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ABSTRACT

This paper proposes a new algorithm for comparing amplitude between multiple digital input signals and its digital
logic architecture. After simultaneously comparing multiple inputs, the proposed algorithm can provide the
information of the largest (or smallest) value among them by using a simple digital logic function. The drawback of the
method is to increase hardware resource. To overcome this we propose a reuse method of the overlapped logic
operation. The proposed method focuses on enhancing the operational clock frequency, in other words decreasing
combinational delay time. After implementing the comparing method with HDL (hardware description language), we
experiment on it with environment of Cyclone 111 EP3C40F324A7 FPGA of Altera Inc. In case of 4 input signals, it can
increase the operational speed as mush as 1.66 times with 1.20 times the hardware resource. In case of 8, it can also
have 2.29 times the clock frequency and 2.15 times the hardware resource.
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Parallel( / all inputs ) {
Parallel( j all inputs except /) {
RAND,/‘ = RAND,/’ & Compare( D, D/‘)
Ror = Ror| Compare( D, D;) }
RAND,/' = RAND,/' & ROR,/‘ }
Compare( D; D)) {
if (D, < D;) Return 0
else Return 1 }

Fig. 2 Comparing method1

Compare( D; D)) {
if (7> /)
if (D; = D;) Return 0
else Return 1}
else {
if (D; < D;) Return 0
else Return 1 } }

Fig. 3 Compare function of method2

Compare( D; D)) {
if (7> /)1
if (D; < D;) Return 1
else Return 0 }
else {
if (D; < D;) Return 0
else Return 1 } }

Fig. 4 Modification of method2
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