Physics 335, Spring Quarter 2011, Examination
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Please check that you have a total of 7 exam pages, including this page.

This exam is closed-book. There’s a summary of PIC instructions on the
following page.




PIC16F84A

TABLE 7-2: PIC16CXXX INSTRUCTION SET
| .
Mnemonic, _ 14-8% Opcode | Status |
Operands Description Cyﬁu — — 1I Atfected | Notes
BYTE-ORIENTED FILE REGISTER OPERATIONS
ADDWF te  AgdWard! v | oo o1y ares r."“? cocz | 12
ANDWF Ld |ANDW witr! 1 00 0191 dfff fffs| z 12
| CLRF 1 Clear ! 1 oC 0301 1 fgesl z 2
CLRW Clear 'W 1 a8 0001 Oxxx xxxx | F 4
COME f,a Complemar: | 1 00 100) dfff ffff 12
DECF t.d  Decrement! 1 oc 0011 aseg tres| 2 1
DECFSZ .4  Decrement !, Skip 10 1(2) | oo 1211 dege ss22| 123
| INCE ta Incromans § ! | 00 1010 deef feef] F4 | 12
| INCFSZ o Incremant |, Siop i G 142} 00 1))} dfEf fref 1 123
ORWF Ld  indusve OR'W with f 1 | o0 0100 dree seee 2 | 12
[ MCVF 1.d Move ! 1 | o0 1000 dfer fris z | 1.2
| MOVWF t Move Wit 1 00 0000 1£ff feff ;
NOP No Operation 1 0C 0000 Oxx2 eouc! .
ALF ¢ | Aotae Left ! irough Carry 1 oc 1191 affe g2 C 1.2
|AAF ") Aotate Right f hrough Carry 1| 90 1100 gser ff22] O 12
| SLAWF 1.8 Subtract W fom | 1 | oo 0210 defe 2f2¢| CDCZ 1.2
| SwaPF ta | Swapnibiasint 1 | 00 1110 dfff feeg| 1.2
XORWF fad Exclusve OR W win t 1 00 0110 dfff ffee| 4 | 1.2
! BIT-ORIENTED FILE REGISTER OPERATIONS
BOF 3 B1Ceart 1| o1 ooeb beee rree] [ 12
| BSF {5 Br Sart 1 0 0lkb BEFF fff| | 1.2
|BTFSC & BitTest!, Sup f Clear 1(2) | o 108b bpegr feee) | 3
|BTFSS Lo | BtTest! S«ipit Set 1 1@ | o 118b beee free| | s |
{ LITERAL ANG CONTROL OPFAATIONS
| ADDLW - Acd Ineral ance W 1 11 1llx kkkk kkkk| C.DCZ
| ANDLW “ AND Ireeal wir W 1 1: 1901 kkkk kkkk| Z
| CALL « | Call suroutne E 10 Okke kkkk kkkk|
| CLRWDT Clear Watchoag Timar ! | o0 0830 0118 olge| TOPD |
| GOTO « Go w0 address 2 | 1¢ 1kkk kkkk kkkk !
| 'oRLw « indusve OR (neral with W 1 | 13 1930 kkkk kkkk z
| MOVLW « Move taral 10 W 1 | 1] 0Oxx kkkk kkkk
| HETFIE Hotum from mtarnpt 2 | o0 0000 0000 1001
RETLW « Aatum with itecal in W 2 | 11 0lxx kkkk kkkk
RETURN Aetum from Sutroutine 2 | oc 0000 0000 1000 _Le
SLEEP Go nto stardby mode 1 | o0 o000 o110 o0011| TO.PD
susLw « Sutitract W from Isaral 1 | 11 110x kkkk kkkk| C.DCZ
XOmwW & |[EcisveORRersiwnW 2~ | 1 | 33 1010 Kkkk Rkkk| 2 2| 2




1. (35 points) PIC 16F84A programming.

Find the value of w-register after execution of the following snippets of code.
You can assume the 16f84a.inc definitions are loaded. Put your answer in
hexadecimal form in the box.

movlw B’00001111’ ;move literal to w

/
w(hex):H’OF’ E E)'OOCO (1] J

movlw H’06’ ;move literal to w
andlw H’'04’ ;Boolean literal and to w

w (hex) = H '0({ lE G‘OOCD O |00 !;(

movlw H’06’ ;move literal to w
movwf H'0OE’; move w to file register
bsf H’0E’, H’03’ ;bit set

movf H’OE’, w ;move file register

wex)= HlOE ! E— B'oooo 11 (o’l

T~ — NOTICE (TS5 A TR
: AU TeyN= THIS  pSTRICT N

movlw H'06" ,mov&’llteral to w Oiﬁer* Mo ¥y w,

movwf H’OE’; move w to file register
bsf H'OE’, ?wf, ;bit set

movf H'OE’,[ f ;move file register

N
w (hex) = H ‘06( E’ (5'0000 ollo ':l




2. (35 points) Counters. Recall in lab we used a 74L.S90 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 I
counters, a divide-by-two counter (clocked at CKA with output Q,) and a |
divide-by-five counter (clocked at CKB with outputs Qg, Q- and Q).

LSB M5B

IN ——O> CKA

-—o>CK 5]

Now, from this point on, consider the 74L.S90 wired as shown below. Assume
un-shown inputs don’t disable counting.

+5V s
LC> CKA QA le q)c 6?D

N — > (KD

A.In 10 words or less, what’s the “wedge”™ at CKA and CKB indicate?

The wedge indicates ... £D6E-TRIEEERE( (/NP uT,

B. In 10 words or less, what’s the “open ball” at CKA and CKB indicate?

The open ball indicates ... TR [64€/2 IN FacLimné EQBE .




(problem 2, continued)

C. Complete the timing diagram below. Notice Q, through Q,, start “low”.
L3 2131 41l , |
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D. In 10 words or less, describe a simple wiring modifications to this circuit,

that, without adding any additional gates or parts, produces a symmetric
duty-factor decade counter.

You simply ... com nEcT C\DD 7 CLKA AN USe QA

AS THE OUTPUT,
OR You ¢ (a:wutc'f' . T CL"‘?‘?
Ve e &A As aJTPIUT

NG




3. (30 points) Digital circuits: short answers.

+8v

A. Single gate: what'’s the value of Q? @ = A

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

What's the value of Q? C\) = DR AR F_ "OQ O OR_ OV}

ill in the truth table (positive logic)

C.Fi
A B
0 0
0 1
1 0
11




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

X Y i

o0 ? X
& T ol S
{ O

A
1
|
0
1 @l

O e O o

E. D-latch: Fill in the timing diagram for Q with CLK and D as shown. Notice
that Q starts low. Assume un-shown inputs don’t inhibit clocking the chip.

D »=——D

LK

CLK




