
Physics 335, Circuits II
Spring Quarter 2010
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Please check that you have a total of 7 pages, including this page.

Exam notes: This exam is closed-book. You may use a calculator. There's a
summary of PIC instructions on the following page. You can use scratch paper,
but the scratch paper won't be graded.
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clrw ;c lear w

w (bex) = OOr"*

l. (30 points) Simple PIC 16F&lA programming.
Find the value of w-register after execution of the following snippets of code.
Assume the l6f&la.inc definitions are loaded. Put youl answer as a hexadecimal
number in the box.

movlw H'06'  ;move l i teral  to w

movlw H'05'  ;move l i tefal  to r ,v
addlvt  H'04'  ; I i tera1 addi t ion to w

movkt H'06'  imove l i teral  to w
andLw H'04'  ; l i teral  and with w

novlw H'05'  ;move l i teral  to w
movnf H'08' ;  move w to Iocat ion H'oE'
bsf  H'08' ,  D'06'  rb i t  set
movf H'0E'  ,w ;  move

w(hex)= OA nnn

w (hex) = O\ u,*

t w(hex)= 4 6 ur,



2. (35 points) Counten. Rerall in lab we used a 74LSq3 conligured as a 4bit
binary counter. Also recall in lab there was a comection between QA and CKB
b€cause this counter has two independent counters, a divide-by-two couDter
(clocked by CKA with output QA) and a divide-by-eight counter (clocked by
CKB with outputs QB, QC and QD).
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Now, from this point on, consider the 74LS93 wired as shown below. Assume
un-shown inDuts don't disable countins.

A. What does the " at the in to CKA and CKB indicate?

IN

QAQ6dTQDcr< A

<r< 6

Qa Q6a" $
CKA

CK O

The wedge indicat".... *Lt CKA .^/ (kB {r5g,r cn on ,13.,

B. What does the " to CKA and CKB indicate?

The open ball indi*t". ... tLt cKA atl C(g (r,1Xrr ,n



(problem 2, continued)
C. Complete the timing diagram below. Notice eA through eD start ..|ow,,.

QB __J-L_ru]_

D, Supqo.se QA, 98, QC and eD are the binary digits in a zl_bit binary number,
:h::_aA t: the lSB (leasrsignificanr bir) and eD the MSD (nost_significant
bit). Wlat decimal numbers (in the range 0 to l) will the above counler neyer

QA

Qc

QD

It won't output the decimal numbers ...

114t^or ' r r! ,  ) ,1,  V, ' /  ,7J, le/  J,1,



3. (35 points) Digital circuits: .hort ao.*"rs. E 'l-n- wP'q'r fio &- g'6(

A. Assume the gate below is a TTL gate and.'n/c" means nocomection (the
wire is floating). Whar's the value of Q? o fu9 =; +>-O => lA = A
B. If this were instead a CMOS gate, would you have to connect the "r/c" inpui
to ground or +5V or leave it "n/c" to achieve the same functionality as in part A?
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C. Some circuit contains a non-inverting CMOS "totem-pole"-output logic gate,
but you'd like its output to be inverting and open-collector instead. Fortunately,
you have a NPN transistor handy. To the left of the figure below, sketcb a circuit
consisting of the CMOS logic gate, the lransistor, plus a single resistor that
together mimics an open-collector invening output. Assume the "beta" of the
transistor is approximately 100.

D. Explain how you picked a sensible yalue for that rcsistor. Hinc Don't
confuse.ttlis r€sistor with a "pull-up" resistor found on open-collector outputs.
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r e--D:6'AEE. Fill in the truth table below for this configuration of gates.

etz r%tL Q= 6rr-= i6E-

' : t-+

F. For this D-latch, fill in the timing diagmm for Q with CLK as shown Notice

that Q starts low. You can assume un-shown inputs don't inhibit clocking the

chip.
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