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Constructional Project

- UVEXPOSURE

TIMER

ALAN WINSTANLEY

You will only obtain consistent results if your “light
sensitive” p.c.b. receives the right exposure.
Covers a time period of 2 to 24
minutes in two minute steps.

HEN producing printed circuit
Wbuard:s (p.c.b.s) with the more

advanced ultra-violet processing
system, it is necessary to expose a sensitised
board te a UV light source through the
artwork positive.

Exposing the board for too long a
period will rarely cause any damage, but
traublesome prohlems can be caused by
under-expasure, when the UV sensitive
coating will not have thoroughly reacted to
the UV lhight. This will only become
apparent when you try to develop the
board, because it will be impossible to
rermove all of the unwanted resist coaling.
The surface of the etch-resist ink might
wash off in the developer but a layer of ink
can still be left on the board. because the
UV light has not had encugh time to
penetrate all the way through the resist.

Under these circumstances, all vou can
do is to try to re-align the board on the
artwork and expose it for a further period,
but you may well have lo scrap lhal
attcmpt and start again with a freshly-
coated board. Further information is given
in the “Making Your Own Printed Cireuit
Boards’ series,

NMAKING TIME

In order to obtain consistent results. it is
best to expose the board for a timed period,
though only the more expensive UV Light
Bozxes have a built-in timer.

The UY Exposure Timer described here
enables the constructor ta operate an ordi-
nary UV Light Unit for a predetermined
period (from 2 (o 24 minutes, In two-
minutc steps) and will then automatically
turn off. You can use this time to prepare
the developer, etchant etc., or carry out any
other tasks,

Using the timer also means that you can
experiment to optimise the exposure times
with different makes of sensitised boards
and not worry aboul under- or over-ex-
posure. You will certainly need to experni-
ment with exposure periods if you are coat-
ing your own boards with a UV sensitive
aerosol lacquer.

CIRCUIT
DESCRIPTION

The full circuit diagram for the UV
Exposure Timer is given in Fig. 1 and is
seen to be based around a simple 555 timer

chip IC], wired as a monostable. The
time peniod 1s determined by the resistor
network RS to K15 which are switched
through 82.

Rotating the switch 52 increments the
monostable period by almost exactly (wo
minutcs, as measurcd on the prototype.
The unit generates delays of between 2 and
24 minutes, which should cover every even-
tuality.

Since the 555 timer ICI1 can be both
triggered and resct by grounding pins 2 and
4 respectively, these functions have heen
combined into one control 81, a single-
pole biased centre-off toggle. When ICIL is
enabled, the cutput atl pin 3 goes high, the
Le.d. 135 glows green and changes back to
red when the periad is up.

The 335 also drives a mains relay RLA
lhrough the transistor buflfer TRI. The
relay contacts RLAL switch on the UV
Exposure Light Unit, which is connected to
the Timer via the miniature mains socket
SK1. It is possible to manually operate the
UV “Lighl Box” by operating switch 3.
which completes the circuir to the relay coil
and also illuminates D8,

The whole circuit is driven by a simple
mains power supply and associaled com-
ponents. The circuit 1s fused, along with the
mains load connected to 5K1, by a 1A
quick-blow fuse IF'S1.

Fig. 1. Complare circuit diagram for the UV Exposure Timer A Light-Box is connected to the timer via the "Mains Our” socker SKT.
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CONSTRUCTION

In arder to simplily construction, nearly
all parts are mounted on a single-sided
glass(ibre printed circuit hoard, measuring
110mm x é8mm. This board can be pur-
chased trom the EE PCR Service code
EET792). but you might want to make il
yourselfl The actual design of the p.e.b.
artwork 1s discussed in Part 3 of “Making
Your Ohwn Printed Circuit Boards' and may
be of interest to the constructor.

The 1:1 (full size} artwork positive of the
underside copper foil master pallern and
topside component layoul is shown in Fig.
2. Tt can be seen that all the mains parts.
except socket SK 1, are mounted on the
board which greally simplifies the interwir-
ing. also making the unit that much more
reliable.

