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Physics 335, Circuits II: Digital Electronics
Spring Quarter 2013
Mid-Term Examination

Name

I tzo

2 t25

3 t35

4 t20

TOTAL /IOO

Please check that you have a total of 1l printed pages, including this page.

Exam notes: This exam is closed-book. No laptops, tablet computeB or
smartphones. You may use a calculator. On the following few pages, there's a
summary of PIC instructions, a menory map of the PIC hardware registen, and
a description of the PIC status register. You can use scratch paper, but the
scratch paper wonl be graded.
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l. (20 points total) Simple PIC 16F84A programming (I).
Find the value of w-register after execution of the following snippets of code.
Assume the 16f84a.inc definitions are loaded. ExDress vour answer as a
hexadecimal number in the box.

(5 points)
movlw I l '06'  ;move l i teral  to w
addlw H' lE'  ; l i teral  addi t ion to w

w(hex)= H t71 
'

(5 points)
movlw H'06'  ;move l i teral  to vr
ior lw H'18'  i l i teral  inclusive or rr i th w

w(hex)=HIlE' ,

(5 points)
movlw H'06'  imove l i teral  to I t
andl \d H' lE'  i l i teral  and with w

w(hex)= H t06l

(5 points)
movlw H'08'  t  move l i teral  to w
movwf H'oE'  ;move w
xorhrf  H'0E' ,w ;exclusive or

w(hex)= H 
|  0On



2. (25 points total) Simple PIC l6F84A programming. (II)

(5 points) In the box below, write a sequence of no more than three instructions
that do the same thing as the instruction shown (but don't use clrf):

c l r f  H'0F'

(10 points) In the box below, write a sequence of no more than three instructions
that do the same thing as the instruction shown (but don't us€ rrf ) :

r r f  I  nFt f

OPP|... ( Car'\ Cr oue€ o.,/-r- H-- Td
po {e15 t" /  J-o9r 3 t^J9'T/2J(T1' . - ! ,
€g {Aorv€ Q€'-€r r ' ' {5 /o Pa'*3 fa rz 11+ 1g

0LO6(

(10 points) Recall in class the tris instruction is depreciated; tris should be
replaced by other instructions. Assume the instructions shown are executing
while memory bank 0 is active. In the box below, write a sequence of no more
than five instructions that do the same thing as the instructions shown (but don't
use tris).

movlw H'00'
t r is  H'06 '

NoVLN
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H'oFl
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3. (35 points total) Counters, The circuit b€low consists of a counter and a D-
latch. The counter is similar to a 4-bit binary counter (with outputs QO through

Q3) you used in lab, but ther€'s an extra synchronous input "D/U" which
selects whether the counting is upwards or downwards. If counting upwards, the
terminal count is decimal l5.Ifcounting downwards, the terminal count is 0.
RCO is the same "ripple carry-out" output you used in lab-

,^ /

Lso

A, (2 points) What does the "wedge" at the counter input signify (10 words or
less)?
The wedge signifies ... Tn e ! ev r

0N 4 Pt sr  N5 CtoC<
C€ 9T^T€
€46€,

aq nN6O

B. (5 points) What does it mean to say D/U is a "synchronous input" (10 words
or less)?

C. (5 points) The Dlatch is configued to p€rform what function (10 words or

The D-latch is configured as a... I)txtr 0C-bf -Z (>./ Nr-(Zl I

couNf€R

(co
g/t)

6tot  d

A synchronous input means ... TH €-
tr" PJT A a.L/ P A-1- ,+

€ ef €cr T1+a
Cc dck f  Aap I  t ' r - .  a/ \ '  ,

N0: Ya,. . tA Al ' 's-{2 V ta 14,!aFC fA€ <co(h,

less)?



(Problem 3 continued)

D. (10 points) Assume the input "IN" is a square-wave clock. Complete the
timing diagram below. Notice the initial logic levels are specified.

.__t___t____
e' l- L-oJ:

' l

r - - l - - -+--- l -  - i ;  - - ;o'1_-_1. f - -  1--LJ
I

o/t f  - l  - , - l - -  r - - -
r l

r r lr l

E. (4 points) What do "LSB" and "M$B" mean (10 words or less each)?
LSB means ... LE.ftf

MSB means -..h O cT

sl6Nlt l /4N1- 0rr.

tbrT.



(Problem 3 continucd)

l0 words or lcss

G. (5 poitrts) Supposc the counter ouFuts arc thcn applied o the input of a 4-bit
DAC. (ttc counaiMSB is 6EDAC MSB, ctc) What is thc approximarc
wavcform shapc at tbr.DAC (10 words or less)?

F. (4 points) In thc timing diagram abovc, what docs thc uFanow on IN signify

The upanow signifies ... lH€
c$v.!6o Tl+e ft}t16

Qt6 t^/t cLo cK
6?fr€.

The DAC ouFut wsvcform lmks like a ... ,trv ,tP( QoX wqoou
4 TQr,1, ew wA.te



4. (20 points total) Digital circuits: short answers.

1'. t"Tl.A::-: thc logic gatcbelow isTrl and inputA is floting Qcftdscouected). What's thc valuc of e?
+5v

t---..
I b_q

^ 
*-l___J

a= La^ GB'b') oB f ), *..#1n,"?Lr,,
B,-(4 points) Two open-coltector logic gates are wircd as shown, Wbrt,s thevalue of Q?

Q= Low (ora "o',, -F ")

C. (4 poinB) FiI in thc tsuth table (positivc logic)

AB A
00 |
0l  o
l0 0
l l  I



D. (4 points) Frll in the truth tsble, essuming A, B = l, I is followed by l, 0 thcn
0, I etc. (positive logic)

AB XY
1l oo
1o ol
01 lo
r0 ol

E. (4 points) D-latch: Fill in the tining diagram for Q with CLK and D as
shown. Notice that Q sarts low. Assume un-shown inputs donl inhibit clocking
the chip.

D

CLK

CLK t_
t_
t.


