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Plcasc check rh.r you have a total of 7 exam pagcs, including ttis poge.

This cxam is closcd-book. Thcre's a summary of pIC instructions on the
following pcge.
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l. (35 points) PIC l6F84A programming.
Find the value of w-register after execution of the following snippets of code.
You can assume the l6f84a.inc dehnitions are loaded. Put vour answer rn
hexadecimal form in the box.

novlw 8.00001111. ,  move l i teral  to r t

w(hex)= Htor' F- $@ | l t  |  /J

movlw
andkt

B'06'
E' ,04' .

movlw H'06'  i
movryf  H'08'  i
bsf  H'0E'  ,
movf H'08'

t move literal to
Boolean literal

literal to
e n to f i le

'  ;b i t  set
f i le re

.--_ 
^llrrc€ 

t{t
4r;q r .  ,  nr-
v t )0€,  Nl

register

ister

ft 71!Ct<
Trl tt lNg(n
No|lPI td r

I'

and to w

rrovlw H'06' ;move literal to \t
movwf H'08' ;  move w to f i le legister
bsf  E'0E' ,  H'03'  ;b i t  set
movf B'08'  ,  r t move file re

, r (T(t te

$tow opotfw(hex)= t l 'ol t f

w(hex)= +l lOel t_
L- B'@o tr  @tf

w(hex)= H'o6tE A,o* otrct f



2. (35 points) Counters. Recall in lab we used a 74LS90 configured as shown
just below as a decade counter. Also recall that the connection between output
Q^ and input CKB was made because this counter has two independent
counters, a divide-by-two counter (clocked at CKA with output QA) and a
divide-by-five counter (clocked at CKB with outputs QB, Qc md Qo).

L5b t't'b

Now, from this point on, consider the 74LS90 wired as shown below. Assume
un-shown inouts don't disable countins.

A. In 10 words or less, what's the "wedse" at CKA and CKB indicate?

The wedge indicates... gD6€ -fe ( 6 6t /r€0 | NP U (,

B. In 10 words or less. what's the "oDen ball" at CKA and CKB indicate?

The open bal l  indicates.. .  Tel66CQ afJ FqLL(^tC eA6€ .

dq Q6 4. @n
(KA

CKA

ck0

Qe QoQ.Qo



(problem 2, continucd)

C. Complca thc timing diagram bclow. Noticc Q^ through Qo start'low'.
OrLtTtbt  t lo,1 z-

l r
D. In l0 wods or less, describe a simplc wiring modifications to this circuit,
ihrt, without adding any additionsl gates or parts, Foduc€s a symmctric

factor dccadc countcr.

You simply -. aN uAr qO
n1 TH€ ovt pr+;

ft .LKA 4NO tt6e QA

oQ- Yor,t crr\f CauN(6.r Q. ro c Lk4
AJ(PJf ,



l------..
I F-a

-----_-__J

B. Two open-collcctor logic gates are wired as shown.

+5v

A. Single gstc: what's the vatuc ofQ? A -t

What'sthcvalucofQ? Cl = 
Ld*

C. Fill in the truth oblc (positivc logic)

. . r l?

O o* ouJ

AB Q". .n )
o o !,14.7. e<r. 

'
0l O'  '  -^
t0 0 n

r r  L



D. Fill in the truth table, assuming A, B = l, 1 is followcd by l,0 then 0, I etc.
(positive logic)

AB XY
l l  oo
1 0 0l
0l to
r  0 0l

E. Dlatch: Fill in the timing diagram for Q with CLK and D as shown. Notice
that Q starts low. Assume un-shown inputs donl inhibit clocking the chip.

CLK

CLK

D

a

l l


