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An important alternative to the mec

. ical switch — rotating or push-button —
i the touch switch. This has the advan

tages of greater reliability and a higher

switching speed, as well as baing noise-

t to wear. Furthermore, front panels with touch contacts

printed circuits, so that it becomes much ier to

less and not sut
can be made svai
build equipment with a neat appearance.

Elektor laboratories have been asked to design a touch control switch with a
single touching point and costing no more than its mechanical equivalent

[ ¥, our lab have ed the Touch Pro
grammer ar TAP,




et

st I’

Thetieg ¥

10 the clock input of a Nipfop. Each time
the imput point i touched, the flipflop
will charge to anather stable position. A
practical circuit in accordance with the
block disgram of figure 3 is fairly simphe
o design.

A TAP (Touch Activated Programmer)
that will replace a complete pushbutton
unit needs a teset unil between the flip-
faps of the respective switches. Thas will
cnisure that when there are several switches,
all except the ane operated are reset. This
resol can be achieved with diodes 33 shown
in figure 4 with a fous-position switch,
For simplicity the contacts are shown as
push-buttons. Se is the 1otal resel button.
The three-position switch shown in figune
4 needs mine diodes. In penenal, the reset
circuil requires a number of diodes equal
10 the square of the number of positions.
Hence, an cight-position switch (plus, of
course, u total Tese1) requires 64 diodes.
So the system of figure 4 is rathes expen-
sive, and the circuit becomes complicated
when there are mare than fous positions.
A touch control switch operating without
reset diodes s shown in figure 5, points
AfAy and BBy being the touch contacts.
Here reset s achieved by using a common
supply resistor Ry. If one of the switches
& ‘an’, it draws a current of about 1ma.
The voltage drop across R, is then 3.3V,
As s00n a5 the second switch is opersted,
this one, 100, will want to draw [mA. As
a result, the voltage across Ry drops al-
mast to zero, the non-operated switch i
cut off and the last switch to be operated
remains on’. An advantage of such s
swilching system is that it can be easily
expanded with more and more of the same
units., There is the drawback, however,
thai extra components arc necded to
create ‘hard’ binary outpats. Consequent-
Iy, the cost of the switch becomes 3o high
that the I'unm'ul requirements can B
longer be ms

Zach time a

oF T A better | ik system wses 3 oneshot
14 bl %
e - | | switeh is touched, this one-shat circait
14 feeds & short roset pulse to e

ipflop.
This pulse must be so short that mo audible
interval occurs in low frequency applica-
tions of the switches. Laborstory experi-
ments have shown that touch-control
switches with this reset system provide the
most relisble circuit, It is for that rexson
that they are wsed im the TAP.

Block diagram of the TAP

Figure 6 shows the block diagram of the
TAP, points A, B and C being the touch
points

A separate overall reset s provided. Each
touch point s followed by an input
buffer cireult (18-, 1B-2 These
amplify the hum voltage on the skin
The input circuits of the touch points A,
B and C drive the set4Skinpui of ihe
RS flipflops. Since driving the set mput
of such u fipflop seversl time in
succession will oely lead 10 ope change in
i3 binary state, the rectifier circuit shown
in figure 3 is nol necessary here

The input circuits also drive the one-shat
If, for instance, point A is touched, s
50 Hz square wave will appear on the S-
input of the first flipflop (FF-1). Al the
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Figarn & Block ﬁ-—v'&t TAP. The letters
FF, OF and 18 stand for FlipFlop, One-Shat

mme fime the oneshol produces very
short reset pulses. Becawse these resel
pulies to the Renpul are short =
compared with the square wave ai the
Seinpiat, the flipflop is nat resel immedia-
tely after being set, A switch is reset only
by operating one of the other two
switchies or the independent reset. As the
block diagram of figure & shows, each
TAF comprises three switching positions
and one total reset. The circuit is designed
s0 that several TAFs can be combined to
2 maximum of about 14 switching posi-

The RS-flipfiop
In the TAP two NAND gates are coupled
to form an RS-Tlipflop (see figure 7).

The S-input of the fipflop i driven from
8 transistor, that, in the active state,
draws the input of the gsle 1o spply
zero, In figure 7 this is transistor Ta,
conmected to inpul B, and driven by Ts.
If point D in figure 7 is touched, the
hum voltage on the skin will drive Ty into
conduction; Ty then goes inlo saluration
and draws input B of the NAND gate 1o

ions plus one total reset. 0° 50 times per seond. If D is not
6 o 0 0 By [ I|
|
FEd FE2 FF-3
as
"1 L -4
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The 7400

| The TAP s designed smuna the intmgrated
| zireuin

| o ousout, o

| B0 whan boeh inputs of Ty e at + Vi (HIGH],
the output i LOW. It i also etwicud that

| leaving the amitsers of Ty “open circull’ i in

| Vi

|

Figurs A. Ciscuit disgram of & NAND gate in
47400 1C,

of Ty and the drop in the 130 11 colector
resistance, This cutpast level thersfor dependy

|r'eol! 1), th output Mvel i squsl 1o the

| meply voltage +Vn minus the drop in the

| @iode D, the collectoremitmer sasuration voltage
-

M the outpur of the NAND gats i LOW
Tlogic "0), the lead currant is fed to te

a1 via Ta, The masimum loa curmnt (sink
currant’) ia then demsrmined by she maximum
paemissabla cusmsen thgugh Ta, which i 30 mA
for 7400 IC,

touched, Ty remains off and the NAND
gatc sees thisas a *1" level.

