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ECE2031 In-Class Exam /A‘ Spring 2007
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Questions 8-14: Write ONE letter in the range of “a” through “k” in each blank.

8, _i (2 pts)

9. C (2 pts)

10. C( (2 pts)

1. 2 pts)

2. 2 pts)

13._ & (2 pts)

14._€ (2 pts)

15.a @) (4 pts)

16.a) b ¢ (4 pts)

17. a @ (4 pts)

18(a) b (4 pts)

19. Fill in the Next State and Z columns. The first row is filled in correctly as an example (15 pts)

Present State | X; Xo Next State y4

A 0 0 A 0
A 0| 1 A 0
A 1 0 B o
A 1 1 C QO
‘B 0 0 B O
B o | 1 A 0O
B 1 0 P) O
B 1 1 C_ O
C 0 0 /ﬁ\ \
C o | 1 C. \
C 110 R |
C 1 1 C. | -
D 0| o B \
D 0 1 Q. {
D 1 0 B 1
D 1 1 C.. \
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ECE2031 In-Class Exam@ Spring 2007

Closed Books, Closed Notes, No computers or calculators.
Mark all answers on the answer sheet, but turn these pages in, too.

Questions 1-3: The images below show two different signal acquisitions. There is no relation
between them, and the respective scales are shown for both time and voltage. You may assume
that when the signals appear to repeat, they do repeat. These do not necessarily show optimal
placement and scaling, but they are adequate for the resolution requested for the problems.

FOR THE SIGNALS ON THE RIGHT, there is large overshoot, and you do not have sufficient
data to tell where the 0% and 100% levels are (if the signals were allowed to settle). So assume that
for the top right waveform, 0% is 0.4V and 100% is 4.8V, approximately where the percentage
markers are shown. And for the bottom right waveform, 0% is also 0.4 V, but 100% is 3.6 V.
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From these figures, estimate the following parameters:

1. (5 pts) Left Figure: Positive duty cycle of the waveform -—-—3-'-;"" - O.J’
3¢ Z""a.g - w %

2)800us  b)0.8% @30079 d) 20% e) 2 ns

2. (5 pts) Right Figure: Fall time of the lower waveform (channel 1)
~1.59n b) ~2 ms ¢) ~5ns d) ~9 ns e) ~30ns
3. (5 pts) Right Figure: Propagation delay from the rising edge of channel 1 (the lower signal) to the

falling edge of channel 2 {the upper signal)
2) 0.8 ns Ollns )2V €) 29 ns
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The following shows both the symbol and the VHDL source for PB_DIP, exactly as it appears in
the downloadable zop_scomp project that is the starting point for the final design project. The AND
gate that drives CS is also shown. Questions 4, 5, and 6 refer to this information.

N - L e e
IO'ADDR S URETYE oLl
Mo ADCREY. ‘
¢ DK dooHz DT JO_DATA[15,.6] . | .
\[\NO_ADDR& . . YeEET CLOCK_100HZ IC_DATA[15..0] .
e = - S EER.OL DPD AT €8 : I
\’I}NO_.ADDRZ . * PBSwWCr.), g
‘NIO_ABDRT . . Lo S
vl - e -
muo _ADCRG. - § N S A N S
H Lo inst12 .
’TO CYCLE. . . i oo
?HK) WRTE— S
i S L
P N I D N
LIBRARY IEEE;
LIBRARY LEM;
USE IEEE.STD_LOGIC 1164.ALL;
USE IEEE.STD_LOGIC_ARITH.ALL;
USE IEEE.STD_LOGIC_UNSIGNED.ALL;
USE LPM.LPM COMPONENTS.ALL;
ENUITY PR _DIP IS
PORT (
CLOCK_10CHZ : IN STD LOGIC;
RESETN : IN STD_LOGIC;
cs : IN STDP _LOGIC;
PB_SWC : IN STD_LOGIC_VECTOR ( 7 DOWNTO 0) ;
IO_DATA : INOUT STD_LOGIC_VECTOR (15 DOWNTC 0)
)i
END PB DIP;

ARCHITECTURE a OF PB_DIP IS
SIGNAL BPB_SWC : STD _LOGIC_VECTOR(7 DOWNTO 0);

BEGIN
I0_BUS: lpm hustri
GENERIC MAP (
1pm_width => 16

)
PORT MAP (
data {x"00" & BPB_SWC),

);trirfi a => IQO_DATA Pm54

PROC FS (CLOCK_100HZ, RESETN)
N
* (RESETN = '0') THEN
BPB_SWC <= x"00";
LSIF (FALLING EDGE[CLOCK L10QEZ)) THEN
“WBPB SWC <= NOT(DB_SWC}:
END IF; o
END¥ PROCESS;
END a; -

4. (5 pts) When CS is asserted (high), and RESETN is not asserted (i.e., RESETN is also high), what
is the best description of what happens on the lower 8 bits of I0_DATA?

a) They are held in the tristate condition

b) They show the current value of the switches

¢) Ahey show the inverted value of the switches, as sampled within the last 0.01 sec

d) They show the inverted, current value of the switches

e) They show the value x“00”
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5.
PROCESS stat

