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ABSTRACT

In this paper, we propose a new hardware allocation algorithm to minimize the number of multiplexers with
the predetermined inputs in the ASIC cell libraries or the multiplexer-based FPGAs.

In the proposed algorithm, the operation are allocated to functional units so that the number of interconnection
wires between functional units can be minimized. By considering the structure of the interconnection, the bipartite
graph is constructing for each edge in order to minimize the interconnection between functional units and
registers, Finally, the interconnection is minimized by removing the duplicated inputs of multiplexers and
exchanging the inputs across multiplexers.

The efficiency of the proposed allocation algorithm is shown by experiments using benchmark examples.
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¥ 3, Fifth-order elliptic filtersl] o3l 48 Az}

[ 7 =7

HAL[12] | Map{14] | SPAID{15]

#C_steps 19 19 19 19
#ALUs 2 2 2 2
#Multip 1 1 1 1
-liers

#MUX_ 9/

imputs | @xmuxany | 20 10 17
#Buses 5 6 5 N/A
#Registers 12 12 14 19

F 4. Sixth-order bandpass filtere] gt A& s}

2 =g | Map[14] | ADPS[16] | PUBSS[17]

#C_steps 11 11 11 11

#AL.Us 2 2 2 2
#Multip 1 1 1 1
-liers
#MUX _ 8/
2
inputs | (4xMUX21) 12 7 10
#Buses 5 5 N/A 5
#Registers 11 11 14 11
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E 5. AM29104] izt Ay A

X2 =% uhy | Emerald [2] | CMU [16]
#C_steps 3 - -
#ALUs 1 1 1
#Multip
Jiers N/A N/A N/A
#MUX_ 120 / 229 / 135 /
inputs  [(30 xMUX21) | (61 xMUX21) |(36 xMUX21)
5/
51 . 5
» =
#Registers |(2 x6bitreg.  |C DTSR | (4 Ot rog.
3x12bitreg) |2« T2PUTCE. |y i obitreg)
) 12 x13bit-reg.) 1-ICE.
#Total 48 59 57
bits
F 6. AM29019) w3l A Ast
£ =FuhY| Emenald [2] CMU[16]
#C_steps 3 - -
#ALUs 1 1 1
#Multipliers NA NA NA
#MUX_ 108 / 180 / 120/
inpuis (27XMUX21)| (48 xMUX21) | (32 xMUX21)
1| 2><lt§i:t)’—1eg 13
#Registers |( Oxdbitrog, | 5Xdbitreg, | 1BIbIR
. . 10 > 4bit-reg.
2 X 5bit-reg. ) | 5xSbit-reg, 1 X Obit-reg.)
1 % 9hit-reg.) &
#Total bits 46 56 53
MUX21 : 2-input multiplexer,
bit-reg. : bit register,
N/A : Not Available.
V.JdE

T FPGA7} M=ol o] RS ot =

2] §HAlx= FPGAE A4slr] $13F Hpie) A
ey AMSEm glevt AgjEd gkl 2Ry
sl Fala qlvh aehA] B =l Al
stude) &vd dwelgse AR Hulo o=
& Z< FPGAE 5E 3o sl /PE=slr] o
Fo] ASIC ®rl= FPGAE o]£3 33 Al
Eacad I kel

At s=de) gy dmeEe dATRe 3
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Aslel AR w4-E ueld AR " g
HE44 Y 5 A3 @ Uuck =23 A
Al =gl 5% 3oz 3o vlg 38 AR
Foga was] dAATEY Y Srrs AA
THHE =del] ke EolaAt sk

oo AF HA2E A dAe] A =¥
I} RAMe|v} FIFO 22 wjwg] Azle chigt 34
bHe) Saele). B3] =] 4 B Bo]| Algs)
A 3le slede] ndad] FPEE AR Al
427 953t 32E 44 dAT £ xS s
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