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QUESTIONS

Question: 5-1 
What is the difference between an inverter and a buffer?

Question: 5-5 
Explain the logic function of the NOR gate.

Question: 5-2 
Explain the logic function of the AND gate

Question: 5-6 
What is the difference between an OR gate and an 
EXCLUSIVE OR gate

Question: 5-3 
Explain the logic function of the OR gate.

Question: 5-7 
What is the difference between the Negative OR and 
Negative AND gates and the NOR and NAND gates?

Question: 5-4 
Explain the logic function of the NAND gate.

Question: 5-8 
What is the difference between TTL 
(transistor‑transistor logic) logic circuits and CMOS 
(complementary metal oxide semiconductor) 
logic circuits?
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ANSWERS

Answer: 5-1 
An inverter, also known as a NOT gate, inverts the 
input signal. In other words, if there was voltage at the 
input to the gate, there would be no output voltage. A 
buffer is a gate with the same output as the input used to 
isolate or amplify a signal.

Answer: 5-5 
A NOR gate is an inverted OR gate. If there is to be a 
Logic 1 output, or output voltage, then neither input 
can be Logic 1 or have input voltage. This is the same 
as satisfying the OR gate conditions and then putting 
the output through a NOT gate.

Answer: 5-2
For an AND gate to have a Logic 1 output, all inputs 
have to be Logic 1. In an actual electronic circuit, this 
means that for a voltage to be present at the output, 
the AND gate circuit has to receive voltage at all of 
its inputs.

Answer: 5-6 
An EXCLUSIVE OR (XOR) gate is the same as an 
OR gate, except for the condition where both inputs are 
Logic 1. In an OR gate, there would be a Logic 1 when 
both inputs are Logic 1. With an EXCLUSIVE OR 
gate, if both inputs are Logic 1, the Logic 1 output is 
excluded and results in Logic 0.

Answer: 5-3 

In an OR gate, only one of the inputs needs to be Logic 
1 for there to be an output of Logic 1. When both 
inputs are Logic 1, the OR gate has a Logic 1 output 
because it still meets the condition of one of the inputs 
being Logic 1.

Answer: 5-7 

The output of a Negative AND gate is the same as a 
NOR gate, and the output of a Negative OR gate is 
the same as a NAND gate. However, the inputs are 
inverted in the Negative OR and Negative AND gates.

Answer: 5-4 

The NAND gate is a combination of an AND gate and 
a NOT gate. This means that AND gate conditions 
must be met and then inverted. If a Logic 1 output is 
to exist from a NAND gate, inputs A and B must not 
both be Logic 1. Or, if a NAND gate has both inputs 
Logic 1, the output is Logic 0.

Answer: 5-8 

TTL bipolar junction transistor circuits operate with 
+5 volts power source. It uses positive logic, meaning 
Logic 1 occurs with +5 volts and Logic 0 is ground or 
0 volts. CMOS logic circuits use less power and use 
fewer elements. CMOS transistor output is triggered by 
lower voltage and does not rely on current flow through 
the base-emitter junction. CMOS logic circuits are 
less susceptible to electrical interference and operate 
with a wider range of voltages (Logic 1 between +3 and 
+18 volts).
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