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the lines Rl, CTS,DSRand DCD. Fi- +12V and - 12V.Thereare, however,
nally,TxDand GND are used to gen- also PC manufacturers who use TTL
erate the necessary supply voltage. levelsinstead of the ±12V swing.Be-
Only the RxDline is not used. cause the input levels at switches SI

The electricallevels through S4 is derived
used by this 1/0 port from the supply volt-Figure 3. Usting of the
depend on the hard- age, in other words,BASICprogram which
ware contained in the from the switchinglev-arranges all the con-
Pe. Areal RS232inter- els available on thetrol functions. Making

your own modlfica-face uses logic levels RS232interface,the ab-
tlons should not be awhich swing between solute valuewill not be
problem (program not
available on disk).

2

3
10 CLS
20 ComAddress = &H2F8
40 OUT ComAddress + 3, INP(ComAddress + 3) OR 64

PRINT50
PRINT TAB(24); CHR$(201); STRING$(30, CHR$(205»; CHR$(187)60
PRINT TAB(24); CHR$(186); STRING$(30,70 CHR$(32»; CHR$(186)
PRINT TAB(24); CHR$(186);" RS-232 Input/Output Port "; CHR$(186)80
PRINT TAB(24); CHR$(186); STRING$ (30, CHR$(32»; CHR$(186)90

100 PRINT TAB(24); CHR$(200); STRING$(30, CHR$(205»; CHR$(188)
110 PRINT
120 PRINT "Instructions:"; TAB(20); "Press 'R' to alter RTS"
130 PRINT "-------------"; TAB(20); "Press 'D' to alter DTR"

"Press 'Q' to quit"140 PRINT TAB(20);
150 PRINT : PRINT

"RTS", "DTR"160 PRINT "OUTPUT:",
11, " I170 PRINT "

180 PRINT "State:",
ELSE PRINT "LOW",190 IF INP (ComAddress + 4) AND 2 THEN PRINT "HIGH",

200 IF INP (COmAddress + 4) AND 1 THEN PRINT "HIGH" ELSE PRINT "LOW"
210 PRINT : PRINT

uRI", "DSR", lIeTS"220 PRINT 11 INPUT" I "DeD",
11 11230 PRINT "-----", ,

240 PRINT "State:",
250 State = INP(ComAddress + 6) AND 240
260 IF State AND 128 THEN PRINT "HIGH", ELSE PRINT "LOW",
270 IF State AND 64 THEN PRINT "HIGH", ELSE PRINT "LOW",
280 IF State AND 32 THEN PRINT "HIGH", ELSE PRINT "LOW",
290 IF State AND 16 THEN PRINT "HIGH" ELSE PRINT "LOW"
300 DO
310 LOCATE 20, 15
320 Previousstate = State AND 240

IF State <> Previousstate THEN330
340 IF State AND 128 THEN PRINT "HIGH", ELSE PRINT "LOW",

IF State AND 64 THEN PRINT "HIGH", ELSE PRINT "LOW",350
IF State AND 32 THEN PRINT "HIGH", ELSE PRINT "LOW",360
IF State AND 16 THEN PRINT "HIGH" ELSE PRINT "LOW"370

380 END IF
390 A$ = UCASE$(INKEY$)
400 IF A$ = "R" THEN
410 LOCATE 15, 15
420 RTSState = INP(ComAddress + 4) AND 2
430 IF RTSState THEN

OUT ComAddress + 4, INP(ComAddress + 4) XOR 2440
450 PRINT "LOW "
460 ELSE

OUT ComAddress + 4, INP(ComAddress + 4) XOR 2470
PRINT "HIGH"480

END IF490
ELSEIF A$ = "D" THEN500

LOCATE 15, 29510
520 DTRState = INP(ComAddress + 4) AND 1

IF DTRState THEN530
OUT ComAddress + 4, INP(ComAddress + 4) XOR 1540
PRINT "LOW "550

ELSE560
OUT ComAddress + 4, INP(ComAddress + 4) XOR 1570
PRINT "HIGH"580

END IF590
END IF600

610 LOOP UNTIL A$ = "Q"

li

--Figure 2. Track layout
and component mount ..
Ing plan of the prlnted
clrcuit board designed
tor the project (board
not available ready ..
made).

COMPONENTS LIST

Reslstors:
R1,R2,R3,R4 = 101«1
R5,R6 = 2kn2

Sernlconductors:
01,03 = LEO
02,.04 = 1N4148

Miscellaneous:
S1,S2,S3,S4 = single-pole on/off

switch
K1 9-way sub-D sockst, angled=

tained in the serialcontroller,which is
usually a UARTtype 16450,16550or
8250.These three controllersare iden-
tical as far as the register structure is
concerned. The registers contain the
bits that determine the logic level of
eachof the abovementioned 1/0lines,
allowingsimplesoftwareto be applied
to run the lot.

The drawing in Figure1 illustrates
the use of the serialinterfaceas an 1/0
port. The two outputs are formed by
the RTSand DTRlines, the inputs, by
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ished, the
board may be
connected
the serial

to
port

on your Pe.
Where applica-

ble, the switches

lem. The

are used to switch thecontacts,

THE SOFTWARE:
EVERYTHING

This initialisation is performed
srart of the program.

