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EE 308

Exam 3
April 19, 2000

Name:

You may useary of the Motoroladatabooksandnotesfrom theWeh Shaow all work. Partial creditwill begiven.No
creditwill begivenif ananswerappearsvith no supportingwork.

For all problemsassumeyou areusinga MC68HC912B32vith an16-MHz crystal,resultingin an8-MHz proces-
sorclock.

1. A 68HC12is operatingn expandednode,with externalmemoryfrom 0x1000to Ox7fff. Thememorycontents
in addres®x1000through0x100fareshovn below.

0 1 2 3 |4 |5 6 7 8 9 |A|B |C |D |E |F
1000 |10 |23 |3B| 7C| 10|04 |86 |80 | B7 |10 |25 |3B|FC| 10| 18 | F3

Shawv whatwill beontheaddress/datbusandthe controllineswhenthe HC12 executeghefollowing instruc-
tions:

(a) Readsabytefrom addres$x1001.
E

Port A

Port B

R'W

LSTRB
(b) WritesaOx55aato thetwo bytesataddresse6x1002and0x1003.
E

Port A

Port B

R'W

LSTRB

(c) How doyou setup the HC12to have 2 E-clock strechedor externalaccessesWrite someC codeto do
this.

(d) Sketchthe E-clockwith 2 E-clock strechesindicatethe lengthof time E is low, andthelengthof time E
is high.
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2. A new startupcompary designsa seriesof peripheralchipsthey call the SuperTerrific UniversalPeripheral
InterfaceDevice (STUPID) chips. Thefigure below shavs two STUPID chipsconnectedo anHC12. Oneis
aninputchip, the otheris anoutputchip.

68HC12
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t DSW 40 ns Min Data Setup Time, Write
t DHW — 5ns Min Data Hold Time, Write

(a) Whatrangeof addressewill selectSTUPID1 chip?lIsit aninput chip or anoutputchip.

(b) ShouldD7- 0 of STUPID 1 beconnectedo PortA or PortB? Why?
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(c) Whatrangeof addressewill selectSTUPID2 chip?lIs it aninput chip or anoutputchip.

(d) ShouldD7- 0 of STUPID 2 beconnectedo PortA or PortB? Why?

(e) Is tpgy for the outputchip compatiblewith the 68HC12Why or why not? Whatis the correspondingime
for the8 MHz 68HC12?

(f) Is tpry for theoutputchip compatiblewith the68HC12?Why or why not? Whatis thecorrespondingime
for the8 MHz 68HC12?

(g9) Explainin wordswhattpsy means.

(h) Write someC codeto write an0x55to the outputSTUPID chip.
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3. Thefigurebelow shavs an SOTC-001SuperOven TemperaturéControllerconnectedo a 68HC12by its SPI.
The SOTC-001worksin the folowing manner:ithe HC12 selectshe SOTC-001,thensendst an 8-bit number
(from 0° Cto 255 C)whichtellsthe SOTC-001whattemperatureo settheovenat. It thenreadsabytefrom the
SOTrC-001,which tells the HC12 the actualtemperaturef the oven. The HC12thendeselectshe SOTC-001.
Thefigure shavs the SPItiming information. The maximumSCK the SOTC-001canuseis 250kHz.

68HC12 SOTC-001

Mos! Mos! OVEN

MISO MISO

SCK SCK

ss ss

UyyUy Yy U AN N R —

MOSI msgl 7 | 6|5 |43 ]|2|1|sB

Temperature to Set Oven

MIso mse| 7| 6| 5| 4f 3] 2| 1|Ls

Actual Oven Temperature

(a) How doyou clearthe SPIflag?

(b) Write someC codeto setup the 68HC12SPI for usewith the SOTC-001. To insureas muchcreditas
possible gxplain how you setup eachregister

(c) Write someC codeto setthe oventemperatureit 198° C, readthe actualoventemperatureandassignit
to avariablecalledt enp.



