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EE 308

Exam 2
April 1, 1999

Name:

You may useonepageof notesandary of the Motoroladatabooks. Shav all work. Partial creditwill be given. No
creditwill begivenif ananswerappearsvith no supportingwork.

For all the problemsin this exam, assumeyou areusingan HC12 with a 16 MHz crystal, resultingin a 8 MHz
processoclock.

Also assumehathc12. h hasbeenincluded,soyou canreferary registerin the HC12 by nameratherthanby
address.

1. Thefollowing questiongoncernwriting C code.

(a) Write someC codewhichwill write thenumberOx5ato the byte ataddres®9x0402.

(b) Write someC codewhichwill write thenumberOx5aa5o thetwo bytesataddresse®x0400and0x0401.

(c) Write someC codewhichwill wait until the TOF bit of TFLG2 s set.

2. Below arethe contentsof thememoryof anHC12:

0 1 2 3 4 5 6 7 8 9 A B C D E F
09D0 |10 23 3B 7C 10 04 86 80 B7 10 25 3B FC 10 18 F3
O9EO |12 50 FD 10 18 86 40 B7 10 23 3B FC 10 12 DD 02
O9F0 |86 02 B7 10 23 3B 7C 10 03 86 40 B7 10 25 3B 86
FFCO | CC 05 9F CD 99 03 84 9C 01 9B CC 90 66 FC 93 30
FFDO | 7TE ES 4B 7E E5 38 21 54 05 83 09 34 2A 38 3C 03
FFEO |41 38 66 F2 7C 13 37 0C 25 F2 O0C 38 5F 1B 42 1A
FFFO | 7A 26 21 13 6A AA 20 1F 4B 38 33 38 45 38 08 00

(a) Whatis theaddres®f thefirstinstructionthe HC12will executewhencomingout of reset?

(b) Whatis theaddres®f thefirst instructionof thetimer overflow interruptserviceroutine?

(c) Whatis theaddres®of thefirstinstructionof the pulseaccumulatoinput edgeinterruptserviceroutine?
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3. Below arethe contentsof thememoryof anHC12:

0 1 2 3 |4 |5 6 7 8 9 |[A|B |C |D |E |F

09D0 |10 |23 |3B|7C| 10|04 |86 |80 |B7 10|25 |3B|FC|10 |18 | F3
O9E0 |12 |50 |FD |10 | 18 |86 |40 |B7 |10 |23 |3B|FC |10 |12 | DD | 02
O9F0 |86 | 02 | B7 |10 |23 |3B|7C| 10|03 |86 |40 | B7 |10 |25 | 3B | 86
FFCO | CC |05 |9F | CD| 99|03 |84 |9C |01 |9B|CC |90 |66 |FC|93 |30
FFDO | 7TE | ES |4B | 7TE| E5 |38 |21 |54 | 05|83 |09 |34 |2A| 38| 3C| 03
FFEO | 41 |38 |66 | F2 | 7C |13 |37 |0C |25 |F2 | 0C|38 |5F |1B |42 | 1A
FFFO | 7TA | 26 | 21 | 13 | 6A | AA | 20 | 1F | 4B | 38 | 33 |38 |45 |38 | 08 | 00

TheHC12registershave thefollowing values:

Reg - | -
SXHI NzZzVC

CCR|110001012

AB| A3 | 92

X 82F2

Y 12F7

SP 09E7

PC 0824

Assumethatthe TOI interrupthasbeenenabled.

(a) List atleastfive thingsyou needto do beforeenablinginterrupts.

(b) Describewhathappenso theHC12betweerthetimethatthetimer overflows andthe HC12 startsexecut-
ing thefirst instructionof thetimer overflow interruptserviceroutine.

(c) Fill in ary valuesin memoryor registerswhich have changedn the HC12 getsto thefirst instructionin
thetimer overflow interruptserviceroutine. Leave blank ary memaoryor registerwhich hasnot changed

value.
0/1(2(3|4|5|6|7|8|9|A|B|C|D|E|F

09D0
09EO
09FO0

Reg -] -
SXHI NzZzVC

CCR

A B |

X

Y

SP

PC

4. From the time the timer overflows to the time the HC12 startsexecutingthe first instructionin the interrupt
serviceroutine,abouthow muchtime haselapsed.
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5. Below arethevaluesof sometimer registersin the HC12:

TICS | TSCR | TCTL1 | TCTL2 | TCTL3 | TCTL4 | TMBK1 | TMBK2 | TFLGL | TFL&X2
32 80 A4 Cc2 5F 76 2C 84 52 00

(a) Whichtimer channelsrebeingusedfor outputcompare?

