Name:  _____________________________ (please print)

Signature: __________________________

ECE 3455 -- Quiz #6

November 30, 2000

1.  This quiz is open book, open notes.

2.  Show all work on these pages.  Show all work necessary to complete the problem.  If you go on to another page, indicate clearly where your work can be found.  A solution without the work shown will receive no credit.

3.  Show all units in expressions and figures.  Units in the quiz will be included between square brackets.

4.  Do not use red ink.  Do not use red pencil.

5.  You will have 30 minutes to work on this quiz.

________________/20

Room for extra work

A digital logic family will be used as a part of a television set.  The output of each gate has the equivalent circuit shown in Figure 1 when the output is in the high state, and that shown in Figure 2 when the output is in the low state.  The input of each gate sources 1[mA] in the low state, and sinks 1.5[mA] in the high state.  The input requires at least 5[V] to be in the high state, and can be no more than 3[V] in the low state.

a)  Find the noise margins for a fanout of 2.

b)  Find the fanout for a high-state noise margin of 0.5[V], and a low-state noise margin of 1.5[V].  
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 ECE 3455 -- Quiz #6 – November 30, 2000 --  Shattuck Section - Solution

A digital logic family will be used as a part of a television set.  The output of each gate has the equivalent circuit shown in Figure 1 when the output is in the high state, and that shown in Figure 2 when the output is in the low state.  The input of each gate sources 1[mA] in the low state, and sinks 1.5[mA] in the high state.  The input requires at least 5[V] to be in the high state, and can be no more than 3[V] in the low state.

a)  Find the noise margins for a fanout of 2.

b)  Find the fanout for a high-state noise margin of 0.5[V], and a low-state noise margin of 1.5[V].  


[image: image2.wmf]390

[

W

]

+8[V]

Output

Figure 1

860

[

W

]

+1[V]

Output

Figure 2


Solution:


The key for these circuits is to draw the high state situation and the low state situation.  We connect n inputs to an output, where n is the fanout.  For part a), the fanout is 2.  
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In the high-state case, with a fanout of 2, then VX = VOH2 is 
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From the information given, we know that VIH = 5[V], so
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Thus, we know that 
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Similarly, in the low-state case, with a fanout of 2, then VY = VOL2 is 
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From the information given, we know that VIL = 3[V], so
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Thus, we know that 
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b)  For this part, we start with one state.  Let’s start with the high state.  We know that VIH = 5[V], so with a nmH = 0.5[V], we have the following circuit where VX is taken to be 5 + 0.5 = 5.5[V].
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Thus, we have the inequality,
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We solve for n, and we get
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Next, we handle the low sate case.  We have the circuit that follows.
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Now, here we have VIL = 3[V], so VY will need to be below VIL – nmL, or must be lower than 3 – 1.5 = 1.5[V].  We can write the inequality for this case as
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We solve for n, and we get
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This means that this gate will not work.  Stated, in another way, the fanout is zero.  
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