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A Model of Implementable SMT Processor on FPGA
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Recent improvements of FPGA technology in its clock frequency, density and configura-
tion cost enable to implement large-scale, complex circuit. In these days, many systems
adopt FPGA so that the processor in FPGA will be required higher performance. This
paper focuses on Simultaneous Multithreaded (SMT) architecture, one of multithreading
technique. We suggest a model of SMT processor with memory controller on FPGA design-
ing in hardware description language. As a result, a model that contains SMT processor,
cache memory and memory controller is able to implement on single FPGA. Furthermore,
we indicate efficient hardware use with internal Block RAM.
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Paramater Value
Hardware Contexts 2
Issue Width 2
Execution Units SimpleALUX 2, ComplexALU X1,
Lord/Store Unit X1

Number of Physical Registers 92

ROB 24

Issue Queus 8
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Data Width 32bit
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i
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Madule Stico (single) Slige (SMT) Stico (SMT-singlo) | Ratio (SMT/singlo)
IF_stats 100 288 188 288
ROB 657 1128 671 203
EX state 888 12 224 1.25
MA sate 102? 1118 88 108
Instreution Window 808 864 58 107
ID/RN_state 1273 2082 808 1.64
RR state 1138 1166 17 1.01
Tots! 6370 8368 1896 1.31
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DODR controller 350

USB controller 33
Total 11182
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