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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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o 1208) AR 2Bl S AFgsle] oF 91%e] &
A28 ¥|E 18 "o Yot Jejrg B =
2| sl=sle] ¥ Avks e o 7] 524
Sl 97 TR FAPE AT, sedel
o) 34 A WAL F2AA & Aok

HE 3. Fifth-order elliptic filterol] T+ 2% A=

B =% | HAL[12] | Map[14] | SPAID[15)
#C_steps 19 19 19 19
#AI.Us 2 2 2 2
indulip 1 1 1 1
-liers
#MUX 9/

- 1
inputs (4xMUX21) 26 10 7
#Buses 5 6 5 N/A
#Registers 12 12 14 19

¥ 4. Sixth-order bandpass filteroll 3} A8 ==t

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

I"

#C_steps 11 11 11 13
#ALUs 2 2 2 2
#Muliip 1 1 1 1
-liers
#MUX_ 8/
inputs [(4xMUX21) 12 z 10
#Buses 5 5 N/A 5
#Registers 11 11 14 11
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¥ 5. AM9I10¢] i@ A4 2}

H =2 vl | 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) | (6} xMUX21} | (36 XxMUX21)
5
5/ . 51
#Registers |(2 x6bitreg,, |LLDUTE ) 4 obit reg,
Ix12bitreg) |° OB 14 obitreg)
&) |2 % 13bit-reg) &
#Totl 48 59 57
bits
E 6. AM2901¢)] W% Ay Azt
£ = Emerad [2) CMLUI16]
#C_s 3 - -
#ALUs 1 1 1
#Multiplicrs NA NA N/A
#MUX_ 108 / 180 / 120/
inputs (27> MUX2D) | (48 XMUX21) | (32XMUX21)
13
15
11 { 2 1bitreg. ]
MRegisters |( 9dbitrog. | 5xdbitrog, |\ IITeR:
, . 10 4bit-reg.
2xSbitreg ) | SxSbitre | | gu
1 % 9bit-reg.) <&
#Towl bits 46 56 53
MUX21 : 2-inpwt multiplexer,
bit-reg. : bit register,
NfA : Not Available.
V.&3E

T FPGA7} APise] Te)] AMgsel we) &

Ao} ATz w42 weldt HA2E Y od
ElEdy gl 5 FAst & 4 glddck =% A
A sledels B8 JoF 3o ulE P5E A4
Foza 3] dAT2e] ql¥ frcle AA
TR stedeld] ks Eolmal dglvt

oo A AAzE AF A gt A
7} RAMe|v} FIFO 7R3 sme] Aeapef oigh 34
wpie] Aulelck 53] ] @4 E Sol AREt
oSl slege]l =HlE rIHE HashesA A
23} o xdt F2E 44 AT 5 xS I
A7} o Algsiejo} ik
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