
EE 308 Final Exam Spring 2001EE 308Final ExamMay 7, 2001Name:You may use any of the Motorola data books, notes from the EE 308 web page, and your lab notebook.Show all work. Partial redit will be given. No redit will be given if an answer appears with no supportingwork.No alulators are allowed for this part of the exam.1. Fill in all missing entries in the following table. Use an 8-bit word size.Unsigned SignedHex Binary Deimal Deimal9F 23 -23127
2. Do the following operations on eight-bit numbers. Indiate the eight-bit answer, and the state of theC, V, N and Z ags after the operation.6C 6C CD 1C 85+ 7A + 94 + EF - 85 - 1CAnswerCVNZ
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EE 308 Final Exam Spring 2001EE 308Final ExamMay 7, 2001Name:You may use any of the Motorola data books, notes from the EE 308 web page, your lab notebook, and aalulator. Show all work. Partial redit will be given. No redit will be given if an answer appears with nosupporting work.For all the questions below, assume the 68HC12 has a 16 MHz rystal whih results in an8 MHz proessor lok.For all C ode you write assume h12.h has been inluded so you an refer to all registersby name.1. Consider the following program fragment: Addressing CylesAddress Op Code & Operands Mode---- CODE: setion .text ---- ---- -------- org $1000 ---- ---- ----1000 lds #$8000 CF 80 00 IMM 2ldaa $8000anda 2,-Xinbstaa $75jsr $1085(a) Fill in the above table. In the olumn labeled Address, �ll in the address of the �rst byte of theinstrution. In the olumns labeled Op Codes & Operands show the op odes and operands (ashex numbers). In the olumn labeled Addressing Mode indiate the addressing mode used bythe instrution. In the olumn labeled Cyles indiate the number of yles needed to exeutethe instrution.(b) How many bytes of memory does the ode fragment oupy? Inlude all 7 instrutions.
() How many miroseonds will it take the fragment to exeute on an HC12 with a 8 MHz proessorlok? Inlude all 7 instrutions.
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EE 308 Final Exam Spring 2001(d) For the same instrutions show the values of eah of the registers and ags after exeution of theinstrution. You do not have to put down a value if the value did not hange.Inst A B X Y SP PC N Z V CFF FF 7FF0 8008 FFFF 1000 1 1 1 1lds #$8000ldaa $8000anda 2,-Xinbstaa $75jsr $1085The table below shows some values in memory whih will be needed to do the above.0 1 2 3 4 5 6 7 8 9 A B C D E F7FE0 10 23 3B 7C 10 04 86 80 B7 10 25 3B FC 10 18 F37FF0 12 50 FD 10 18 86 40 B7 10 23 3B FC 10 12 DD 028000 86 02 B7 10 23 3B 7C 10 03 86 40 B7 10 25 3B 86
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EE 308 Final Exam Spring 20012. The following tables show the values of an HC12's registers and some of its memory.Reg - -S X H I N Z V CCCR 1 0 0 0 1 0 0 1A:B A3 92X 82F2Y 12F7SP 208DPC 31F4TIOS OC7M OC7D TSCR TCTL1 TCTL2 TCTL3 TCTL4 TMSK1 TMSK2 TFLG1 TFLG296 47 5F 80 5F 93 7A A4 5C 82 08 800 1 2 3 4 5 6 7 8 9 A B C D E F0800 C6 05 CE 09 00 DD 5A 33 6A 05 08 53 26 F7 3F CE0810 E0 00 CD 00 00 E6 00 0F 00 01 02 19 ED 08 8E E00820 20 25 F2 7A 09 00 3F CF 0A 00 15 FA 00 01 5F A00830 01 3F C6 80 5B 86 C6 03 5B 8D C6 FF 5B 02 4C 80FFD0 AB 20 CD 30 EF 40 F5 50 56 60 78 70 98 80 20 90FFE0 84 A0 3F B0 F3 D0 74 F0 9A 12 C2 10 A7 20 D9 30FFF0 A5 3C 10 59 3A 43 08 19 93 7A A4 5C 82 08 89 A0(a) What is the address of the �rst instrution the HC12 will exeute after a reset?(b) What is the address of the Timer Channel 2 interrupt servie routine?() What interrupts are enabled in the timer subsystem?(d) How long (in seonds) will it take for the TCNT register to overow?(e) What funtion is Timer Channel 2 set up for (input apture or output ompare?(f) What funtion will Timer Channel 2 perform (if IC, will it apture rising, falling, both, or none;if OC, will it set, lear, toggle, or is it disonneted)?(g) What funtion is Timer Channel 3 set up for (input apture or output ompare?(h) What funtion will Timer Channel 3 perform (if IC, will it apture rising, falling, both, or none;if OC, will it set, lear, toggle, or is it disonneted)?4



