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MIPS CPU o FPGA 1k

Implementation of MIPS CPU in FPGA

M ORET , B EAT

Akihiro SUGINO , Atuo HOTTA

Abstract The multi-cycle system and the pipelined architecture designed 32-bit CPU which used
the MIPS architecture in order to study the design technique of CPU. It is made to implement in
the product ‘EP1S10F780C7ES’ of the stratix series which is one of the highly efficient FPGA
devices of ALTERA. The design of a multi-cycle system and a pipelined architecture was
performed, and both performance comparison was performed. MIPS CPU of a multi-cycle system
operated by 61.60MHz. MIPS CPU of a pipelined architecture operated by 42.90MHz. A general

performance ratio is considered that an about 2.60-time performance ratio is obtained.
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add add $s1,$s2,$s3 | $s1=$s2+$s3 BARSURF—non—-HY
subtract sub $s1,$s2,$s3 | $s1=$s2-$s3 BARSUR F—1oa—HY
o add immediate addi $s1,$s2,100 | $s1=$52+100 EREME A —1o0—-5HY
|]"
ﬁv’ add unsigned addu $s1,$s2,$s3 | §s1=§s2+$s3 3ARSUR A—n7a—iEL
subtract unsigned | subu $s1,$s2,$s3 | $s1=$s2-$s3 BARSUKEF—nTa—iL
addiu )
add imm. unsign. $s1=$s2+100 EHEME A —/"oO—74L
$s1,$s2,100
and and $s1,$s2,$s3 $s1=$s2 & §s3 L XA @D AND
‘ or or $s1,$s2,$s3 $s1=$s2 | $s3 L X4AM D OR
SRMEE | and immediat andi $s1,$s2,100 | $s1=$s2 & 100 LORBAEFEHE D AND
| or immediate ori $s1,$s2,100 $s1=$s2 | 100 LORAEEHB O OR
| shift left logical sll $s1,$s2,10 $s1=$s2 <10 EHRE~RESTH
shift right logical srl $s1,$s2,10 $s1=$s2 >10 E#HOE~HEBEL I
=g load word Iw $s1,100($s2) $1=MEM[$s2+100] ARUMNSL IO REINERSE
s
fi’é‘ store word sw $s1,100($s2) | MEM[$s2+100]=$1 LORAMNDAENERE
T
o load upper imm. lui $s1,100 $s1 =100x2'° EHELE 16 EYE~AO—F
if(§s1==§s2)
branch on equal beq $s1,$s52,25 ZLWWEEIZPCHA DK
goto PC+4+100
if(§s11=$s2)
branch on not eq. | bne $s1,$s2,25 FELLEWEEIZ PC MR 5 Ik
goto PC+4+100
Con | " t $s1.$52.853 if($s2<$s3) KINEE LD R4/
set on less than slt $s1,$s2.$s
%#ﬁ $s1=1 :else $s1=0 2D A
ol if($52<100) KINEEE LU REETE HE
i set less than imm. | slti $s1,$s2,100 .
$s1=1 ;else $s1=0 2O B A
if($§s2<$s3) KINEEBL LD R4/
set less than uns. | situ $s1,$s2,§s3 )
$1=1 :else $s1=0 BARAEMA
. if($s2<100) RKINEB LORBEEHM
set l.t.imm.uns. sltiu $s1,$s2,100 )
$s1=1 else $s1=0 BR&A
: “ ] jump j 2500 go to 10000 BHMOTRELAATD YT
BEH - - -
o .| jump register jr $ra go to $ra HITI—F RET@§
DL
| jump and link jal 2500 $ra=PC+4; go to 10000 | 4T JL—F> CALL&H S
| 41 halt halt WE D=L
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add. 3 | 1 0 32 |add $s1,$s2, $s3

0 2
sub 0 2 3 1 0 34 sub  $s1,$s2, $s3
addi I 8 2 1 100 addi $s1, $s2, 100
addu R 0 2 3 1 0 33 addu $s1, $s2, $s3
subu R 0 2 3 1 0 35 subu $s1, $s2, $s3
addiu I 9 2 1 100 addiu $s1, $s2, 100
and R 0 2 3 1 0 36 and $s1,$s2, $s3
or R 0 2 3 1 0 37 or §$s1,$s2, $s3
andi - I 12 2 1 100 andi $s1,$s2, 100
ori:oe I 13 2 1 100 ori §$s1,$s2,100
sl R 0 0 2 1 10 0 sl $s1,8s2,10
sl : R 0 0 2 1 10 srl  $s1,8$s2,10
Iw I 35 2 1 100 lw  $s1,100($s2)
SW. : I 43 2 1 100 sw  $s1,100($s2)
lui I 15 0 1 100 lui  $s1,100
beg- I 4 1 2 25 beq $s1,$s2,25
bne: I 1 2 25 bne $s1,$s2, 25
sit | R 0 2 3 | o | 4 sit §$s1,9s2,§s3
sitio I 10 2 1 100 siti $s1,$s2,100
st | R 0 2 3 | o | 43 situ $s1, §s2, $s3
sltiu | 11 2 1 100 sltiu $s1,$s2,100
o J 2500 j 2500
ir R 0 3 | o | o | o | 8 ir  $ra
jal J 2500 jal 2500
halt 2 63 o | o | o | o | o halt
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%8. FAFTOYSLIOHE (AHF—4F 5555AAAA)
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