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Abstracty

a CLB-based CPLD low-power
technology mapping algorithm consider area and

In this paper,

delay time is proposed.

To perform low power technology mapping for
CPLD, to be
represented to DAG. The proposed algorithm are

a given Boolean network have

consist of three step.

In the first step, TD(Transition Density) calculation
the
feasible clusters are generated by considering the
the
number of input and the number of OR-terms for
CLB{(Common Logic Block) within a CPLD. The
the node
separation method, and the node duplication method

have to be performed. In the second step,

following conditions: the number of output,

common node cluster merging method,

are used to produce the feasible clusters. In the final
step, low power technology mapping based on the
CLBs into the
several proper CLBs.

is packing the feasible clusters

The proposed algorithm 1s examined by using

benchmarks in SIS. In the case of that the number
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of OR-terms is 5, the experiments results show that
reduce the power consumption by 30.73% comparing
with that of TEMPLA, and 17.11% comparing with
that of PLAmap respectively.
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N ; . Table 1. Comparison result of the existing
using node separation algorithm

technology mapping and proposed algorithm
considered only area assuming CST <5
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oF &t IS
TEMPLA | PLAmap ; 1-,‘;{{ = FaEd
block | power | block | power | block | power 1] DerTung Chen,' Jason Cong, ”Perfgrmance .
a2 T 56 36 6 6.9 54 36 -Driven Mapping for CPLD Architectures”,
alug || 185 | 324 | 200 | 312 | 186 | 338 FPGA, 2001. ‘
dalu | 483 | 473 | 480 | 396 | 476 | 456 [2] Zhi-Hong Wang, En-Cheng Liu, Jianbang
exS5p | 130 | 262 | 132 | 193 128 | 283
duke2| 68 9.8 69 86 67 | 101 LUT-Based FPGA Technology Mapping”,
1481 | 97 | 309 | 94 | 241 | 94 | 312 ASP-DAC, pp.635-640, January 2001.
cps f 123 | 312 | 118 | 289 | 113 | 332 (3} Jae-Jin Kim, Hi-Seok Kim, Chi-Ho Lin, "A
aPeX4 141 | 356 | 126 | 315 | 125 | 333 New Technology Mapping for CPLD under
misex3|] 141 336 141 33.6 135 35.2 the time constraint” ASP_DAC, DD235_238y
psdes{| 127 | 348 | 126 | 342 | 124 | 348 January 2001
sort f 105 | 247 | 102 | 268 99 28.4 , N . . .
Total | 1656 | 315.1 | 1644 [ 284.7 | 1601 | 3275 [4) Jae-Jin Kim, Hi-Seok Kim, Chi-Ho Lin, "An
Hl @ |+3449] —304% |+260% | 15008 1 1 Efficient CPLD Technology Mapping under
Time Constraint”, ICM2000, pp. 265-268,
November, 2000.
¥ 2. CSTe<Haw) ueekg aeue A4 [5] E. M. Sentovich, K. J. Singh, L. Lanvagno,
71€9) GaelEH AYge dueEne Zu) v
Table 2. Comparison result of the existing for Sequetial Circuit Synthesis”, UCB/ERL
technology mapping and proposed algorithm Memorandum M92/41, May. 1992.
considered only power consumption — assuming
TEMPLA PLA Ae
MPL. LAmap ormel =
block | power | block | power | block | power
aluZ 56 8.6 56 6.9 57 52
alud 185 | 324 | 200 | 31.2 189 | 236
dalu 483 | 473 | 480 ) 396 | 488 | 276
exbp || 130 | 262 132 | 193 134 | 122
dukeZ | 63 9.8 69 86 71 7.3
1481 97 30.9 94 24.1 94 218
cps 123 | 31.2 118 | 289 135 | 265
apexq4 | 141 35.6 126 | 315 129 | 305
misex3| 141 | 336 | 141 | 336 | 142 | 30.7
psdes | 127 | 348 | 126 | 342 127 | 284
sort 105 | 247 102 | 268 | 101 | 22.1
Total | 1656 | 3151 | 1644 | 284.7 | 1667 | 2359
H) 52 || 066261 +3B576| -14% |+17.14%] 1 1
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