EE 308 Final Exam Spring 2001(i) When using an input apture funtion, the �rst edge is aptured when TCNT = 0xC123, and theseond edge is aptured when TCNT = 0x4CBA. It is known that the total number of timer tiksis less than 0xFFFF.i. How many timer tiks were there between the two edges?ii. How muh time (in seonds) was there between the two edges? Use the values in the timerregisters on the previous page, if needed.(j) Write some C ode to do the following: Set up timer hannel 4 to funtion as an output om-pare, set pin Port T4 on a suessful ompare, and generate an interrupt on a suessful ompare.Be sure you do not hange the funtion of any other timer hannel when you set up timer hannel 4.
(k) Write some C ode to lear the timer hannel 4 ag. Make sure you do not lear any other agwhile doing so.
(l) Show what will be in the HC12 registers when it starts exeuting the �rst instrution of the timerhannel 4 interrupt servie routine, and show what has happened to the stak. (Use the tablefrom the previous page as the initial values of the registers.) For the stak ontents, indiate theaddresses of the stak whih will be hanged, and the values whih will be in those addresses.Reg - - Stak ContentsS X H I N Z V CCCRA:BXYSPPC(m) What assembly language instrution should you use when you exit an interrupt servie routine?Why?
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EE 308 Final Exam Spring 20013. An HC12 is onneted to to a 16-bit A/D onverter as shown below. The A/D onverter sends 16 bitsof data to the HC12. The SPI timing used by the A/D onverter is also shown.
PS4 (MISO)

PS7 (SS)

PS6 (SCK)

DOUT

SS

SCK

16−bit A/DHC12

SCK

SS

µ s Min5

DOUT MSB 1234567891011121314 LSB(a) Write some C ode to set up the HC12 to ommuniate with the A/D onverter, without usinginterrupts. Make sure to omment your ode to explain what you did.
(b) Assume that the SPI has been properly set up to ommuniate with the A/D onverter. Writesome C ode to read a onversion and assign it to a 16-bit variable alled data.
() How do you lear the SPI ag?
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EE 308 Final Exam Spring 20014. Here are some questions about other subsystems of the HC12.(a) How should you set up the A/D ontrol registers to have the HC12 do the following: Operatein 10-bit mode, perform eight onversions of the signal on port PAD5, then stop. Write some Code to do this.

(b) An HC12 has VRL = 0V and VRH = 4V. The input on Pin 5 of Port E is 2.75 V. What will be inthe A/D result register ADR5 after the onversion initiated above?
() You want to use Channel 3 of the HC12 PWM subsystem to generate a 100 Hz PWM signal witha 25% duty yle. What would you write to the PWM registers to do this? Be sure to ommentyour ode to indiate what you did.
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EE 308 Final Exam Spring 20015. The following question onerns the HC12 in expanded mode.The following table shows some values in the HC12 memory:0 1 2 3 4 5 6 7 8 9 A B C D E F2080 01 3F C6 80 5B 86 C6 03 5B 8D C6 FF 5B 02 4C 80Show what will be on the address/data bus and the ontrol lines when the HC12 does the following:(a) Writes a 0xAA to address 0x2080.
E

Port A

Port B

R/W

LSTRB(b) Writes a 0x55AA to the two bytes at addresses 0x2082 and 0x2083.
E

Port A

Port B

R/W

LSTRB() Reads a single byte from addresses 0x2089.
E

Port A

Port B

R/W

LSTRB 8



EE 308 Final Exam Spring 20016. Of the three �gures below, only one will work reliable in expanded mode.
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Figure (a)

Figure (b)

Figure (c)(a) Figure (a): Will this work? If not, why not?(b) Figure (b): Will this work? If not, why not?() Figure (): Will this work? If not, why not?
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EE 308 Final Exam Spring 20017. The following shows the HC12 interfaed to a peripheral hip:
A0

A15
A14
A13
A12
A11

Port B

Port A

E

CS

D7−0

7
4
A
H
C
3
7
4

NAND

IC1

R/W(a) Is the peripheral in input or output hip?Why?
(b) What range of addresses will selet the peripheral?

() Should you onnet the data lines for the peripheral to Port A or Port B? Why?
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EE 308 Final Exam Spring 2001(d) Assume that the peripheral is an input. Answer the following timing questions, assuming thatthe delay through eah of the glue hips is 10 ns.i. How long will it be from the time E goes high until CS goes low, if there is no E-lok streth?ii. How long will it be from the time E goes high until CS goes low, if there are two E-lokstrethes?iii. How long will it be from the time the E goes high until the hip puts its data on the bus, ifthere is no E-lok streth?iv. How long will it be from the time the E goes high until the hip puts its data on the bus, ifthere there are two E-lok strethes?v. How long will it be from the time E goes low until the hip removes data from the bus, ifthere is no E-lok streth?vi. How long will it be from the time E goes low until the hip removes data from the bus, ifthere are two E-lok strethes?vii. If the data aess time for the peripheral hip is 30 ns (max), will the HC12 setup time bemet with no E-lok streth?viii. If the data aess time for the peripheral hip is 30 ns (max), will the HC12 setup time bemet with two E-lok strethes?ix. If the data hold time for the peripheral hip is 15 ns (min), will the HC12 setup time be metwith no E-lok streth?x. If the data setup time for the peripheral hip is 15 ns (min), will the setup time be met withtwo E-lok strethes?
t  :  Data Access time   30 ns Max

t  :  Data Hold Time     15 ns Min

DA

DH

t

Data

CS

DH
t

IC READ TIMING

DA
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