
EE 308 Mar. 18,2002

Parallel Data Transfer

� Supposeyou needto transferdatafrom oneHC12to another. How canyou
do this?

� YoucouldconnectPORTA of thesendingcomputer(setupasanoutputport)
to PORTA of thereceiving computer(setupasaninputport).

� Thesendingcomputerputsthedataon its PORTA, onebyteat a time.

� Thereceiving computerreadsthedataon its PORTA.

� For example,want to sentthefive bytescorrespondingto thefive characters
”hello”:

Port A

0x68 0x65 0x6c 0x6f

h e o

Port A

PARALLEL COMMUNICATIONS

l

Need 9 wires to transmit 8 bits of data

How can receiver tell when it should read the data?

Port A
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Parallel Data Transfer

� Thesendingcomputerneedsto tell thereceiving computerwhento readthe
data.

� It cando this with anotherline usedasaclock line.

� On therising edgeof theclock line, thereceiving computershould readthe
data:

Port A

0x68 0x65 0x6c 0x6f

h e ll o

Port A

clkclkclk

PARALLEL COMMUNICATIONS

Need 10 wires to transmit 8 bits of data

Port A
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Parallel Data Transfer

– How can the sendingcomputerknow that the receiving computerhas
receivedthedata?

– Canuseamethodcalledhandshaking.
� ThesendingcomputerusesaDataValid line to tell thereceiving com-

puterthatthedataon thedatalinesis valid.
� Thereceiving computerusesa DataReceivedline to tell thesending

computerthatit hasreadthecurrentdatabyte.

Port APort A

PARALLEL COMMUNICATIONS

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

NEW DATA

Need 11 wires to transmit 8 bits of data

DV

DR

DV

DR

Port A

– In theabove figure,thesendingcomputerputsthedataon thedatalines
andbringsDV low to indicatenew datais available.

– Whenthe receiving computerseesthenew datais availableit readsthe
dataon thedatalines,thenbringsDR low to saythatit hasreadthedata.

– WhenthesendingcomputerseesDR go low, it bringsDV high.

– Whenthereceiving computerseesDV gohigh, it bringsDR high.

– Bothcomputersarenow readyfor thenext datatransfer.
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Serial Data Transfer

� Usingparalleldatatransferyoucanuse10wiresto transferonebyteatatime
from onecomputerto another.

� Using18wires,youcantransfertwo bytes(16bits) at a time.

� Paralleldatatransferis a very fastway to transferdatabetweentwo comput-
ers.

� Therearetwo problemswith paralleldatatransfer:

– It takesa lot of wiresbetweenthecomputers.

– It useslotsof I/O pinson thecomputers.

� Serialdatatransferis a slower transfermechanism,but it usesfewer wires
andfewer I/O pins.

� Serialdatatransfersendsonebit at a time betweentwo computers:

SERIAL COMMUNICATIONS

serial out serial in

0 1 0 1 0

’h’ = 0x68 = B"01101000"

Can’t tell how many ones or zeros there are
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SynchronousSerial Data Transfer

� To useserialdatatransfer, youneedto haveawayfor thereceiving computer
to know whenthedatabit is valid.

� Therearetwo waysto do this:

– SynchronousSerialDataTransfers(SPIon theHC12)

– AsynchronousSerialDataTransfers(SCI on theHC12)

� SynchronousSeraialDataTransferusesa clock line betweenthe two com-
putersfor thesendingcomputerto tell thereceiving computerwheneachdata
bit is valid:

clkclkclk clk

serial out serial in

0 1 1 0 1 0 00

Need 3 wires to transmit 1 bit at a time

’h’ = 0x68 = B"01101000"

SYNCHRONOUS SERIAL COMMUNICATIONS
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SynchronousSerial Data Transfer

� In synchronousserialdatatransfer, thesendingcomputerputsthedatabyteit
wantsto sendinto aninternalshift register.

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

� Thereceiving computerputsthedatafrom thesendingcomputeron theinput
of aninternalshift register.

� Thereceiving computerusestheclock from thesendingcomputerto shift the
datainto its shift register.

� After 8 clock ticks, thedatahasbeentransferedfrom thesendingcomputer
to therecieving computer.

0 1 1 0 1 0 00

Need 3 wires to transmit 1 bit at a time

’h’ = 0x68 = B"01101000"

SYNCHRONOUS SERIAL COMMUNICATIONS

clkclkclk

clk

shift register shift register
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The HC12 Serial Peripheral Interface (SPI)

� TheHC12hasaSynchronousSerialInterface

� On theHC12it is calledtheSerialPeripheralInterface(SPI)

� If an HC12 generatesthe clock usedfor the synchronousdatatransferit is
operatingin MasterMode.

� If anHC12usesandexternalclockusedfor thesynchronousdatatransferit
is operatingin SlaveMode.

� If two HC12’s talk to eachotherusingtheir SPI’s onemustbesetup asthe
MasterandtheotherastheSlave.

� The outputof the MasterSPI shift register is connectedto the input of the
SlaveSPIshift registerover theMasterOut Slave In (MOSI) line.

� The input of the MasterSPI shift register is connectedto the outputof the
SlaveSPIshift registerover theMasterIn SlaveOut (MISO) line.

� After 8 clock ticks, the dataoriginally in the Mastershift registerhasbeen
transferedto theslave,andthedatain theSlave shift registerhasbeentrans-
feredto theMaster.
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Synchronous Serial Communications
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