Chapter 10— Computer Peripherals

10.1.

10.2.

10.3.

Revised problem statement: Thetotal time requiredto illuminate eachpixel on
thedisplayscreerof acomputemonitoris 5ns. The beamis thenturnedoff and
moved to the next pointto be illuminated. On average moving the beamfrom
onespotto the next takes 12 ns. What is the maximumpossibleresolutionof
this displayif it is to berefreshed’0 timespersecond.

For N pixelswe get

Scan time = (5 + 12)N = 10°/70 = 14.3ns
HenceN = 840000pixels

A commerciaktandardhatwould not exceedthis resolutionis 1024x 768.

Eachsymbolcanhave oneof eight possiblevalues,which meansit represents
threebits. Therefore:

Bit rate = 3 x baud rate = 3 x 9600 = 28, 800 bits/s

In preparingthis designwe have assumedhe following:

e Thecounterhasa synchronou€learsignal. Thatis, the counteris cleared
to 0 ontheclock edgeatthe endof a clock periodduringwhich Clear= 1.

e The shift registerhasa synchronougontrol signalcalled Shift. The data
valueatits serialinputis shiftedinto the registeron the clock edgeat the
endof aclock periodduringwhich Shift = 1.

We usea D flip-flop asa synchronizerfor the input data. Its output, SData,
follows the input data,but is synchronizedwith the local clock. It is connected
to the serialinput of the shift register Both the shift registerandthe counterare
drivenby thelocal clock.

We will now describehe controllogic thatgeneratethe ClearandShift signals.
Startingfrom anidle statein which SData= 1, Clear= 1, and Shift = 0, the
sequencef eventsthatthe controllogic needgo implementis asfollows:

(a) WhenSData= 0 changeClearto 0. The counterstartsto count.

(b) Whencount= 3 (thefourth clock cycle), setClear= 1 for oneclock cycle.
Theclock edgeattheendof this cycle is the mid-pointof the Startbit. The
counteris clearedo 0 atthis point, thenit startsto countagain.

(c) Whencountreache¢, setbothClearandShift to 1 for oneclock cycle. At
the endof this clock cycle, the first databit is loadedin the shift register
andthecounteris againclearedo 0. Repeatwice.

(d) Whencount= 7, setA = SDATA andB = SData.
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(e) Wait until SData= 1 thenreturnto step1.

A statediagramfor thecontrollogic is givenbelon. Whennot specified putputs
areequalto zero.

10.4 EachdatabyterequireslObitsto transmit.Hence theeffectivetransmissiomate
is 38,800/10= 3,800bytes/s.

10.5 A: 11000001, P:01010000, =:00111101, 5:1011
0101



10.6 (Correction: Bit b7 isthe Data Set Ready signal, CC).
Wewill referto theregistergivenin theproblemasSTATUS. Theprogrambelow

dealswith anincomingcall.

BitSet #1,STATUS
RING BitTest #14,Status
Branch=0 RING

Enableautomaticanswering
Wait for ringing signal

* At this point, the programmay alertthe user(or the operating-systemf anin-comingcall

Ready  BitTest #7,Status
Branch=0 Ready
BitSet #2,STATUS

SENDC BitTest #13,SATUS
Branch=0 SENDC

RECVC BitTest #12,STATUS
Branch=0 RECVC

Wait for DataSetReady

Enablesendcarrier
Wait for confirmation

Wait for receve carrier

* Programis now readyto sendandreceve data



