ot Gidi thiéu
+ Mach té hop 2 mirc cé thé dwoc biéu dién & nhiéu
dang khac nhau:
— Sum-of-Product

) 2 , — Product-of-Sum
Chwong 2: Mach t6 hop 2 mire — NAND-NAND
— NOR-NOR
> Gidi thiéu _
»Mang logic lap trinh d
oK >C:cn3nr?ifétacgnnbnén V:Q’d(; thira " Sum-of-Product
‘ — Murc th® nhét cla cac cdng 1a AND

» Cac phép toan Bool trén cac ham logic
> Bién ddi trén Cube va Cover
» D06 phirc tap clia mach 2 mirc

— Mtrc the hai ctia cac cdng 1a OR
— C6 thé xem la mach t6 hop 3 mirc néu tinh ca céng not

8K

= Gisi thieu B Thuat ng-Can ban

. . + Dai s6 Boole gdm mot tap
) :D gid tri B = {0, 1} va hai phép
toa’n “+" Vé H.”

+ Mbi bién Boole nhan mét
D trong hai gia tri 0 hoac 1

Yooy (i

+ Mai bién Boole a c6 phan o X
Sum-of-Product NAND-NAND bu ki hiéu &’ (000) (100)
+ M6t khéng gian nhiéu chiéu y
- dwoc bao pha b&i mét tap :
hgp n bién Boole dwoc biéu
o dién bang B"

+ M@i diém trong khong gian
) B" dwgc goi la dinh va dwoc
biéu dién b&i mot vector nhi
Product-of-Sum NOR-NOR

‘ . phén n Chiéu oy ) (xyz)

(xyz) (xyz)
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Thuat nglr-Bool

« Mot bién Boole dwoc biéu dién bdng mot ky tw
—Vidu:a, b, c'...

Mot biéu thiee Boole dwoc biéu dién bang mot
chudi cac bién va cac phép toan Boole

- Vidu:abc’,a+b'c...

M6t cube dwoc biéu dién bang tich cac bién

— Vidu: abc’, ab...

« M6t cube chira mét hay nhiéu dinh

BK
u Logic Synthesis

Thuat nglr-Ham Bool khéng day du

« Ham s6 Bool khéng day du (incompletely specified
Boolean function f)
« Mot ham sb Bool khéng day da f ctia N bién nhap x,,
..., X, va M bién xuét f,, ..., f,, 1a mét anh xa
f: BN > YM
voi BN = {0, 1]N va YM={0, 1, X}M
x € BN ma f(x) = X, v&i X |a gia tri don’t care (DC-khdéng

quan tam)
» Tap DC-Set la tap cac gia tri nhap cla bién x sao
cho fi(x) = X

'Pm.
u Logic Synthesis

Thuat nglr-Ham Bool day du

+ Ham sé Bool day du (completely specified Boolean

function f)
« Mot ham sb Bool day du f cta N bién nhap x4, ..., X,
va M bién xuét f,, ..., f, la mot anh xa
f. BN > BM

v6i BN = {0, 1}N va BM={0, 1}M
Néu M = 1: Ham ngd xuét don (single-output function)
» Tap On-Set la tap cac gia tri nhap cua bién x sao

cho f(x) = 1
« Tap OFF-Set la tap cac gia tri nhap cua bién x sao
chof(x)=0
”
u Logic Synthesis _

® Thuat ngir-Literal

* Bu (complement)

« BUu cia mdt ham luan ly day dd fl1a T sao cho:
—Tap On-Set clia f béng tap OFF-Set cla f
— Tap OFF-Set cia f bang tap On-Set cta f

« Literal: [a mot bién Bool hodc 1a phan bu cla
no.

« Mot cube 1a mot sy két hop cla nhiéu literal
—Vidu: abc, abc’q,...

lwm 1
u Logic Synthesis
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Thuat nglr-Cube

+ Mét cube ciing c6 thé biéu dién theo mét vector nhi phan.
o Mot cub’e cﬂg mét ham Bool f véi N ngd nhap va M ngd xuat
duwoc biéu dién la:
c=1[cy, ..., Cny CNits +-+» Cnaml
voi1<i<N:
c,1a 0 néu bién x; la bu trong ¢
¢, 1a 1 néu bién x; khéng bu trong ¢
¢, 1a _ hoac x néu x, khéng xuét hién trong ¢
vOoi N+1 <i<N+M
¢, 1a 0 néu c thudc tap OFF-set clia ngd xuét i-N cua f
¢ 1a 1 néu c thudc tap ON-set clia ngd xuét i-N cua f
- ¢, 1a _ néu c thudc tap DC-set ctia ngd xuét i-N cua f

BK

s
Thuat ngr-Cover

» Cover: dugc dinh nghia la mét tap cac cube va
dwoc biéu dién dwdi dang tbng céc tich
— Viduy:tép 2 cgbe {{a, b, c}, {d, e, f}} la m&t cover don ngd
nhap dwoc biéu dién: abc+def
« Contains (chwra): cube q la chira cube r khi va chi
khi:
— Tap cac literal clia q la tap con cla tap literal ctia r
— Cac output cla q la tap cha cla cac output cliia r
- Vidu:
» cube [0-, 1] contains (chtra) cube[00, 1]
» Cube[0-, 11] contains cube[0-,10]

'm\l
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dce)
Thuat nglr-Minterm

. Mi,nter‘m: Ié,mcf)t cube ma trong do tat ca cac
bién déu xuat hién

« Minterm c6 thé duoc biéu dién béi mot dinh
trong N-cube

* Minterm m, lalén hon

(dominate) m, (M,>M,)

néu mai vi tri ma m, co 1

thi m, cling co 1

Ly

(xyz) (xyz)

Xy'2) Mo

8K
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# Thuat ngd-Implicant

 Implicant: 1 cube chi chra cac tap dinh ON-set va
DC-set ctia ham Bool f thi dwoc goi la mot Implicant

* Prime implicant/prime: la mét implicant ma
— khéng chira bat ky mét implicant khac nao cua f
— va cling khéng hoan toan chira trong DC-set cla f.