(b) Whichtimerchannelinterruptsareenabled?

(c) Whatactionis timer channel2 setto perform? (l.e., if it is setup asinput capture,which edgewill it
capture;if it is setup asoutputcompare; if it is setup asoutputcomparewhatactionwill occurwhen
TCNT equalsTC2?)

(d) Whatactionis timer channeB3 setto perform?

(e) Whatactionis timer channel setto perform?

() Whatactionis timer channeb setto perform?

(g) Whichtimerflagsareset?

(h) Whatis thetimer prescalersetat — i.e., by whatfactorwill the processobe divided beforedriving the
TCNT register?

(i) How long (in secondsvill it take for the TCNT registerto overflow?
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6. Thefollowing questiongpertainthethe HC12timer subsystem.
(a) Timer channelsl and2 areboth setup to capturethe time of a falling edge. The timer prescaleiis set
to 3. Whena falling edgeoccurson channell, the numberOxD852is latchedinto TC1. Whena falling

edgeoccurson channel?, the number0x2712is latchedinto TC2. How muchtime (in secondsglapsed
betweerthefalling edgeon channell andthefalling edgeon chanel2?

(b) How doyouclearaflagin thetimer subsystem?

(c) Write someC codeto clearC5F, the flag for timer channelb. Be sureyour codedoesnot clearary other
timer flag which maybeset.

(d) Whatshouldyou doto setthetimer prescaleto avalueof 3?

(e) Write someC codeto setthetimer prescaleto avalueof 3.

() Whatshouldyou do to setup timer channels to function asan outputcompare o togglethe outputpin
on asuccessfutompareandto generataninterrupton a successfutompare?

(g) Write someC to setup timer channel5 to function asan outputcompareto togglethe outputpin on a
successfutompare,andto generatean interrupton a successfutompare. Be sureyour codedoesnot
changehefunctionof arny othertimer channel.

(h) Thetimer prescaleiis setto 3. You areusingtimer channel6 to generatea 2 kHz squarewave. Timer
channel6 is setup to togglethe outputon a successfutompare.What numbershouldyou addto TC6
aftereachsuccessfutomapreto getthe 2 kHz squarevave?

(i) Youareusingtheinput capturefunctionof the HC12to measure time differenceof about75 ms. What
is the smallestvalueof the prescaleyou canuseto measurehis time without TCNT wrappingaround?

()) Write someC codeto setthe prescaleto the valueof theabove part?
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7. Thefollowing itemsconcernthe pulsewidth modulationsubsystenof the HC12.
Usethevaluesof the selected®WM registersbelow for Partsa-d.
PWCLK | PWPCOL | PVEEN | PWSCALO | PWSCAL1 | PWPERO | PWPERL | PVDTYO | PMDTY1 | PWCTL
2D 5F 03 35 57 C7 63 31 4F 00

(a) Whatis theperiodof the pulsewidth modulatedsignalgenerateadn PWM channel?

(b) Whatis the duty cycle of the pulsewidth modulatedsignalon PWM channelD?

(c) Whatis theperiodof the pulsewidth modulatedsignalgenerateedn PWM channell?

(d) Whatis theduty cycle of the pulsewidth modulatedsignalon PWM channell?

(e) Youwantto setup PWM channeB to generatea pulsewidth modulatecsignalwith afrequeng of 600Hz
andaduty cycle of 40%. How will you setupthe HC12 PWM registersto do this?

(H) Write someC codeto setup PWM channel3 to generate pulsewidth modulatedsignalwith afrequengy
of 600 Hz anda duty cycle of 40%. Be sureyour codedoesnot changethe function of any otherPWM
channel?

() Whatis theadvantageof usingthe PWM subsystento generate pulsewidth modulatedsignalratherthan
usingtimer channel7 togethemwith anotherof thetimer outputcomparechannels?




