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EE 2129 @

e r:.-—'mFLH- AND jq+e

As said earlier in the semester; o 2-input
AND gate 15 o digita| device whose output
i5 L “1if and Dn.ly{ both its [nputs are 1.
Similarlyy an n-input ANVD gate is o digital
device with n inFqus whose ovtput 15 1 £ and
only if all itsinputs are L. A truth table
Yor an u-in vl AND 3&4‘8 and the covvespoa-

cl{ng_ #igure (:1 15 Efgure _1_) Qve :—,-komn. Eefaw.
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Figure _Lj(n - put AND 8"{""6).



'_H—EQPU'I" OR gq'_ii @
As {om already \Quow) a 2-input OR gate (s q
giigi el device whose output 15 1 {Eﬁeiﬂter of
115 inputs or both are Lo Similarly, qn i —innal
OR gave 15 g &[3i+0¢( device with w i
wlrla_f,& ou-l'Pu-l- \5 1 U? QVLJOVLE QJ?
L. 15 output is 0 only if @ll s inputs G ve ze-
tlfej jijru{% Jmtblﬂy'?f"" qQn n—i"lPEnL OR gate
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. n—input NAND chJ_re @
An n—input NAND gate is a digita| device
with & inputs whose output 15 the compleme-
‘f_li'_ of +the output ¢f an n-input AVD gaete
thet hay the same puts. |n othev words; the
output of this gate 15 L (£ and only _t? one or Mo-
e ok its inputs qve 0. 1§ all its inputs are 1,
then ity output is 0 A Hruth {fable Lor an
w1 inpot NAND 9ate and some corres

ondin
J?iaureg J?o([ou.}: ’ d
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representing tud fonchion of 1o
T Input NAND gate).
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Figure 45 (official Vogic sgmbel for
an n-input NAVD gwre),
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Figuf“ﬁ‘.:i_') (NOT—0R civcuit representing the
Lonction 0f the wn-1nput wgwag&%aj this J?igure
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theorem il Figures 3 and § are equive lent).
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Figur& 63 Ceguiuq_\en:\' E;g‘m_’bo\ Lor the wn-input
NAND gate).



NAND gete you chould use the logic symbols of
either Mﬂ figurf.’,é 3 e

- N —input NOR %_n_f,ig

An n— 1nputNO R gate 5 a S{gim{ device with
n inFu{-&- whose output is the complement of +he
output of awn n —input OR g&%ﬂ that hay +he sq—
me inputs. A fyuth table or an n-input NOR gq-
fe Pollows. This table waakes +he sitvation c|far
Alsoy some aarrebpmw_&img %t‘gurag Pollow :
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Figure 95(NoT-AND circoik vepresenting the {un—

ction, 0? an H;—iVLPU'l' NOR 8&:{—65 +his Qiéurﬁ was
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Note: As we said atthe very beginning o?%@
semestery any digital funchion” can be realized
with only +he AND,OR and NOT gates. We have
o\ eady Ze

en thalt We +herefore C%H the set D\é?
AND) OR avnd NOT DPE‘TQ_‘E-D s Unctionall

Y complete,
Siedement L2 Ay éig{hﬂ Lonction can be veelized

U5{¢3 Dra,l\f NAND ged-eb. ln_other wods, +he NAND
GEE‘rQ_i\‘Dr [5 G camlee-i*e DPEEfﬁr- |

Prooﬁ: All that | have {o prove is That Eg us;évz,g only
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Fiqure 1._775 Cveqliaa+fan ﬁf? av. OR 8Q+€ U5 i'n.g N AND
garesyhere J also used De ngq,n% Fheorem).

The FW*’:’\E 15 now completed -

Statement 27 Any digital fum:-f—iﬂh cqn be reali—
Zed yUsin aqu NOR g ates. |v ather wordsy +he NOR

G’E&r’&}w’ s 6. cowmPplete opevator:

PTDUEﬁ qu,ﬁn,_., all that | have 4o prove 15 that by
Using only NoR gutes | can implement ¢ NOT ga-
te; "an OR gate Gnd awn HNbga:Fe, quin | will
demonstrote this with three Pigures” provided be-

low -
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Figure 16 3 Crealization of an AND gate uUsing NOR
5Q+€5j ere | also used DeHm‘gQ,n)s 4—#;@!3”1,).
The proof is now cowmpleted-

_f\}_ﬂﬁ-'- Lagic desianer5 ﬁrefi,uevz,{-[y use NAND and NVOR gft.—

Yes becavie +hey qre aenerully faster and use fewer
CGW‘E"%QJSE‘FMJ/% ﬁNDaor oR é—’t:f‘a‘ié. Thaet 15 whg NVAND
e NOR gq.Jres ave importan

Note: Come equivalent |ogic Bg%h‘?lﬁ for @ WJ
an vuﬁ%wm,gm and an n-input 9R date ave
F“’D‘“fiﬁd Y the {hree ?igures below § C+hey can be
Ubﬁc\_ if You wawnt 40 conver+t circuite in ﬁie\gt’.*’?ﬁ'{—
C9V\vealent qlternative formy).
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