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EECS 100 Final Exam 
Fall 2010, Engineering Part 

 

Name: ____________________________________    unique name: _______________ 

 

  

Sign the honor code:  

   

I have neither given nor received aid on this exam nor observed anyone else doing so. 

 

 

___________________________________ 

 

 

Scores: 

Page # Points 

2 /10 

3 /10 

4 /15 

5 /15 

6 /10 

7 /10 

Total /70 
 

NOTES: 
 Closed notes.  You may have a calculator and a writing implement. That’s it. 

 Be aware that there are two reference sheets at the end of the exam you may wish to rip out. 

 Be sure to show work and explain what you’ve done when asked to do so. Getting partial credit 

without showing work will be rare. 
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For purposes of this section you are to assume ‘+’ is “OR”, ‘*’ is “AND” and ‘!’ is NOT. 

1) Logic 
a) Fill in the following truth table for the function !(A+B)*!C. [3] 

 

A B C !(A+B)*!C 

0 0 0  

0 0 1  

0 1 0  

0 1 1  

1 0 0  

1 0 1  

1 1 0  

1 1 1  

 
 
b) Write a logic equation which corresponds to the following truth table. [4] 

 
 

A B C OUT 
0 0 0 1 

0 0 1 0 

0 1 0 0 

0 1 1 1 

1 0 0 1 

1 0 1 0 

1 1 0 0 

1 1 1 0 

 
 

c) Draw gates which correspond to the logic equation !(A+B)*(A+C)*D. [3] 
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2) The following is code that is supposed to interface with an I/O device called BOB. 
BOB_driver  in  200    BOB_a 

bne  BOB_driver  BOB_a  BOB_one 

in  201    BOB_c 

out  202    BOB_one 

BOB_wait   in  200    BOB_a 

bne  BOB_wait   BOB_a  BOB_zero 

out  202    BOB_zero 

ret  BOB_ra 

BOB_a   .data 10 

BOB_b   .data 20 

BOB_c  .data 30 

BOB_one   .data 1 

BOB_zero   .data 0 

BOB_ra   .data 0 

 

a. Is this an input device (receiving data from the e100 program) or an output device (sending data to the 
e100 program)? [3] 
 
 
 

b.  Which ports in the above code are associated with valid, ack, and data? [3] 
 

valid = 

ack = 

data = 

 

c. Depending on whether BOB is an input/output device, write a sequence of no more than three 
instructions to properly call BOB_driver and to send/retrieve data to/from the driver.  If BOB is an input 
device, copy the data into a variable called “data_bob”.  If BOB is an output device, copy the data from 
“data_bob”. [4] 
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3) The unit step function u(x) returns a 1 if x is zero or more and otherwise returns a 0.  Write an E100 
assembly function which implements this unit step function.  The function is to be named “U” and it  takes 
one argument, U_x, and returns one value, U_rv. The return address should be placed in U_ra.  All variables 
used by this function should be declared in the function and should follow our standard naming conventions. 
[15] 
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4) Write an e100 assembly program which turns all of the green LEDs on if dipswitch 4 (DPDT_SW[4]) is a “1” 
and turns them off that switch is a ”0”.  As long as the program is running any change in dipswitch 4 should 
cause the green LEDs to update appropriately.  The other dipswitches could have any value and should be 
ignored. [15]  
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5) Using no more than 12 transistors draw a three-input OR gate in CMOS logic. [5] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

6) Using only AND, OR and NOT gates, draw a circuit which implements a three-input XOR gate. [5] 
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7) Short answer 

a) One debate in the e-waste field is if we should use lead-based solder in our electronics.  Provide one 

good reason to use lead-based solder and one good reason not to use it. [2] 

 

Reason to use it:  

 

 

 

Reason not to use it:  

 

 

 

 

b) When programming the E100, all values are kept in memory.  In a real computer we instead use 

registers, loading and storing values from memory into and out of the registers.  What are some 

advantages of doing this? [3] 

 

 

 

 

 

 

 
8) Provide the 6-bit two-complement representation for the following values. If the value can’t be represented 

write “no such representation” instead. [5] 
 
 
a) -12 ___________________________ 

 
 

b) 55 ___________________________ 
 
 

c) -31 ___________________________ 
 
 

d) 16 ___________________________ 
 
 

e) -4 ___________________________ 
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