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J“Ll Conver+ing Problem 5+a+evnev\+sl
Three S+e\0;:
©) F\'gure out \mpwi’(s) ond output (s).
@ Understand vrelationship between wput(s) and Ou‘+PV‘+(S)'

@ Werite an expression for each output (each output is essem-tian?r a.
Se?q%"a‘{"& P‘“O\ole‘“")-

E’._?-(—': ‘Thermos+q+
1) Air conditioner tucns on £ “Cool” switch s ON and
tempecature T 2 9% guove +hermostat se#?ﬂi-
2) Furnace 4ums on i "Heat” switch is oN an

"“impefa'f‘u e
T £2° below “4hermostat se‘H’inS.

Iﬂpu+5 B "Cool switch — AC an

é v Heat " 5wi+c\r\
g Tewpecature T
yz( 2° [_c_,ons -iuw‘f") Thermbstat
Time of 'Dml (need Boolean/ bina(-/ —
) r“aP fese.r\‘{‘a-l'im\) B Furnace on
Fire <ensor b

{Ll-B f4.4 Min+erm/Max+efm EKPmnSionsl.

We con define combinational logic  ciccuits a number of UAVE
O Simple English description (eq., Out=4 f ony ‘mPu-lr=:L)

@ Cicemit schewmatic

@".‘rw\—h +avle (enumerate all possible input combiﬂa—f'ions)

@ Minterm Ex Pansion

New ways of describinj covnbrinational logic functiong
E) Maxterm Expansion

MinTecm Expansion

Evumeate combinatons of mputs which foce the output Ho be e (:Q
(eq., +he ”Retv\es{' S“‘D(’“ Qiaﬂal orl a busg or ‘Ho‘\e\/ < “Grue when anyone
puils i+).
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500 SHEETS, FILLER 5 SQUARE

50 SHEETS EYE-EASE® 5 SQUARE

42-382 100 SHEETS EYE-EASE® 5 SQUARE
42-389 200 SHEETS EYE-EASE® 5 SQUARE

42-392 100 RECYCLED WHITE 5 SQUARE
42-300 200 RECYCLED WHITE 5 SQUARE

13-782
42-381
Macsin U, 5. A
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purs

Force Out=24 imPlies OR ope(a'l’fof\.

Thus, o Minterm  expansion IS o Specific Sum —ot ~ Products erpression
wheve €ach e,w‘H'Y in a truth 4able g a4 basic element (+erm) n the

expression. These basic producet terms are  colled mm"‘erm!;
Any expression can be weittea /defined by its minterms.

Ex: Theee mput +uth table -
A B C |ABC Minateem Z
© o 0 000 = ‘D‘Maﬁf "O‘\ = O!O o [
o O ] oo = b'mourxj e Lo my o
© 1t o |olo =2 Moy |«
o v ol =30 s [ «
! 0 o |loo S My o
Lo ol =S Mg 0
(N o Vo = by My o
[ | Y = 7o Mo | <«

Fd an expression for 2
z=Ag'c + Algc' + Algc + ABC = my + my +my +mg = Zm(o?.s-:)

Civeurt ?m?\emeﬂ+a+{on ot Zz
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Mozxeco  Ex pansion

Force Out = O jmples AND  operation.

Inputs Qut

T H-

OR owhput ie \m‘cjk (a) except when
all ]r\{)u{*’é are  low (O).

The Maxtecrm Expansion s a specific Product —of - Sums expression where each
each eﬂ"rf'7 in a tauth table 5 o basic Term in The expression called a

moxters. ANy expression can be written/defined in tecms of s naxteems,

Ex: Three nput 4ruth able (some as above)

A B C | Maxterms Z
O o © A+B+C= M, |
© o 1 Axpac = M, o ¢«
o | o A+G+C =My \
o | i A +g'+c' =My \
() o (-\'-r6+(‘,=M.f o <«
I o 1 Al 8+ =M, o «
N pl B HCEM, o0«
Lo Al ygl ! =My \

Find an egpression foc Z°
2= (A+Br ) (A'+B1C)- (A +B+ /) (Al+B'+C) = M =M M - M
= TTM(\,u,s,6)

Note no common d+ecms between minterm and  maxterm expansions,
n - -
Al 27 (whee 0 is the ywumber of inputs) +erms ore in one or
the other expression.

Minterms + Maxterms of an Invected Expression
! 2=7 m (o,1,2) = T M(3)
2'=2wm(3) = T M(o,1,2)
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L W Wi

S, FILLER_ 5 SQUAR
YE-EASE® 5 SQUAR
YE-EASE? 5 SQUARI
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IH«S Incompletely Specified Funchions|

Sometimes we “dOn"i' care® about certain combinations of inpu‘l”s in our
+euth table. We dencte +these ag X's in +he OU‘f’Pu’f' columns of +he
touth  table and. we can use them to simplify expressions.

Ex: Seven Segmen-'r DQ;p\a\/ for decima.\ o\l‘gﬁ‘s,

?,od‘eoxﬂ
Need U(A inpw\'s 4o SPeciFy +he diaH’S O-'q) but we con iaﬂofe. the

value g (om- ]6“’,
A__ Dot Cares’

S >
l— 3
SSI sS4 H_ '7 — S\
=<6 B—1 Seqmedt[ 52
w| sz < —| Decoder 53
, D— [T
A e c D|3S® s\ 52 53 54 s5 St
, 0ooo |V I (¢ 1 v 1 O
o o o\ o | 1l o o o
] oo | 11 LS T T | |
o)y o | X % x »x x % X In a minterm eypcession | denote
= — Don'+ care' as d( ).
[ A X X x X X XK For moxterms , Use D()

w
-
{

Z m(0,2,,..,3) + Zd(o,1,12,)3,14,15)
M2 H,-) * TTD(o,0,02,13,14,15)

i