The circuit diagram of the TAP
Figure 8 gives the circult diagram of the
TAP. 1t s designed around two ICs. Tlu'
four NAND gates of IC) are used 1o

two RS-flipflops. The first one comsists ol
the gates Ny /N3, and the second one of
Ny/Na. A third is formed by the gates
Ny /Ng a0 IC;. The two remaining gates
Nz /Ng) of IC; form the one-shot, which
provides the reset pulse. s pulse width
s determined h)‘ resisgtor capa-
citor Cy. Figure 9 shows an oscillogram
of a reset pulse a1 the outpur of the one-
shot (pin 8 of gate Na), The pulse width
s approximately S00 ps!

As appears from figure 9, the rosel pulse
is 2 0" The reset pulses are fed directly 1o
the Reinput of the three flipflops without
diode coupling. This is powsible because
the emitters of the NAND gates are

‘open’,
The set control for each flipllop takes
place via the daslingion circull conssting
of two fransistors described earlier. For
flipflop Ny /Ny these are the transistors
Ty and T3. The collector of Ty is con-
nected direct to the set mput of the Mip-
flap. The negal ive-going pulse on this col-
kector, when point A is tosched, is used
for driving the one-shot. To achieve a
good swilching edge, the collector of Ty
is connected to °I" level via resistor By
{in the quiescent stale). As soom as A is




"
i diode Dy
restor Ry
r Ty becomes
he drive input o o
1) is deawn to suppl

e oneshat produces reset pulses

is achieved by feeding the positive v

ing switcl

Camsequently
e

Teset “llln
As well as

In the reset
put can be regarded as a relatively
-ohmic resistance relative to supply
Inversely, the S-output is relat:
If. via 3 sefies resd
sgnal is fed to an
Sor § s

the binary
s fig

it shawn in fgure §
considered 8 universal TAP. The points
RB (Reset-Bar) and CB (Contaci-Bar)
provide an extra outpat far asing several

the TAF,
3 specifications

vl tabile 2 gives va

The printed circuit board

Figure 12 shows the circuit board of the

TAP. All the inputs are along the upper
, and the outputs slong

The supply terminabs and

the RB-CB rails are on one side.

Screened cable should be used for the

input connections,

TAP applications
A simple TAP application, an onjoff
switch for a 220V lamp, & shown in

triple lamp switch with
reset, In caves

e 4 triple touc
is insuff
ed n con

L
ane TAP need be [
ot

Tabda 1. Truth table of the TAP |
01/ 03| Ty By
alter vwitch-on 1,01 0a1ja
touch A lohalylohle
paint 8 [vloloi g
c 1ioj1io ot
e | 110101 [0

peitiv logic 1" = 45
| — —1

Figurs 7. An RE-fipHap bust from twe NAND
etes. The transistons Ts wnd To phu eesister
Ry form th 'st” e

Figure 8. The completn circwit disgram of &
TAP.

Figure 5. Photograhed cucillogram of & one-
hot reset puise., The one-that produces this
ki wsch time input A, B, C or the mset i
sl A = pratenged voush of wey ol

fouch points, the aneshot peoduess 50 such
st o secand,

Figurs 10. Photogeaphed ascillogram of one of
the bansey outputs during switshing,

Figuen 11, Equivalent block disgram of the
TAP cireul

Parta fist with figures 8 and 12.

Resistors:
Ay.Az A
Ry Rig.Rg, Ry

Ra.Ryn Ry, Ayg

LIEL LY

Semecaniutan

Capacitors
- 100k Cy= M0
- oM €3 3M0p
- 1k C3= 47n
= 2Tk

E

1.02.03 = DU
T T2 T2 T4 TeTeTy = BC 107 or BC 108, BE 108
T

8
TaTinT1a.Ti2
T13T14

= AC 126 or sigsiv.
=TUN

=TUN

= 7400 (DIL)
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Table 7 TAP wpecifications

wpply voitage MEV. . eEAY
1 irmped;

18 mA (V= 5 VI
20 mA (Vi = BV)

s
=1




Figues 12. TAP prinied cireult bosed with
eemponent ly-out.

Figues 13 The TAF wied a1 & tauch-cantralied
anjofl wwitch for & 230V lemg. Ensre that
The live rmaing el is conmectict 15 the lamp.

Figurs 14. The TAP used as o tripls lamp
wweitch. 1 the dindes O, D3 snd D s omit-
tad from the TAP, the rewsit Is & triple wwitch
with oo commaon reset.

Figure 15, 11 the RE {Ress-Bae) nerminali of
e twa TAPy and the C8 [ControlBar) tarmi-
mals am interconmected, m shows, the nesult
i % wvan-position touch tomtrol mitch with
6 wwitshing positions and 1 raset. The one-shat
o b boft out of TAP 1 bacasia TAP 2 slrasdy
B e,

[15
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