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CIXE x| 1cH

7408(AND 7[0|E)

7411(32J21 AND #0|E)

CXEIC
7432(0R A=)

7404(NOT 0|E)

.
=] SRS AR E R L3 A Y ICE 53] k=¢8] Ao|E(Logic Gate)T}al 3t} o= =20
wheh E]8 1C7} BOI0IE)E Ho] 1(1igh) & SESPILE, BS Hol 0low) S Zeshe A4S 5
A2 0 &2 Uehdith, ARA o= ‘1 5[v]o|L, ‘02 o[v]o|t},

T Bl ofe] £Ro| el Aol=g 23 Aolth. T B2E ofsistew WA =2 Alo]
E9] §242 gofof 3t} o] ABAIL =2 Alo|E FolA 714 71o] B AND, OR, NOT
Aol=g thzt,
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1.3.1 AND 70|E
AND A]P|E= AND =215 Axpsze vhe Aoz, 270 oo e Txiet 1719 &8 IAE
7HA) AL 9Tk, AND =2]& =2 (Logical Product)'S Waln, 2E Qlglo] 14 uf 10| ZEEE =

Zlolt,

[(17 1-1]2 AND =25 Uitk 29X E 22 W& 1= A5kA} 2902 A9 BE B+ E& o,
Z A =1, B=1% tj LED(Light Emitting Diode, 238 t}o]25)= AT AQA] A = B S04
ol shUke Bom LEDE #AX|X gtk olAg BE ¢Jgo] 19 v o] 1(LED on)o] Bh=
1=2]7} AND =gjo|c},

. LED

[Z22] 1-1] AND =2|

[18 1-2]= AND A]o|E2] 7] (Symbol) o]t} T o)A 74082 AND Al0]EQ] 113 [C HZo0|
o} [3 1-1]2 AND Al°]EQ] 2] E(Truth Table)?0|th A =1, B=1¢4 1 8 X = 10|12, T}
HS0f X = 0o},

[# 1-1] AND 70|E2] Tl2|®
A B X
A 0 0 0
7408 X
B 0 1 0
[222 1-2] AND HP|EQ| 7|S 1 0 0
1 1 1

AND A0|E9] =2]4]2 X = AB = X = A - B2 HA|5MH, A and B2 2=

1 EH A2} BOIl Ci510 ‘A AND B'2 HEoiEl= =2|2M, A2t B7F 25 & off Fo| M2i=ict
2 TI2|E= A Bl 2 £33 LIEHH To|ct §1210] 2700|122 471K| Z(00, 01, 10, 11)2 =HEC
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(2% 1-3]% AND Al°|E2] Blo|Y &= (Timing Diagram)®0|tf, 2 A =1, B = 1¥ w7t &2

X =10 B2 % = gk

S0 0 IO |

A : . L
L0 1 0 1

B — , SR —
0 0 0 1

x | ! !
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[Z12 1-3] AND #|0|EQ| Eto|Y=

[18 1-4]+= 398 AND A]P|EQ] 7|32, IC ¥lE= ‘7411°0]c}, [# 1-2]%= 3918 AND Alo|E
o] A=, o] 37o|BR 87HA] -2 ZFHETH AND Alo|EL} v x| &2 E Qlgo] 1Y
iyt &8 X = 10|t}

[¥ 1-2] 3242 AND 7[0|EQ| XI2|&

A B (o} X
0 0 0 0
0 0 1 0
0 1 0 0
0 1 1 0
[T8 1-4] 3242 AND AH0IEQ| 7|2 y 0 0 0
1 0 1 0
1 1 0 0
1 1 1 1

3 EloIYEE CIXIE S0 AlZiol T2 2 50 HSIS LiEkiTt EJOIUZ0M Highs 1'S, Lows 02 Uikt
2l2int S22 EJOIUER LIERHR, 2lziol mE S2iol Hsls £l & 4 it
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NMOSZ 7515t AND =2 oAUk REmE ]

