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TWO SURE-FIRE IN D ICATO RS OF THE

state of advancing techno logy are
newspaper articles and reader
ma il. For instance, about a year
ago, newspaper articles of any
kind that contain the term
"modem" always provided a con ­
cise explanation of what a modem
was (or what it did). Similarly, read­
er mail almost without exception
referred to radio or te lephone
voice-transmissions.

Today, newspaper and magazine
articles use the term modem w ith
no attempt to explain what it is
because it is now assumed that ev­
eryone knows about th e device.
And as for reader mail , it now re­
flects a substantial interest in data
comm un icat ions via a modem.

However, there is a feat ure of
compu ter ized com mun icat ions
through a modem-called half du­
plex-that seems to confuse new­
comers to the co mputer field.
One reason fo r the confus ion is
because some modem manufac­
tu rers (as we ll as some software
authors) use the te rm out of con ­
text. That means that the user sud ­
denly finds himself with th ree dif­
ferent exp lanations of what ha lf
duplex is-one in computer's doc­
umentation, one in the modem's
instruct ion manual, and the other
in the software manual.
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Full-duplex communications
To understand the term "half

duplex" we must first go back to
"fu ll duplex." In communications,
ful l duplex means simu ltaneo us
transm ission and recepti o n . An
examp le of f ull-duplex com muni ­
cations is the te lephone system,

COMPUTER

where two parties can talk and lis­
ten at the same time.

In radio comm unications, the
same thing can be done by using
two frequencies, as shown in Fig.

b

1. Let's assume that two radio ama­
teurs are using ful l-duplex systems
on 20 and 10 meters (even though
it is supposedly il legal).

Transmitter A broadcasts to re-
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ceiver B o n a frequ ency of1 4 MHz.
The t ransmitter at B b roadcasts on
28 M Hz to receiver A. Wi th th at
arra nge me nt , the o pe rato rs can
talk and li sten at the same ti me, as
if they were using the te lepho ne .
Now ente r th e co mpute r.

Computerized communications
The te rm in al-to-computer ci r­

cuit used fo rthe di al-up teleph on e
syste m is shown in Fig. 2. Notice
that one wi re (Fig. 2-a) carries the
signal in both d irect io ns. Bear in
m ind that a term inal 's di splay and
keyboard aren 't connected; they
are two di stinct and separate uni ts.

The terminal is connected to the
te lep ho ne line through a mod em .
The mod em routes th e outgoing
signal fro m th e keyboard to th e
teleph on e line, and the incoming
signal from th e lin e to th e display.
That arrangeme nt is cal led " f u l l
duplex" because it allow s you to
transmit as we ll as receive data.

Im ag in e for a m om ent t hat
yo u' re in Bosto n inputti ng data to
a term inal for t ransmissio n via the
di al- up tel eph on e syste m to a
co mputer 3,000 miles away in , say,
San Di ego. Now, let 's suppose th at
yo u ty pe in a sing le lett er "Z," fo r ·
in stance. But how do you confi rm
that yo ur t ransmission was actually
rece ived by the compute r at th e
other end of th e te lephone ci rcuit?

The compute r at th e ot her end
co nfirms that it has received yo ur
t ransmissio n by echo ing back th e
letter "Z" (w hic h appears on your
di spl ay)-telli ng the o rig inati ng
ope rator th e that th e com puter (at
t he other end) has received th e
co rrect character. (That takes place
so fast that it appea rs as if th e letter
" Z" pops up on th e di splay as yo u
p ress the key.)

However, th ere is one problem
t hat may occ ur : The computer (at
t he other end) rece ives the co rrect
trans miss io n, but t he echo gets
garb led by lin e noi se. The echo
would then appea r at o riginat ing
co mpute r as something othe r th an
w hat was orig ina l ly tra nsm itted.
W hat happens the n depend s on
your software.

At hi gh t ransmissio n rates (4800
to 19,200 baud), severa l characte rs
would be t ransmitted before the
first echo retu rn ed , 'causing con­
fusio n asto what was go ing out. To
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SMALLEST SIZE
Our new AWS Model DM­
2000 is the smallest Rotary

S witch DMM available
today. (4.8" x 2.8" x 0.9': Wt.

7 oz.) Size w a s a p ri me
consideration in the design of
th e DM-2000. Its co mpact si ze

fits comfortably in one hand,
easily in a toolkit. and of

course , ri g ht in you r pocket. Still, the
LCD incorporates large 0.5" ea sy to re a d digits.

