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Abstract In this paper, we present a new logic synthesis method for PLA with 2-input logic elements. A PLA with 2-input
logic elements can achieve low-power dissipation and high-speed operation by using latch sense-amplifiers and a charge sharing
scheme. In addition, an arbitrary 2-input logic function is conveniently implemented in place of the conventional AND/OR
planes. Therefore it can realize some classes of logic functions in a smaller circuit area. Since the proposed method makes full
use of the existing multiple-valued logic minimization algorithms along with a new logic extraction technique for 2-input func-
tions, it can be easily implemented and can handle practical circuits. The method has been implemented and the experimental
results are presented.
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VAR, CREA T TR AOMMIEIZ X ) VLST O KEEL
S TRErHIEMS 2 LTH 0, S EES
DHDRABERTTHIERFEFICHE LR oTETWV A,
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REFRTA - MREORBL Y RS TH D Z L2, AND-OR
OTERIECHRENL oS BT 5, ZELvolk
AL LIFLEFIH SN TE, BRE T IBM @ 1-GHz
oA raruky oIy Fa— VERSIER SN L Y
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7= Khatri 512 & T PLA OZE#ERE AV KO b —
7 /4 X %FERT S VLSL e FEPRES TV 2]

L2 L—AT, /EDPLA IZEVR—-ZAFRE VoL
HHEATERT I HFRUCHANRELTEEEILEL T2 L o
RuEx->THY, 20O RBELRHEREOFERICIZN
WTWL W, Z0L) REESS, M SRMICER
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BeCTH B, T AT AND-XOR-OR B PLA OFHE A
FE[T Bl DIETH L EALIENTE S,

2. 2ADHEBELEET S PLA

2AIGHBEENVERTAPLART v FRIC VAT T
BWSEENHTAZ LI Lo TRICE AT OBE I TEEE
- REBEDZEHEL TS, TAR1IOLEIRT XD
12 AND/OR FHE 2515 AND/OR + V2 EED 2 AT
HEHEVICEERZ A LPTETHL. W22 A0
WHEVEHT S PLA OEREKERT. ZORKNrLDLY
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LIZEoTThR, 20D A CTRRBIEIIVE LS
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SRS DB % LE-term LS. 2 ANGREELEZET
% PLA TEBWRELHENL LE-term DM TH A LA D T
EWCEL, BEAIZOEBEYERT 570124 % AND
FHRICBIIZBEOHY R L T5E. 22T, LOFHEILE
ELVEBEHZIEST RS +T) i LE-term OFIZ L » T
TEGZCEENDLZLITEE LV,

AFETE, BEAOMER/MITE, 2F )V LELEIED
Faf/MCT 5 LE-term OO OGHERE ST 52 &
FHMET L. WEAROWNE, 1) 525 EERE
NIZE FNA LE-term O, 2) il L7z LE-term % &
LS EwmBER, D2 205 vy FIZHhRTwab, 33

HMBLU3AETIE, ZO2DODAT v FIZ2nTEFRFR
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RHEERTFEICBV T o L QEELRRAT v TI3515
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247 4: 7 474D LE-term DML RO ER IZEDT N
TWwab,

FE3IL S =XX Xy BLOT #WE, F AT
mEXETHE,

FsCT &= F2ST

PRI TH. CCTF W FDSICET23777 5 THhb.
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TLETHBI s, AT & LT Fs DA—/8—Fa—
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Given: a sum-of-products F
Procedure cube_gen
C={
for each product term Xls‘sz e XinF
foreachl <i<n
for all subset T of S;
C=CuX; x5z x>V x3m)
end for
end for
end for
return C
end Procedure
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HOBEmETHE, £Ed 15mnThHY, £H 3.1 05
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UTD L) EBicE&onwciittzir).

FHE32 S=XX--- Xy BXOT 2, F 2Rk
wEXETaL,

FsCTCFgs Fys - Faon &= F2S & T

PRI B, TIZTFs, Fyo RFNENF OFIES, V7
k
TN CHT 577 s ThHS.

AER TS

%31 S=x3xP ... X BIUT %H¥HE, Frufis
HRETHE,

F-gf]FYgg "'FyinngFS = FoSeT

BWLT B, ZITFs, Fys, BENENF OWES, )7
TNXFRT BT T I8 THE.

FHI2OFEEITILE, BES 35174054
FREICE S 2BV TERT 2. MHES 252 bhizk 212,
FEH3N WA THERET IEBATET 24, $_XTEkD5
Ctmﬁ%%ﬁm&wtb,fs%FﬁFﬁ~~%?§F>
Fr7ELT2BRHRERMEEITY, TOHKRERIET &
LTwva.

3.4 LE-term 2 & L -ZEREER

HEERTFEORBOAT v 7%, FIHHiTHBELLFE
ETHIH L7 LEterm OfiZ RO BH L THL, ZOL &
LEterm DEAZR/PICTH LI %D @%*@%%?75“&)%.
FOFEFEEXR 6 ITRT

6T, BEWAHAREROLDIIT—VERED
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Given: a sum-of-products F
Procedure LE-PLA
X=1
Extract LE-terms of type 2 and type 3, and
put them into X.
C = cube_gen(F)
foreach § = X}'X;* --
T = supercube(fs)
X=XU(ST}
if § satifies F}chﬁf;%A *Fgn then
Simplify Fg with Fxs, Fe N F—sn
as a don'’t care set and obtam T
X=Xu{SeT}
end if
end for
G=0
for each LE-term Ty in X
Create a new variable Py to represent T;.
GC=G+ (Ty®Py)
end for
Simplify F 'with G as a don't care set and obtain Fi.
Replace Py in Fig with T;.
return Fig
end Procedure
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= XX+ X XXX
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OEFDEADH % F/T HHTE % K 5 HFE (weighted
covering problem) % ¢ & L2 ko TRMEM LR ENXEH 2
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T E RV,
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TAHLEYNH L., AFFETIE, Sz onlHEHERENFO
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{143 TIE3.1 LU 3.2DELAA

T3 B L322 AT H-010E, KD 2 DOHE
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ALY L.
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WHERETH L,
FgsiFgsa o+ Fn2T = FST
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MR = a7v s yORELY, BEOLIZDOVT
! —S;
F2X,'Fyo. 2%, Fyp Frso -+ F
A NILD. koT
FOO0 4% 44 X, Vo, Foso - Fasy
= SFygs Fgpo - Fgnn2ST
= S =XIXe X XD,

FOST=X,'T+X, T+---+X,'T
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i AND-OR LE-AND-OR AND-LE-OR LE-AND-LE-OR
FIEE WA (]| HOAE TR [BP] | RUHEC ] BRI (0] | MRTEEK | BER (RN
Z5xpl | 65 0.1 53 0.1 62 0.6 52 2.0
add6 | 355 0.5 37 0.1 325 93.2 37 15
addm4 | 200 04 109 0.3 193 49 99 134
adr4 75 0.1 17 0.0 69 0.7 17 0.1
dist 123 0.1 75 0.1 120 23 70 4.8
f51m 77 0.1 51 0.1 69 0.4 48 2.0
18err 52 0.1 39 0.0 49 0.6 38 1.0
mi8l | 42 0.1 30 0.1 40 0.2 28 14.6
mip4 | 128 0.2 97 0.1 124 13 92 25.6
rd73 127 0.0 37 0.0 113 5.0 34 1.4
root 57 0.1 42 0.0 52 0.9 40 1.4
sqr6 49 0.0 42 0.0 49 0.1 40 03
X 28
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