansk 5 .

% 5 FPGA SE LRI R TR
Table5 Layout area for FPGA implementation

: : 2 maximum operating
logic cells registers M4K area/mm’ frequency/MHz
before optimization 81 668 41912 856 33.75 19.06
after optimization 65 224 38 652 696 29.10 44.26
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2t RAM B9 8. RAM H 1 e Soor 159 el
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Fig.9 FPGA/ASIC area and delay ratio Fig.10 Task assignment
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Table9 Transmission latency(period)

path 0->1 1->2 2->3 3->4 4->5 5->6 6->7 total delay
before optimization 0 11 0 8 0 10 0 29
after optimization 1 3 0 3 0 3 1 11
4 Hig %10 fEHER
Table10 Transmission latency
e =1 1 L 425 M BB B B transmission delay/us FPGA ASIC FPGA/ASIC
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