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Switch

• Determine the voltages V(3) and V(6) in the circuit 
below for input voltages (Vin) of 0.5V, 1.5V, 2.5V, 
3.5V and 4.5V. 
         NPN   PNP

  VBEon = 0.65V  VEBon = 0.65V

  β = 200   β = 180

  VCEsat = 0.2V  VECsat = 0.2V
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TTL Logic

• Determine the output voltage swing of this TTL gate
• Assume it is driven by a similar gate, and drives a single 

input of a similar gate

• Is this an inverter, nand, nor, and, or, xor gate?

VCC = 5V
VBEon = 0.625V
βf = 200
βr = 100
VCEsat = 20mV
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Differential Circuit

• Determine the following for this circuit:
• Input switching point

• Output swing

• Why are R1 and R2 not matched?

VCC = 5V
VBEon = 0.625V
βf = 200
βr = 100
VCEsat = 20mV
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