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Title of the circuit:    Design and analysis of TTL inverter 

 

Theory/Description: A standard ttl circuit for an inverter in whicg q1 is the input coupling 

transistor, and d1 is the input clamp diode. Transistor q2 is called a phase splitter, and the 

combination of q3 and q4 forms the output circuit often referred to as a totem-pole 

arrangement. When the input is a high, the base-emitter junction of q1 is reverse-biased, 

and the base-collector junction is forward-biased. This condition permits current through r1 

and the base-collector junction of q1 into the base of q2, thus driving q2 into saturation. As 

a result, q3 is turned on by q2, and its collector voltage, which is the output, is near ground 

potential. Therefore, there is a low output for a high input. At the same time, the collector 

of q2 is at a sufficiently low voltage level to keep q4 off. When the input is low, the base-

emitter junction of q1 is forward-biased, and the base-collector junction is reverse-biased. 

There is current through r1 and the base-emitter junction of q1 to the low input. A low 

provides a path to ground for the current. There is no current into the base of q2, so it is off. 

The collector of q2 is high, thus turning q4 on. A saturated q4 provides a low-resistance path 

from vcc to the output; therefore, there is a high on the output for a low on the input. At 

the same time, the emitter of q2 is at ground potential, keeping q3 off. Diode d1 in the ttl 

circuit prevents negative spikes of voltage on the input from damaging q1. Diode d2 ensures 

that q4 will turn off when q2 is on (high input). In this condition, the collector voltage of q2 

is equal to the base-to-emitter voltage, vbe, of q3 plus the collector-to-emitter voltage, vce, 

of q2. Diode d2 provides an additional vbe equivalent drop in series with the base-emitter 

junction of q4 to ensure its turn-off when q2 is on. 

 

Circuit Diagram(s): 
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Results (Input, Output waveforms and/or Multimeter readings): 
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