=2 APIEE A, toleE, EMAAEY F2 ofd®m T MAEES AAste] hEDh ofd= 9}
RS HAY] Aoz 67| 428, AH =2 Alo|E= ofd& 1 320 ofsto] I 5 o
A8 E2o| njgre opda T slRolr), HAEe] F5ok 17 Wl we} TTL(Transistor Transistor
Logic), DTL(Diode Transistor Logic), ECL(Emitter Coupled Logic), CMOS(Complementary Metal
Oxide Semiconductor) Logic 5°] It AND Alo|Ex= fjoilA] 27t HARTE ¢4 W] FoflAf of
L3S ARgSto] LA 4= Qi) ol 24 NMOS(NAE MOSFET) 2] TTLZ &3 AND A0|ES
a7t

A NMOse] tfalo] Johal, NMOsE AAaz Ed#A~E= [18 1-5]2) 2ol A0l (Gate) G
ol High® 17151 onlc}, ERMAAE7} onBIRchs 2L Aol BAElo} 4(Source) 59} 2]
(Drain) D 7o) AABIRCHE Aok, K2 Alo)E GOl Low Q17151 Ado] AlRbrlwiA 449} =
Q1 7+e] AZ-L FoXit,

G(< High) G(— Low)

[22] 1-5] NMOSe| S=t

[ 1-6(a)]= NMOSE F&3t AND =2o|c}, Thi o2 Lpehd Zlo] NMOSeIH, Vees A3
& s[vlelth. 9% A9k B7F BF 1(High)olH, [17 1-6(b)]2F o] NMOS @3} @7} &7 onHrt.
12 NMOS © 2 AOIE G7}F HA|9k QA=A offeltt, oJuf &8 X= Veedt FAEEE 10] Hrf,
£ A=1B=191 &YX =1°] €.

Ve Vcc-_|_> Ve
X X X
IV - N o A = K
5—] B—] B—]
@ o @

[Z12 1-6] AND =2|29| TTL 3|2

7l <12 A7} 0(ow) IR, [ 1-6(0)]9} o] NMOS @] AlPlE G= A Ale] Vees} e1e
o}, 719 NMOS © £ onl, olu] £ Xi= ik AZElo] 0] Bk, 2 B7H0d uf e 92 A,
B7}0% Wol= 22§21 sfe] 22 Xt 00] He.
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1.3.2 OR /0|E
OR 7|°|E+= OR =& HAS|2 2 v Z1o2 27) ol4te] g el 1719] &8 9AE 714
24tk OR =8|+ =] 3H(Logical Sum)*S W3}, o]1= 3t Ql2lo] 10]H, 10] &&= =glo|c},

[C13 1-7]2 OR =2]5 YeEhdth, 2913 A E= B FollA] ol shE 2oi, LED= AT &
£ HE A9AE B Aol LED= A, o4y o= g gJ=o] 14 wf o] 1(LED on)©]
= =2]7} OR =g]o]t},

|' . LED

(2% 1-8]-2 OR 70|29} 7]3olc}, el 4 7432 OR Alo|=9] 3§ IC Wolch, [ 1-3]
& OR Ao|=e] W2xole}, A =0, B =02 wjyt 2 X = 00]ch, 1 2Jof Iz} A%} B FollA 8}
Ut 10]1, 22 X = 1ot}

[ 1-3] OR A0|EC| Ziz|®

A B X

A 0 0 0
7432 —X

B 0 1 1

[712 1-8] OR AI0OIEQ| 7|& 1 0 1

1 1 1

OR Alo|EQ] :=g]Al2 X = A + BE HAJ3}1L, A or BE ¢}
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(713 1-9)%= OR Ao|E9] god=olc}, [& 1-3]9] Aelwe} uparix= 918 A =0, B
mk &2 X = 0oltt, thE o]l £ X = 10]th,

0

I S 1 1
A -
0 1 0 1
Lo 1 1 1

[722 1-9] OR Al0|EQ| Elo|U=

(2% 1-10-2 322 OR Ao|=9] 7|55, 1% 1C Wk 40750, [ 1-4)% 332 OR 7
ol=9] MR, ¢JE A, B, C7 I 09 uf 23 X = 00|}, 11 4] mE 9] 22 X =10]c}