The complete listing of the BASIC

Figur. 3.Typingit into BASICwillnot
take too much time, we reckon. The
base address of the COM port you in-

nently high.
The signal levels on the DTRand

RTSlinesare read in lines190and 200
respectively.Lines260through 290en-

case you are unsure about the base ad-

Address bit 0 bff 1 bit 2 bit 3 bit 4 bit 5 bit 6 bit 7

3 WLSO WLSI STB PEN EPS
Stick
parity

Set
break

DLAB

4 DTR RTS Dut1 Qut2 Loop 0 0 0

Delta Delta
DSR

TraiJing
edge RI

Delta
DCD

CTS DSR RI DCD

olferlliew.

able the status of the vanous levels to
be displayed on the mon.itor. The rou-
tine between lines 300and 610 is re-
peated until the 'Q' key is pressed. In
line 330, the software checks if the
level at the Inputs has changed. If so,
the new states are copied to the screen.
Line390 checks to see if a key ls
pressed. In case the 'R' er 'D' key is
pressed, the level of RTSor DSRis in-
verted, respective1y. (960]08)

GUIDELINESCONSTRUCTION

ElektorElectronies(Publishing)docs nOI provideparts and components
other than rcas, fomt panelfoilsand softwäreon diskeueor rc (not nec-
essarily for all projects). Cornponents are usually available form a number
of retailers- see the advertsin the magazine.

The valueof a resistoris indieatedby a colour codeas follows.

Large and small values ol ccmponents are indicated by rneans of Olle of
the followingprefixcs :

a (ano) = 10-18
f (ferntol = 10-15
P (pico)= [0-12

n (nano)= 10-9

P (peta) = [015
T (tera)= IOn
G (giga) = 109

M (mega)= 106
k (küoj = 103

h (hecto)= 102
da (deca) = [01

}J.(micro)
m (milli)

= [Q-/i

that
is. wire bridges, resistars and small capacitors: and then rc sockets, relays,
electrolyuc and other large capacitors. and connectors. Vulnerable semi-
conductors and rcs should be done last.

Soldering.Usea 15-30Wsolderingiron witha finetip and tinwitha resin
core (60/40)Insert the terrninalsof eornponentsin the board, bend thern
slightly, cut thern short, and solder: wait 1-2 seconds for the tin to Ilow
srnoorhly and remove the iron. 00 not overheat, particularlywhen solder-
ing rcs and semiconductors. Unsoldering is best done with a suction iron
or special unsoldering braid.

11196

- 0
I
2
3
4
5
6
1
8

green
blue

Unlessotherwise indicated, the tolerance of resistors is ::!:5%and their rat-
ing is ~-11watt. The workingvoltage of capacitors is z 50 V
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black

yellow

4}J.7= 4.7}J.F

~
2nd digil

red

in same circuitdiagrams,10 avoidccnfusion, but contrary to lEe and BS
recomrnandauons.thevalueof cornponentsisgivenbysubstitutingthe rel-
evantprefixfor the decimalpoint. For exarnple,

\
1st digit

orange=

In populatinga PCB, alwaysstart withthesmallestpassivecornponenrs,

/
color

brown

10-3
c (cenü) = [0-2
d (deci) = [0-1

3k9 ""3.9 k.O:

we have in rnind is given inprogram

The (invisible)heart of the project is
actually the serial controller in the PC
This device is usually mapped at one
of the familiarbaseaddresseslike2F8H
for COMI, and 3F8Hfor COM2. In

r. UART bit/register

E (exa)= 1018

at the

tend to use is determined in Une 2Q.
The interface is switched on in Une30,
when the TxD output is made perma-

BASIC

Table

crs

valines. Bit 6
at [base+S]enables the TxDline to be
made high permanently ('set break').

INreet.

6

[base+6]. Table 1 teils you how the
bits contained in the registers

by end

levels

PRACTICAL MATTERS
The circuit is built on a small printed
circuit board of wh.ichthe tracklayout
and component mounting plan are
given in Figure2. Considering the sim-
p!icity of the circuit. construction
should not cause problems. Once fin-

collect relevant information. The reg-
ister addresses that matter in the pre-
sent application are [base+ä] and

VariOU5

tors contained in opto-
isolators. As you can
see, there is plenty of
room for experiments.

are, therefore, always cor-

(M.icroSoftDiagnostics)or CheckIt to

may be replaced

logic ports with
open-collector out-

puts or phototransis-

a prob-

dress(es) used in your computer, use a
hardware diagnosis program like MSD

vtolet
grey
white
göld
silver
none

I
2
3
4
5
6
1
8
9
-
-
-

mulr. factor

-

xlOI
x 10Z
x 103
x 10'
x 105
x IOIl

-

-

-
-

x 10-1

- -

9

- x 10-2

tol e...ance

-
±J~
±2
-
-
.0. 5%
-
-
-
-
±5%
.10%
±20%

Examples:
brown-rcd-brown-gold= 120n, 5%
yellow-violet-orange-gold = 47 ko, 5%

Faultfinding. Ir the circuit does not work, carefullycompare the populated
board withthe publishedcomponentlayoutand parts list.Areall thecom-
ponents in the eorrectposition?Has correctpolaritybeen observed?Have
the powerlinesbeen reversed?Are all solderjcints sound? Haveany wire
bridgesbeen forgotten?

If voltage levelshave been givenon the circuit diagram, do those mea-
sured on the board match thern - note that deviaticns up LO ::!:I0% from
the specifiedvalues are acceptable.

Possiblecorrections10 publishedprojectsare publishedfromtime to
time in this magazine.Also,the readers letterscolurnnoften conteins use-
ful comrrtents/additionsto the publishedprojects.
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