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Parallel Data Transfer

e Suppose/ou needto transferdatafrom oneHC12to another How canyou
dothis?

¢ YoucouldconnectPORTA of thesendingcomputer(setup asanoutputport)
to PORTA of thereceving computer(setup asaninputport).

e Thesendingcomputerputsthedataonits PORTA, onebyteatatime.
¢ Thereceving computereadshedataonits PORTA.
e For example,wantto sentthefive bytescorrespondingo the five characters

"hello”:

PARALLEL COMMUNICATIONS

Port A Port A

0x68 0x65 Ox6¢c Ox6f

h e | 0

Need 9 wires to transmit 8 bits of data

How can receiver tell when it should read the data?
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e Thesendingcomputemeeddo tell the receving computerwhento readthe

data.

e It candothis with anotheldine usedasa clockline.

¢ Ontherising edgeof the clock line, the receving computershoud readthe

data:

PARALLEL COMMUNICATIONS

Port A

clk
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Need 10 wires to transmit 8 bits of data
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Parallel Data Transfer

— How can the sendingcomputerknow that the receving computerhas
recevedthedata?

— Canuseamethodcalledhandéaking.

*x ThesendingcomputerusesaDataValid line to tell thereceving com-
puterthatthe dataon the datalinesis valid.

x Thereceving computerusesa DataRecevedline to tell the sending
computerthatit hasreadthe currentdatabyte.

PARALLEL COMMUNICATIONS

Port A Port A

DV >

DR

A
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NEW DATA

DV

DR

Use two lines —— Handshake —— sender knows when receiver
is ready for new data.

Need 11 wires to transmit 8 bits of data

— In theabove figure, the sendingcomputemputsthe dataon the datalines
andbringsDV low to indicatenew datais available.

— Whenthereceving computerseeshe new datais availableit readsthe
dataonthedatalines,thenbringsDR low to saythatit hasreadthe data.

— Whenthe sendingcomputersee<DR golow, it bringsDV high.
— Whenthereceving computerseesDV go high, it bringsDR high.
— Both computersaarenow readyfor the next datatransfer
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Serial Data Transfer

¢ UsingparalleldatatransferyoucanuselOwiresto transferonebyteatatime
from onecomputerto another

¢ Using18wires,you cantransfertwo bytes(16 bits) atatime.

¢ Paralleldatatransfens avery fastway to transferdatabetweerntwo comput-
ers.

e Therearetwo problemswith paralleldatatransfer:

— It takesalot of wiresbetweerthe computers.
— It usedotsof I/0 pinsonthecomputers.

e Serialdatatransferis a slower transfermechanismbput it usesfewer wires
andfewer 1/O pins.

¢ Serialdatatransfersendnebit at atime betweertwo computers:

SERIAL COMMUNICATIONS

serial out » serial in
L
] I
0 1 0 1 0

'h’ = 0x68 = B"01101000"

Can't tell how many ones or zeros there are
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Synchronous Serial Data Transfer

¢ To useserialdatatransferyouneedto have away for thereceving computer
to know whenthedatabit is valid.

e Therearetwo waysto dothis:

— Synchronous$erialDataTransers(SPlontheHC12)
— Asynchronais SerialDataTransferdSClonthe HC12)

e SynchronousSeraialData Transferusesa clock line betweenthe two com-
putersfor thesendingcomputetto tell thereceving computemwheneachdata
bit is valid:

SYNCHRONOUS SERIAL COMMUNICATIONS

serial out » serial in
clk » clk
L
[ S O T R R R R S
]
0 1 1 0 1 0 0 0

'h’ = 0x68 = B"01101000"

Need 3 wires to transmit 1 bit at a time
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Synchronous Serial Data Transfer

¢ In synchronasserialdatatransferthesendingcomputeputsthe databyteit
wantsto sendinto aninternalshift register

e The sendingcomputerusesa clock to shift the 8 databits out of the shift
registerontoanexternaldatapin.

e Thereceving computemputsthedatafrom thesendingcomputeron theinput
of aninternalshift register

e Thereceving computemusesheclock from thesendingcomputetto shift the
datainto its shift register

¢ After 8 clock ticks, the datahasbeentransferedrom the sendingcomputer
to therecieving computer

SYNCHRONOUS SERIAL COMMUNICATIONS

shift register shift register
| clk
clk .
L
T A S e e S O D e
] [
0 1 1 0 1 0 0 0

'h’ = 0x68 = B"01101000"

Need 3 wires to transmit 1 bit at a time
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The HC12 Serial Peripheral Interface (SPI)

e TheHC12hasa Synchronouseriallnterface
e OntheHC12it is calledthe SerialPeripheralnterface(SPI)

¢ If an HC12 generateshe clock usedfor the synchromus datatransferit is
operatingn MasterMode.

¢ If anHC12 usesandexternalclockusedor the synchromusdatatransferit
Is operatingn Slave Mode.

¢ If two HC12's talk to eachotherusingtheir SPI's onemustbe setup asthe
Masterandthe otherasthe Slave.

e The outputof the MasterSPI shift registeris connectedo the input of the
Slave SPIshift registerover the MasterOut Slave In (MOSI) line.

e Theinput of the MasterSPI shift registeris connectedo the outputof the
Slave SPIshift registerover the Masterin Slave Out (MISO) line.

e After 8 clock ticks, the dataoriginally in the Mastershift registerhasbeen
transferedo the slave, andthe datain the Slave shift registerhasbeentrans-
feredto the Master
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Synchronous Serial Communications
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