[ 1-4] 32/ OR A0|EQ| XI2|®#

A B c X
0 0 0 0
0 0 1 1
o> SR
B X
¢ 0 1 1 1
[Z12 1-10] 3= OR AI0IES| 7| 1 0 0 1
1 0 1 1
1 1 0 1
1 1 1 1

5 TTLZ PHE 323 OR AI0IEE IXIZE CMOS Logic MiZ0| /oM, HA 0|22 74HC40750ICt,



NMOS=& '_r"é—_*.%_l' OR =2 AT 1k Zrl;‘nll:_/

[18 1-11(a)]= NMOSE &3+ OR =2]o|t}, NMOS © 2] A]°|E G- NMOS 01} @S £3}o]
HAeF A= ik, [Z1™ 1-11(b)]= ¥ A =0, B =131 Z-folc}, 18H NMOS @-2 off =],
NMOS @+= onHt}, o]t NMOS © 2] A]°|E G=NMOS @E 5510 FX|e} AZEHA offr}, 1
2 S8 X Veedt AZE0] 10] Erh, A=1,B=0 % A =1, B=1% o= 22 52 5P &9
X+ 10] "t

[T 1-11] OR =2/2| TTL &2

Y2 A =0, B =0% dol= NMOS @3} @= 2 offelrh, 121d [13 1-11(0)]9F &o] NMOS
© 2 Al°|E G= Vet dZHH, o] NMOS ©-2 onHH, &8 X+= A€+ A2 H o] 0] Hrh,

1.3.3 NOT AH0|E
NOT AlP|E #49| =28 AARR2 ks Zlo2, 1le] ™ ©xle} 1719] &9 94 7HA
a1 T}, QIHE (Inverter) 2FaL% S}, NOT =)= Y23} vt o] =2 gils S5sk= =glo|r},

[1¥ 1-12]= NOT AlP|EQ] 7|& o)1, 1¥ofA ‘7404 = NOT A°|EQ] 1& IC
1-5]+= NOT Al°|ES] Mot} E A} &8 X+ A2 v (F4) o]t}

FE
.E
e

[# 1-5] NOT #H0|E2| Zl2|&#

A X
A O X —
0 0

[Z12 1-12] NOT #0|EQ| 7|S y 1

NOT Alo|EQ] =842 X = A & HA|S}L, A barZ ¢l=
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NMOSZE T3t NOT i==2| ik By

]

a=lo] ok A

(18 1-13(a) %= NMOSZ J1813F NOT =g]o|t}, NMOS2] Alo|E G= 47
ok B2 A =19]

= 00| [Z18 1-13(b) |2} o] NMOS7} of fE| 31, &2 Xi= Vet AAE ] 19]
H [29 1-13(0) |k 2ol NMOS+= onHal, &8 X A[e}F A2 E 0] 0] Hrh,

=
=
10

A9}

=

PO

A4a ] A4q*
(b)

[Z22] 1-13] NOT =2[9| TTL &2

AAA
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1.4.1 AND AO|E
(1) [ 1-14]0] 221 AND Acl=o] 212 A, Bol 12 22 X2 24510} [ 1-6]] 7|28}
o}, 7} thjo] BAIE S 1C9] 9 Wzoleh

[ 1-6] AND 7I0|E2| M A}

A B X
A 1 s 0 0
2 7408 X
B 0 1
(12 1-14] AND HOIE i 0
1 1

2) [718 1-15]9} o] AND Alo|E 27HE 0185} 3212 AND 7|0|ES 745, 9 A, B, C
ol I S99 X& St [& 1-7]°f 753}
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A
7408 3 4
2 )6
B 5 X

[T27 1-15] 3¢2 AND AH0|E

(® [71% 1-16] 332 AND 7le|=Eolth, 1C Wais 74110]eh, 12 A, B, Col T2 2 vE
ZAgslo] [& 1-7]0] 712 fs—ra}.

