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Open Collector Operation Standard TTL
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MNAND gate

Input,, :D Output
Inputg

ojof 1 |
ojif 1 |
tjo| 1 |
(t]jt] o |

TTL NAND Gate Truth Table
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F IO A6

Input Output

o >
*

Bas I WO NP6

== OO0 P>
RO, IO|m

Ol I Olw
=IO O| Ol M

wiG ]G (A5 A Gy (T IO SUBEIR A =TT O WY (TS oI M =P
WITGT 0 196 ]G (19T B A2 IO (IS (SUM) AR TS ST (CARRY)
GO P |

(i) 0+0=0, (i) 1+0=1, (iii)0+1=1, (iv) 1+1=10
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Input Output

ABC A|B|C|S | C,
—— \, S = AeBeC; Ol0|0O01010
= 0/0|1,1|0
guEEN) MU o[1]o1]0
1 0|11, 0/|1

! T—"@ ,cfci(AQBHAB 1/0[0|1]0
110[1]0|1

111[0]0|1

111(1|11
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S=ABC; + ABC; + ABC; + ABC;
= A( BC; + BC;) + A( BC; + BC))
- A(BC, + BC;) + A(BC; + BC))
= A(BeC;) + A( BeC;)
= AeBeC(;
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1. AND Gate

2. OR Gate

3. NOT Gate

4. NAND Gate

5. NOR Gate

6. X-OR Gate

7. X-NOR Gate



@ OB (910 A 41N
AND , OR, NOT GATE:

S [#e)-Q
B B 2 input OR gate
A A B A+B liniutHDTIgatu
Al B | Q DA'H?' o o0 o A T T
0 0 0 B 0o 1 1 ' o
0 1 0 1|01
1 0 0 1 |3 | 1
1 1 1
OR GATE NOT GATE

AND GATE



Electrical Circuit of AND gate :

A B
e e »

e &)

Switch A-QOpen =", Closed="1
Switch B-Open =", Closed="1

Lamp-0ON="T
Lamp-0FF = "0"

R |, |[O|O|X>

R | O, |[O|

R | OO0 |0 | <




Electrical Circuit of OR Gate

A

Output
Inputs
Y= A+B
B
(a) Logic Symbol
Fig
DI
S
S Y=A+B
v
B Re
—_— D,

Fig OR gate using diodes

+

T Output
(b)Electrical circuit
OR gate
Table Truth table of OR gate
Inputs Output
A B Y=A+B
0 0 O
0 1 1
1 0 1
1 2 | 1




Electrical Circuit of Not Gate

L
A Y=A ey S \ @
S B =
D : a Output
Input Output P
(a) logic symbol (b) Electrical circuit
Fig NOT gate
Table 9.3 Truth Table of
NOT gate
Y=A Input Output
= Vee
0 1
1 o)

Fig NOT gate using transistor