6.
NOT(IO_ADT

7.
implicants and
SBCD
a0
Q0o
Q010
o901l
G100
FERIER
23110
2111
10040
1001
1010
1011
1160
1121
110
1111

T. Collins g oos

(5 pts) Sti

@in paral

1 referring to the preceding figure and code, IO_BUS represents a device, and the

ement represents a device. These two devices are operating

lel (concurrently)

b) sequentially

¢) neither
(5 pts) Sti

@Decode

b) Decode
¢) Decode
d) Decodg
e) Decodg

(15 points

o b e b b |

Questions &
from the list

of the above

I referring to the preceding figure and code, and assuming that NIO_ADDR® is
Rr) and NIO_WRITE is NOT(IO_WRITE), what does the 12-input AND do?
s an I/O address of 0x00, when I0_CYCLE is high and IO_WRITE is low

s an I/O address of OxFF, when IO_CYCLE is high and IO_WRITE is low

s an I/O address of 0x00, when IO_CYCLE is low and IO_WRITE is high

s an 1/O address of OxFF, when IO_CYCLE is low and IO_WRITE is high

s an J/O address of OxFF, when IO_CYCLE is high and IO_WRITE is high

h Fill in the Kamnaugh Map for the following truth table and solve it, circling the prime

writing the minimal sum of products expression.

AC 4+ &D 4 ARCD

-14 (2 pts each): Fill in the blanks in the following paragraph by selecting a choice
below for each numbered blank. For example, if you think the first blank should be

filled in with “EPC6”, enter the letter “h” for question 8. (Not all list items will be used.)

8) _| language code is assembled by C. (9) _, producing a (10) language code
that is direcfly stored in g instance of the _ & (11) Megafunction. The memory code is
combined with FPGA 12 information in a(n) = (13) file that is downloaded to
the Cyclone chip by the Quartus &, (14) tool.

a) sof b) mif ¢} SCASM  d) machine e} programming
f) assembly g} SCOMP  h) EPC6 i} altsyncram j) configuration

k) simuy

lator
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Questions 15-18 refer to the following train situation. Not all switches and sensors are shown, but
you may assume that this is EXACTLY the same setup of switches, sensors, tracks, and power

supplies thal you used in Lab 6. At this instant, the trains are moving in the direction shown by the
arrows.

A
sw3 o

Track1 (_'_

Track3

Track4

Track?2

15. (4 points) There is a switch at the point labeled “a” that'determines whether train B will stay on
Track 3 or swifch to Track 4. '

a) TRUE

ChDFALSE

16. (4 points) [n order to avoid a crash or derailment, the controller at this particular state should have

switch sw3 . .. No Senor exisis kehveen
set such that it is connected straight through (Track! to Trackl} A aund € Wl Yo P'UJG‘{C-
b) set such| that it connects Track4 to Track] ™ A.c(d.'i'hM"Q warrn | a- '.’

¢) set either way, because it does not matter as long as Train A is where it is now shown

17. (4 points) Pensor S1 is high (1) at this instant.

18. (4 points) It is possible that trains A and B are driven by the same power supply at this instant.

GIRUE| A CCW) supply Wold woks, apphed o bk
DraLsE T d

Wvack L ged Track 3
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19. (15 points) Complete the transition table for the state machine that has the following equations.
State A is when Qg Qp = 00, State B is when Q, Qp = 01, State C is when Q Qo = 10, and State D is
when Q) Qg =L1.

Q; =X X, + QlXEr

Z =Q,

The tak

useful

le to the right may be

15 a worksheet, but

you only get credit for what

appears in the table on the

answer)

sheet!!
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For the nex{
run on SCQ
the operand

Start:

Neg:
Next:

Deone:
A
B:

C:
PosSig:
NegSig:
ZERQ:

 tWO questions, consider the following ASM code. Assume this has been assembled and

MP. Reminder: the SHIFT instruction shifts left if the operand is positive, and right if
is negative. _
ORG &HOOO ;Begin program at x000
LOAD A
SHIFT 15 .
JNEG Neg AC. ¢ oodf
LOAD PosSig .
JUMP  Next SWeT iy |
LOAD NegSig g :)
STORE B Rogo (Mj‘d—'u
LOAD ZERO load LEg siq

JZERO Done

o Plzz/&‘ |
JUMP  Done / Lot 25RO ¢ Ti, g loods

oo, &7 e combats of

DW &
D &H000C K Lowd C. addrest © gt
DW &HOOQF poDC. |

DW &HFFFF +ue velue O,

EQU &HO000 T4 15 He opredel

R LOAD A uAich

20. (5 points) What is stored in location “B™ at the enid of program (i.e., after it starts looping forever Y

at “Done™)?

stcH*-},

a) &HO00 |  nONTLn !

b) &HOOO}
<) &HFFF

d) &HO000(

U

e) Impossible to tell from the information given

21. (5 points) Also at the end of the program, what is the value of the accumulator (AC)?

a) &HO0000

b) &H0Q02
Q4 &HOOSE>

d) Impossibile to tell from the information given
¢) None of the above (the value can be determined, but it is not a, b, or c)