[ 1-7] 32421 AND AHO|EQ| A Zint

A B (o} X Y
0 0 0
0 0 1
1

11; é 7411 L2y ° 1 °

c— 0 1 1

[22 1-16] 342 AND 70IE 1 0 0
1 0 1
1 1 0
1 1 1

@) [®1-7]914 &8 x&} Yo A Aupr} A= 2-ex] ghelslel, (& 0)

o
]
O,
i

1.4.2 OR A0|E
(1) [Z2% 1-17]° 221 OR Alo|EoA IH A, B 2 &8 X& A5t [ 1-8]°f| 7|=3l2}

[# 1-8] OR l0|E2| A& Zn}

A B X
A L s 0 0
5 X
B 0 1
[ 1-17] OR HPIE 1 0
1 1

@) (1% 1-18]3} 20| OR Ao|= 271 o]:§3}0] 39 OR Alo|=& F45Hw, U A, B, Cof
wE £ X2 st [ 1-9]] /1S3l
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[# 1-9] 323 OR #H0|E2| A& Zut

A B Cc X
0 0 0
0 0 1
0 1 0
0 1 1
[T 1-18] 32 OR AH0|E 1 0 0
1 0 1
1 1 0
1 1 1

1.4.3 NOT AO|E

(1) [728 1-19]°)) BRI NOT Alo|Eo|A Y& Aol Wb &8 XE SA4sto] [3F 1-10] ) 7155},

>

[Z 1-10] NOT #l0|E2|

A
A— 02— X [
0

[22] 1-19] NOT A0|E 1

i3} i

> |

(1) [3F 1-1]7 [3F 1-60] 9] AF Z7}E vastal, AND =2]& dstet
@) [E 1-3]3} [F 1-8]2] A8 ATE u|wslal, OR =28 Aysiat,
(3) [3F 1-5]¢} [3F 1-10] 9] AF A& Hlawskal, NOT =& dstet
@) [18 1-13(a)]*= NOT =2 TTL 3] &o|t},

A A7Hod o, 3 X =1°] H= & dEste

>
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M fAE

(1) AND =g} (=83, =gl olgtar gt}
(2) =2 Alo|EQ] Yo thE &S YERH BE ( )2t gk,
(3) ZE Qlglo] 1 gyt 10] £ EE =2] A]9]EE (AND, OR, NOT) Alo|Eo|t},

)
)
)
)
)
)
)
)

(4) o= 3 Yut 10]W, 10] ZYEE =] Ao|EL (AND, OR, NOT) Ao|Eo]c},
(5) Y= A% B, 222 X7 & o OR Al°|EQ] =] (X = AB, X = A + B)o|t}.
6) =] Alo|E= Tl whet A wigo] (2, thEr),
(7) A" 3|20 AlZte]] mhE 7} 415.9] ¥3l= ( )(2) & Yehdith,
8) =] Al|EY o] 37H(A, B, C)°lH, U (4714, 674, 871A) H -2
23 4= 9t
9) [18 1-6(a)]= AND =2]9] TTL 3|Zo]t},
1Y A =1, B=00°", NMOS ©2 (on, off) Et},
10 [1¥ 1-11(a)]= OR =2]9] TTL F|Zo|t},
218 A =0, B =1°]", NMOS ©2 (on, off) Ft},

oll] 2425 ISS

(1) NAND 7A|o|E2] Ag|ZE 12|11, AND Alo|ES} th2 HL Aysla)
(2) NOR Alo|EQ] Xa|FE 18], OR Al°|ES} th2 AL Myslat
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/\{q g2 e B AND 70| (22 1-14)

[l AND 70|21 7408 IC2| & Cto|o{ 2243t IH7 KIS SR I5HTt g

[y

7408 ICOli= 47H2] AND A0|E7 QIck Sl2E0 T2t 1~3 EDJ
2 ol A i AND H[OIES ARSI (THE Eofl SHZEE

AND Z[0|EE MEsli= Fsict)

%l;@
3

—_

Ey=EC0] 7408 ICE ARSI

MU ERN

EELUEEULEEE
WM UL EEULEEE
MU UENUYEEE

CIxiE A
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P AND #0IE2| 2421 A9 B(181 2 281 E)S CIXIZ AIB/EIRI0| QI2tIEol eiziict,

AND Z[0|E2| £ X(3H £)S CIXIE ASER|| SHHA|S} HHEITE

2 a2 U ASLBE 1, 12 4Fet 250|Ct. 201 w2t £2f X2 10| EH=IUCKLED on).
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