MORE FUNCTIONS The truly unique 3Y2digit
AWS DM-2000 is capable of reading 8 func tions: • DC
Volts - AC Volts· DC Current· Resi stance · Conduc­
tance·Diode Test- HFE Test
• Battery Te st. ACV

lID
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MORE RANGES The
new AWSDM·2000offers you
an amazing 22 ranges! DC
Volts : 200mV/2V/20V/200VI
IOOOV. AC Volts: 200VnSOV. DC
Cu rrent : 200ILA /2mA/20mAI
200mAlIOA. Resistance: 200fll
2KflI20KflI200KflI2MflI20Mfl..
Conductanc e : 2Jl.S. Diode :
2Kn . HFE Test: 0-1000. Bat­
tery Test: 2Vdc.

PLUS A.W. SPERRY
INSTRUMENT QUALITY Tire AWS DM-
2000boasts 0.5% ba sic DC Volt accuracy and an "OFF "
position, making it ideal for the professional engi­
neer, techni cian or hobby ist. All ranges are overload
protected. Special so lid state protection on a ll resist ­
a nce ranges prot ect s the instru ment and erid -user up
to 250Vacldc witho ut b lowing th e fuse.

FOB JUST
$54.85!

So put the new AWS DM-2000 to work for you now. Call your
local distributor or contact A.W.Sperry Instruments Inc., P.O.
Box9300, Smithtown , NY11787. 800-645-5398 Toll Free (N.Y.,
Hawaii. Alaska call collect 516-231-7050).

A.W. SPERRY
INSTRUMENTS INC.
The Measurable Advantage.
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Are you buying too
much instftlment?

Or too little!

The Global line includes
(clockwise from top) the
LM-4 Logic Monitor, Model
3000 Digital Cap Meter,
400 1 Pulse Gener ator, and .
6002 Frequency Counter.

all it takes to accom modate a t ran­
sit de lay- just wait un til th e echo
is received.

There is, h ow ever, ano t her
p rob l em-du al echo-a ph e­
nom enon that's caused w hen the
comp uters at each end of the cir­
cuit are gene rat ing a ret urn echo.
Neith er wo u ld be ab le to d is­
t ing uish between t he echo and th e
t ransmit ted signal.

To further exp lain, let 's again as­
sume that th e o rig inating comput­
er t ransmits a letter "Z ," w hich is
picked up at the ot he r end by the
receivin g computer. The receiving
un it wo u Id th en se nd a co n­
formation (echoing th e lett er "l" )
back to the sending un it. W hen
the sendi ng computer receives th e
echo, it assumes that th at signal is
(not an echo bu t) a t rans mitted
character and ec hos it s co n­
f i rm ati on , ca us i ng a fee dbac k
loop.

The sing le characte r "Z" wo uld
bounce back and fo rce betwe en
the two un its fi ll ing the ir screens
wi t h " Z'S." (In ot he r wo rds, th e
fi rst operator co uld press ju st one

Wantto dig deeper into Global lnstru­
ments? Contact your local distributor
today or call our Customer Service
Department: 1-800-572-1028.

minai, unl ess yo u can send a code
to the othe r comp uter to shut off
its return echo . But if you're using
a computer as a "sma rt termina l"
(which is more li kely in this day
and age), it's poss ible that yo ur
com m u n icat io ns softwa re ca n
overcome a t ransit delay.

To handl e moderate delays at
normal t ransmission rates (300and
1200baud), some communications
softwa re wi l l n o t t r an smi t a
character unti l it rece ives an echo
fo r the previous characte r. That 's

•

GLOBAL SPECIALTIES
An Interplex ElectronicsCompany
70 Fulton Terrace , NewHaven, CT06512·1819

(203) 624-3 1031WX: 710-465-1227
Europe: Ptlone Saffron-Walden . England 0799·21682. TLX: 817477.
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Hereat Global, we believe that usersof benchtop
instruments haveoftenbeenfacedwiththe decision
of either buyingan expensivearrayof test equip­
ment that far exceeds their needs
or purchasing instruments
which may not meet the
specifications. Our solu­
tion? Familiesof precision
benchtop and portable
instruments that include
advanced featuresand per­
formance, human-engi­
neered operation, and
consistently superior quality
ataffordable prices.

