2 UNN 4 avdnna

FALAUTIA VIUNBY
madIengsu i

AMZIAINTTUANANT

wnnedossumans quisadn

CV I

1*IUo

1. Fysydnuaiaedning

2. ANUTUWUTIZHNNDIAINAL
laozunsnasdn

3. 152029950030 (Logic Circuit

Families)




NOT Operation
p /—
Truth Table

F=A Aot

Logic Symbol

. : ;
™
fedaglmuddtled
U DIP (Dual Inline Package) 14 U -

(NA Inverter 1306 NOT

‘laa iin TR ERARCRIPES
A
INPUT OUTEPUOT
waoa i
A F
o 1
1 n
anudiuniy
N i

A4[>OfF — 1

v o a
ﬁEHﬂﬂHm‘LI'ENELN 1

dydual DEC.IBC




AND Operation

Truth Table

A

B|F=AB 87 )t

- a O O

0

Logic Symbol

- O -~ O
- O O

_ 7408 GND




N AND

SWITCHING DIAGEAM

& B

TEUTH TABLE

INPUT OUTFUT]
A B Q
1] 0 0
] 1 0
1 0 0
1 1 1

LOGIC EXFRESIICN

Q=ABC...




OR Operation

Truth Table

A

B| F=A+B

- a O O

0

a0 a0
— o —

Vee

A
3 O-F

Logic Symbol

[e] [s] [l [ (] [s1 [5]

Ll Lel Led Lol Lsf L6 L]

7432

GND

NOR Operation

A Truth Table
BD_DO_ A B|F= A+B
< 0 0 1
Y 01| 0
1 0 0
Logic Symbol 1 1 0
. = A+B
B“’j = KE

\

! <4
[ Fubtie=noT |




i NOR

SWITCHING DIAGRAM

A TEUTE TABLE
LOGIC EXPRESSION
MPUT CUTFUT
Q=A+B+C+..
B A B Q
0 0 1 i 1C ATMOR Gate
2 0 1 1]
1 0 0 02
L
R 1 1 0 o

T
T
o

QUADRUFLE 2-INPUT
> W — FORITIVE-NOR GATE

e

DI IBC S VMBOL T=A+B

m
/
o
I
|
o
SE ele [oln el

EQUI¥ALENT 8YMBOL WOR 8 YMEOL

pasitive logis

NAND Operation

g: ) [>: F Truth Table .

{} A B|F=AB
T

Logic Symbol

- a O O
-~ O -~ O

1 —
i) D F <mmm _a.B

DeMorgan'’s theorem




i NAND

SWITCHING DIAGRAM TRUTH TABLE ~ LOGIC EXPRESSION #9614 1C Mflu MAND GATE
7400

o INPUT | OUTPUT | | o= 3p _:Do—l
Q
R
— 1

LOGIC SYMBOL

A B

e

oo =

— o o

o
en] =
I»

=
i
=

L A

fs)
A2
[5]8
=

— ) PR 4 A
Q Q' Q
A D
E B B E
EQUIVALENT §¥MBOL NAND §YMBOL EQUIVALENT $YMBOL ~ NAND §YMBOL
DIN. [EC.8VIMBOL AMERICAN SYMBOL

XOR Operation
s ) O-F Truth Table

A B|IF=A®B

Logic Symbol

F=AB+AB
F=A®B

=)
B, O K
O r L O

O GT LT BT 0
7486 o




XNOR Operation

>

Logic Symbol
F=AB+AB
F=A®B

Truth Table
A BIF=A®B
0 0 1
0 1 0
1 0 0
1 1 1

%

(Y] d A
agldyanuaiazauauinvaannegg

AND A |—AB
(9):3 OR A+B
HAND A p— 4B

NOR

KOR OE —

I L

NOT

OR p— &F

)

e

A
o
B
A
DMB
B
A —_—
B
A —_
DW A+B
B

—— AR

A+B

b 4B

- A+B




%

Y d A
agldyanuaiazauauinvaanngg

o - A
s o G -
oR 3> 9 >
NOR e T
IVERTER - —{>—
BURFER  {>—

=) S w Aa
ﬂ'liLGUEJHWQﬂ%u%1ﬂ1ﬁ%ﬂ1ﬂﬂgllﬂiﬂ

e 1395 Il (Electric Circuit)
° 1T UI0DN (Analog Circuit)
° 29939900 (Digital Circuit) ‘NI
° uuuAeladn (Logic Diagram)
© Schematic diagram

FALS04 T4L800
1 2

T4L800

BX— BR—i
74L804  74LE00

i
2

4
;)

(M) Logic Diagram () Schematic Diagram




= Q) o = a
mimﬂquﬂ%uyaummwﬂa%ﬂ

Y v
f19819 9112993 ladnae lidvsrilendu F

(n) (2)

