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The MUTEX

Mutual exclusion of independent signals
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The NCL Arbiter
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b. NCL version 2

R1 and G1 behave as an oscillation
R2 and G2 behave as an oscillation

Two independent rails
to
one dual rail flow

Flow arbitration component

freetodual component
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Verilog code

testbench arbD.v
circuit freetodual.v
make arbD

Flow Specification

freetodual(RO, R1 -> dual){
flow {RO, R1} -> dual;

token {1:0} dual;

token RO, R1, MO, M1, PO, P1;
MUTEX(RO, R1 => MO, M1);
AND(MO, NOT(dual/1) -> P0);
AND(M1, NOT(dual/0) -> P1);
PO -> dual/0;

P1 ->dual/l;

close RO <- dual/0;

close R1 <- dual/1;

/[ autoconsume

close dual <- {dual/O, dual/1};

}



Three independent rails
to
one three rail variable

Verilog code

testbench arbT.v
circuit freetotrinary.v
make arbT

freetotrinary component

ROCOMP dualACOMP
RO free _.duaIA/O
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Flow Specification

freetotrinary(RO, R1, R2 -> trinary){
flow {RO, R1, R2} -> trinary;

token {2-0} trinary;

token {1:0} dualA,

token R2, M2, P2;

token R4

freetodual(RO, R1 -> dualA);

{dualA/0, dualA/1} -> inR4;

MUTEX(inR4, R2 => M4, M2);

AND(M4, NOT((trinary/2) -> P4);
AND(M2, NOT(dualACOMP) -> trinary/2);
[P4, dualA/0] -> trinary/0;

[P4, dualA/1] -> trinary/1;

P2 -> trinary/2,

{trinary/0, trinary/1} -> dualACOMP;

close dualA <- {trinary/0, trinary/1};

close inR2 <- trinary/2;

/[ auto consume

close trinary <- {trinary/0, trinary/1, trinary/2};
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Four inepen dent rails freetoquad(dualA, dualB -> quad){

({0 flow {dualA, dualB} -> quad;
. : token {3-0} quad;
one quad rail variable token {1:0} dualA, dualB;

token RO, R1, R2, R3, R4, R5;
token M4, M5, P4, P5;
freetodual(RO, R1 -> dualA);
freetodual(R2, R3 -> dualB);
{dualA/0, dualA/1} -> R4;
{dualB/0, dualB/1} -> R5;

ification MUTEX(R4, R51 => M4, M5);
Flow Specification ,i5p 114" NOT(dualACOMP) -> P4

Verilog code [AdNDI(AI\;Ig,Pl\Ii]DT(dualg%OMP) -> P5;
ualA/0, -> quad/0;
testbench arbQ.v [dualA/1, P4] -> quad/1:
circuit freetoquad.v [dualB/0, P5] -> quad/2:
make arbQ [dualB/1, P5] -> quad/3:

{quad/O, quad/1} -> dualACOMP
{quad/2, quad/3} -> dualBCOMP
close dualA <- dualACOMP;
close dualB <- dualBCOMP;
/[ autoconsume
freetoquad component close quad <- {dualACOMP, dualBCOMP}:;

dualACOMP
ROCOMP
RO free .duaIAIO quad/0
to @ — @
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Two inependent dual rail flows
to
one dual rail variable

Verilog code
testbench arbDD.v

Flow Specification

freedualtodual(dualA, dualB -> outfinal){
flow {dualA, dualB} -> outfinal,
token {1:0} dualA, dualB, outfinal;
token inRO, inR1, MO, M1, PO, P1;

Il sequences the input duals into a single output
dual
{dualA/0, dualA/1} -> inRO;
{dualB/0, dualB/1} -> inR1;
MUTEX(inRO, inR1 => MO, M1);
AND(MO, NOT(dualACOMP) -> PO0);
AND(M1, NOT(dualBCOMP) -> P1);

circuit freedualtodual.v
make arbDD [dualA/O, PO] -> inA/O;
[dualA/1, PO] -> inA/1,;
[dualB/0, P1] -> inB/0;
[dualB/1, P1] -> inB/1;
_outflnaICOMP {inA/0, inB/0}] -> outfinal/0;
freedualtodual component -OutﬁnaICOMP {|nA/1 II’]B/l}] -> 0Utf|na|/l
outfinal/# -> outfinal COMP;
ROCOMP dualACOMP @_ outfinal COMP, PO] -> dualACOMP;
RO free | duglA/ 5 \inA/0 loutfinal COMP, P1] -> dualBCOMP;
to — close dualA <- dualACOMP;
RICOMP | dual @ AL close dualB <- dualBCOMP;
R1=—— Y] ,QF close outfinal <- outfinalCOMP; // autoconsume
v\‘ Mlit‘flnaICOMP finallo
0 auytiina
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inR1 EW_DL autfinal/l
X
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