Globalpackages these
capabilities withoutthose
expensive cosmetics or
redundant features
which contribute to
price but not to per­
formance or flexibil­
ity.Our instrument
lineincludes Func­
tionGenerators,
Frequency
Counters, Pulse
Generators, Fre­
quencyStandard,
Digital Capacitance
Meters, ScopeMulti­
plexer, Power Sup­
plies,and more.

avoid t hat problem, baud rates fo r
sing le -wi re circuits are gene rally
limi ted to 1200 baud. For a faste r
tra nsmission rate, we wou ld use
separate send and recei ve cir­
cu its-but t hat is beyond t he
scope of th isart icle, so let 's stick to
the d ial-up te lepho ne system and
1200-baud maximum.

If t he re is a transmiss ion delay
w he n usin g a term ina l, t he re's
nothing you can do as the te rminal
ope rato r. You must pu t up w it h the
"g ibberish" di spl ayed on yo ur te r-
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Modular
System
HM 8000

key and watch the screen fill with
"l's. ") .

Half duplex
To avoid th e problem of return­

echo delay, o r dual-echo bounce
back, we can use what is call ed
" half duplex ." Figure 2-b shows
that the terminal 's keyboard is
connected to the di splay, so the
display reproduces whatever is in­
put for transmission. There are no
connections between the modem
and th e display : The mod em
tran smits only to the computer on
the opposite end of the dial-up cir­
cuit. Whether the computer echo­
es or not makes no difference
sin ce the originatin g computer
does not display the return echo.

Normally, it's difficult to mu ck
up half-duplex when onl y a terrni ­
nal is involved. It 's wh en we use a
computer as a "s mart terminal "
that things can get sti cky (as wh en
the software isn't well thought
out). Using "half duplex" should
automatically di sable reception of
the echo; however, that isn't the
case with all co mmunicat ions soft­
ware.

If the computer can operate in
half-duplex-showing all charac­
ters entered on the keyboard­
and still display the echo, every­
thing will be di splayed twice on
the screen. For instance, the word
" l AP" would be displayed as
"ZZAAPP."

When that happens the software
author usually avo ids lock-up and
continuous looping by somehow
disabl in g the return echo , even
though the screen is di splaying
the characters twice. Quite frank­
ly, he either has no und erstanding
of half-duple x, or has simply
screwed up (wh ich is more likely).

The general rule for half-duplex
is that if you' re having problems,
such as yo ur screen di splaying
every characte r twice, t urn off th e
half duplex because you 're receiv­
ing an echo. If the screen is in a
continuous loop and only one
character is repeating, either you
or th e other end (not both) mu st
turn off th e co m p ute r echo .
Thou gh both co mp uters can ope r­
ate individuall y in half-dupl ex,
that 's not usuall y recommend ed
because then there is no check (of
any kind) on th e status of the com­
puter-to-computer link. R-E

Now we can
etect a breas
ancer smalle
than this dot.

•

At such an early stage,
your chances of living a
long . healthy life are ex­
c ellent. But we need
your help. Th e on ly
proven way to detect a
cancer this small is with
a mammogram. A mam­
mogram is a low-radia­
tion x-ray of the breast
capable of detecting a
cancer long bef ore a
lump c an be felt. If
you're over 50. a mam­
mogram is recommend­
ed every year. If you're
between 40 and 50, or
have a iamily history of
breast cancer, consult
your doctor. In addition,
of course,continue your

~
regular seff-examina·
nons,
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HM605 60MHz Dual Trace' US$ 965,-
SensitivitySmV-20V/div at60 MHz. 1mV atSMHz. Automatic
peak-value ornormal triggering to8OMHz. Delayline . Variable
sweepdelayfrom 100ns-1seTimebase range from 2.Ss/divto
max. 5ns/div. Unique fast-rise-time1kHz/1MHz calibrator.
Bright high-resolution14kV CRT.

HM204 20MHz Dual Trace' US$ 758,-
Sensitivity SmV-20Vldiv. 1mV atSMHz.Timebase range
1.2Ss/div-1 0ns/div. Automaticpeak-value triggering toSOMHz
Delay line. Variablesweep delay . Single sweepmode.
YOutput eZ-modulation• Overscan indicator .
Unique 1kHz/1 MHz calibrator.

HM203 20MHz Dual Trace' US$ 605,-
Western Europe'sbest selling 20MHz·Scope! • Sensitivity2mV­
20V/div. Triggerbandwidth 40MHz. Timebaserange 0.2s ­
max. 20 ns/div

HM 103 10MHz SingleTrace' US$ 410,-
Small, compact service scope. Sensitivity2mV-20VIdiv. Time­
base range O.2JlS-O.2s/div. TV-V andTV-H triggering.
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