+ Essential Prime implicant/essential prime |a mét
prime ma chira 1 ho&c nhiéu tap ON-set ma khong
chtra trong bat ky mét prime implicant nao khac

* Optional prime implicant la mét prime implicant ma
tat ca cac dinh duwoc chira trong cac prime implicant

khac
o~




s Thuat ngr-Minimal cover

¢ Minimal cover cho mét ham f dwoc sinh ra b&i viéc
Iwa chon tat ca nhirng essential prime implicants va
mot tap nhé nhét ctia optional prime implicant dé ma
tat ca cac dinh trong tap ON-set cta f déu duoc
chtra trong dé

* Relatively essenstial vertex cia mét cube q trong

mot cover C 1a moét djnh trong tap ON-set c6 trong q
va khong cé trong bat ky mét cube nao khac trong C.

BK
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BE Cac tinh chét can ban va du thira

* Irredundant (khéng dw thira): mét implicant
trong mot cover 1a khéng dw thira néu né
chira mét essential hoac mét relatively
essential vertex. Ngwoec lai thi no la
redundant (dw thira)

« Mot cover la mot prime néu méi mot implicant
trong né déu la prime

'Pm.
u Logic Synthesis

= Mang luan ly 1ap trinh dwoc

» Programmable Logic Arrays (PLAS)
« Mach t6 hop 2 16p c6 thé dwoc hién thuc bdi
PLAs

00 10 4i -li ||—1f‘—

t01 11 -|i -Ii i =

11+ 10 4i -Ii 1

a b 12 M a’_ " b/_ . o ) ‘fl f.z
o

| dce] .z . . . N
Dai sO Bool trén cac ham luan ly

» Phép nhan/giao (intersection/product):
- h=1fg
— ON-set, = ON-set; A On-setj
— OFF-set, = OFF-set; v OFF-setj
— DC-set???
» Phép trir (difference):
— h=fg=1g
+ Phép hoi/tdng (union/sum)
—h=fUg=f+g
— ON-set, = ON-set; v On-setj
— OFF-set, = OFF-set; A OFF-setj
» Tautology: ngd ra luén la 1 v&i moi ngd vao

- F=1
— OFF-set = empty
”~
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Bién dobi trén Cube va Cover

* Phép giao trén cube
-qg=cnd
— Tap literal la héi cua literal trong c va d
—qg=cnéu(c=d;vd=X)

-q=dnéuc =X
—-Néu(c=1Ad=0)v(c=0ad=1)thig=¢
— Vidu:

« 11X~ X10=110
« 11X A XO0X = ¢

* Phép giao trén cover: thyc hién phép giao trén tirng
cap cube cua cac cover do

Bién ddi trén Cube va Cover

+ Giai thuat Disjoint SHARP
* Thyc hién phép trir mét cube ¢ cho mét cube d (c ©
d)
—Néucnd=¢thicOd=c
— Nguorc lai:
1.Q=¢,q9=c
2.i=0
3. i=i+1,néui>N (sb literal) dén buéc 7
4. Néu (q,= d,) v (d, 1 x) thi dén buéc 3
5. Néug,=x,ganp=gq,loaitrrp=d. ,Q=Qvp
6. Gan g, vao d; tré lai bwoc 3
7. ¢ ©d da duoc tinh trong Q

8K
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Bién ddi trén Cube va Cover

« Giai thuat Disjoint SHARP

* Ky hiéu: ©

« Puoc st dung d& tinh C—D hay C D v&i C, D 14
cac cover.

Bién ddi trén Cube va Cover

* Vidu:chodla__11,cla_
e cBHd="
d;
o~
u Logic Synthesis ‘




Bién dobi trén Cube va Cover

« Giai thuat Disjoint SHARP
* Thyc hién phép trir mét cover C cho mét cube d (C
O d)
1.Q=¢,C,=C
2. LAy 1 cube (méi) ¢ € C,
3. Tinhl=cOd
4. Q=Qu. Loai c khéi C,

5. Néu C, = ¢, thi C © d c6 két qua 1a Q, nguoc lai vao buéc 2
Vi du: thwe hién phép trie cia _001vei{ 0 _, 10}
o
u Logic Synthesis _
D6 phtre tap cua mach 2 mire
« Mach 2 mtrc cé thé khé kiém soat
—Vidu: a;®a,..0a, C6 dd phure tap la 2" phép
nhan néu & dang tong cac tich
— (a4tby)(ay*by,)...(a,+b,) c6 A0 phirc tap 2" & dang
tbng cac tich
» Cac phép toan nhan nguyén trén cac toan han
n-bit, so sanh trén 2 toan han n-bit, cdng trw...
tat ca deu & dang tong cac tich va tich cac
tong.
o
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Bién ddi trén Cube va Cover

+ Giai thuat Disjoint SHARP

* Thuc hién phép trir mét cover C cho cover D (C ©
D)

Q=C,D,=D

. L&y 1 cube (méi) d e D,

. TinhI=Q®6d

Q = 1. Loai ¢ khéi C,

. Néu D, = ¢, thi C © D c6 két qua 1a Q, nguoc lai vao budc 2
+ Giai phap dé han ché khéi lwong tinh toan, can thlet
phai han ché kich thwéc clia cac cover. Vi vay can
phai han loai trir trrdng hop mét cube ¢ chira mot

cube d nao dé trong cover (single cube

o s wN

[ o containment minimality)
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Bai tap
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