
ECE 320:  Quiz #8    Name ___________________
March 11, 2015.  TTL Logic, MOSFETs

1)  The following is a TTL inverter with 0V in driving a 50k load.  Determine the voltages V1 .. V3.   
Assume  = 100.β
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2)  The following is a TTL inverter with +5V in driving a 50k load.  Determine the voltages V1 .. V3.   
Assume β = 100
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3)  The VI characteristics for a MOSFET gate are given below.
Determine the parameter, Kn
Draw the load line for this circuit, and
Determine the operating point.
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4)  The V/I characteristics for a MOSFET are shown below with Vtn = 2V, Vgs = 3V.  Compute IDS
when VDS = 0.5V (shown on plot).
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5)  Design a switch using an n-channel MOSFET to turn on and off a 50W LED with a 0V / 5V input.
Assume the MOSFET characteristics are

Vtn = 2V
Rds = 0.01 Ohms @ Vgs = 5V @ Ids = 5A

Assume the LED characteristics are
Vf = 20V @ 2.5A
5,000 Lumens @ 2.5A

Bonus!  Commercial Photo-Voltaic cells have an efficiency of 12% to 17% with some research cells as
high as 46%.  For comparison, what is the efficiency of photosynthesis (i.e. green plants)?