DeMorgan’s theorem

)
e

10



ANNFURUTIZHIRINaedIniu laezunsuandn
91U8U Logic diagram 910 aumseiolld
N) F = (AB + CD)C
Y)F = (AB + CD).AB + C)
AE - XY + 20XY2Z)
DF =WUV + WUV + UV + WX

DF=X+Y)+ X +2)UY)

v o ' a 4 a o a
ﬂ’)'lll’ffiJ'W‘Ll‘ﬁﬁ$ﬁ’J'N‘LlWﬂuaﬂ%ﬂﬂﬂqﬂﬂgllﬂiuﬁ@%ﬂ

f)F = (AB + CD)C
= L
B

" \

11



v E4
fod1n nnyauilanduae lufvationsses TadnTaeld NAND
Y

Gate INHY
(n) F = A+(BC)
(W) F = (AB)+(AC)
ad o
I

(M daguileddulni 1Weglugiues NAND

F = A+(BC) N
= A+(BC) 5 F
-(A(Bc)) c

Digital Circuit Families

A798197993 1adnNATE AN

® Diode Logic

® Resister-Transistor Logic (RTL)
® Diode-Transistor Logic (DTL)

® Transistor-Transistor Logic (TTL) °

® Metal-Oxide Semicoductor (MOS)

® Complementary MOS (CMOS) Logé

12



Diode Logic

I

I
+ ¥V - ’ ‘ /
anode " cahode vV Vv

| ﬁ

(") (w (@)
anode cathode anode , cathode
vy e
+ V=07V - + V=07V -
—— —a—u—\Nv'—| =
Ry Va

(") an

Diode Logic

Diode AND Gate

13



Diode Logic

Diode OR Gate

M35111914%v09 BJT

llczﬂ

1
Q(OFF)

Ygg (OFF)
<03V

Q(FA) Forward Active (A)
l = Ve (FA
_ 1g= 1}

l I (FA)=Bplg

+ 0=0 <1
Vep(SAT) Q(SAT)
=02

T‘Ic=IB+(—IE)

Q(RA)

T -Ig(RA) = Bplg

@) ReverseActive (RA)

14



MSMNUVD9 BJT

N1SN191U

SALRD BC

‘i"ﬂﬂ[ﬂ"ﬂ BE

Cutoff

Reverse bias

Reverse bias

Forward Active

Reverse bias

Forward bias

Saturation

Forward bias

Forward bias

Reverse Active

Forward bias

Reverse bias

Resister-Transistor Logic (RTL)

Q1 OFF

2-Input RTL NOR Gate




Diode-Transistor Logic (DTL)

V=5V
GND
DTL NAND Gate
Diode-Transistor Logic (DTL)
V=5V

GND

DTL NAND Gate

16



Diode-Transistor Logic (DTL)

V=5V
DTL NAND Gate
Diode-Transistor Logic (DTL)
+5V
R3 2K
—pCF  vi=0.2V

1 ON

0.8V

DTL NAND Gate

17



Transistor-Transistor Logic (TTL)

- - . WCC 45V
pr—
c; EKOHM CP 120 CHM
RE 4KCHH
p SAT

VIN £y r Vout=5—Vsat - Vrcp
=01
0 - VOUT o

T Vee =02+ o OFF

e
RDI 1KOHH %

NA Inverter 41UV TTL

Transistor-Transistor Logic (TTL)

. . . VCC +5V
4 Rc; SKOHN RCP 120 OHN
RE 4KOHH
» OFF
RA -,
+ =
- e'_/y—k_ & pp Vout=0.2
s e pAT vour'0’
bC =
o
SAT
RD 1KOHN %

- L

NA Inverter 41U TTL

18



1IN NAND Y1 2 Euwmmu TTL

+SVT

‘D ‘D
R14k < R21.6k<
S S

Ao ~__VB

<
AN

D1 D2

‘D
R4IKS

[V 4
ﬁﬂ]ﬂiﬂ%ﬂl@ﬂ?ﬂ%iﬂ?ﬂﬁ?ﬂ&ﬂWﬂﬂﬂ

4
® NI IMNWNLUUY Common Emitter
o ’J\ﬁ]il’f]ﬁﬁﬁ/!‘l/l!!‘ﬂ‘ﬂ Open-Collector
4
® NATDIMNWNLUUY Totem-Pole

4
® NI INWNLLVY 3-State

19



ENEP L’Eﬂﬁ‘l’!‘VILL‘U‘U Common Emitter

5V &

Q1

R4

Q2

yr—o F

i1

¢
WITDIMNNNLLUY Open-Collector

Ao

BV H

=Dl

AN

Q1

4
.
R4S

-4

Q2

Q4

20



%
WITDINWNUVY Totem-Pole

HVT

JﬂﬂﬁlQWﬁWWLLUU 3-State

— 7T

R1 4k Rz l-ﬁké R3 130

VA

Ao

Q1

& D1

Q4
R4 1K % 7

=

Enable O—Dc

21