Both the mains transformer and the
relay MLUIST possess pinouts which match
the p.cb., and only the specified com-
ponents (scc Shopralk) should be used in

COMPONENTS

Resistors

R1 560 LW

R2,R3 47k (2 aff) §)ee L

R?Ttl% 2M7 (12 é:)Hfme

? off)

R16 470 TALK

R17 330 Page

R18 27k

R19 470

Al 0.25W 5% carbon film except R1,
Capacitors

C] 1000y radial elect. 25V

c2 100n polyester

c3 33u radial elect. 1BY
Semiconductors

D1-D4  VM18 100V 0.9A d.i.l. style

bridge rectifier
D5 5mm bi-colour l.e.d.

D6. 07 1MN4148B signal diode {2 off)

Da Bmmred |.e.d.

DS 1N4148 signal diode

TR1 ZTX300 nos silicon

1c1 NES5E5V ar ICM7555
timeri.c,

Miscellaneous

T1 p.c.b. mounting transformer,
twin 120V primaries,
QV-9V, OV-9V sacondaries
B6VA total

RLA min. mains relay s.p.c.o.
3Aac, 320 ohm 12V coil

FS1 20mm p.c.b. mounting
fuseholder with 1A quick
blow fuse

S1 s.p.c.o. mimature toggle
switch biased both ways
to centre off

S2 Single-pole 12-way rotary
switch

53 &.p.s.1. min. toggle switch

SK1 Euro-style miniature panel
maunting mains safety
socket

Case, Vero Apollo 83 beige, size
165mm x 79mm x 91mm; mains rated,
p.c.b. mounting, 2-way screw terminal
block (2 off); 8-pin d.il socket; l.e.d.
lens clip, one each-transparent and red:
BA 3-core mains cable; cable retention
gland; BA connecting wire; single-
care connecting wire; p.c.b, mounting
hardware; pointer knob; solder etc.

Printed circuit board available from ££
PCE Service, code EE792.

Approx cost

guidance onfy
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this respect, Other parts may not fit the
p.c.b. artwork given, though the construe-
tor making his own board can easily
adapt the artwork to accept any com-
ponents which he has available, provided
that the electrical churacteristics match
those specified.

CASE AND
INTERWIRING

The p.c.b. was designed to fit an instru-
ment box measuring [55mm x 79mm x
91mm which has a clip-together plastic lop
and bottom with drop-in aluminium front
and rear panels. The board is secured to the
base section with M3 mounting hardware.

The front panel carrics the switches,
and the timing resistors are soldered di-
rectly Lo the taps of the rotary swilch
S2 as shown in Fig. 3. The two light-

3 (VaTs o)

&.

@S 2w

Fig. 2. Printed circuit board component favout and full size copper foil

[riaster parrem.
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emitling diodes DS and D8 require either
mounting bushes or lens-clips. The bi-
eolour Le.d. can utilise a transparent fens-
clip to good effect. You may wish to em-
bellish the controls with rub-down letter-
ing lollowed by a coat of spray-on protec-
tive lacquer as usual.

The interwiring is generally straightfor-
ward and is completed with general purpose
hook-up wire. Six amp three-core mains flex
is used for the mains input which con-
nects straight to the p.cb. You can, if you
wish, for added safety wire an illuminated,
double-pole, mains rocker or rolary swilch
belween terminal block TB2 and the mains
lead. The switch can he mounted on the
front panel and will show when the umil

_\ is powered-up. The front and rear metal

TOF EDGE DF REAR PANEL

Jains Live pancls MUST be soundly Farthed as shawn.
INPUTS ~ A series of solder-tags is connected to-

(U BOARD 3 %
gether with a countersunk mounling screw

on the rear panel, The screws used for
p.<.b. mounting must be nylon as they pass
through the plastic case.

The mains output socket SKI1 is a
Euro-style snap-in lype which is fitted into
a suitable cutout on the rear panel. The
mains inlet cable must be secured to
prevent it from pulling out, and a cable
gland or “P” ¢lip can be used as normal.

TESTING

When all construction has been com-

pleted in accordance with the diagrams,
check all interwiring ete. carefully, sct the
rolary swilch to 2 Minutes™ and then
power up the unit. The bicolour Led.
D5 should glow red (“Reset” mode) and
operating switch S1 to “Start” should
change D3 lo green und the relay should be
heard to click in.

After the selected delay the relay will click !
out and the bi-colour Le.d. D5 will revert to |
Fig 3. Interwiring from the circuit board fo the front and rear panels. The Esrth lead red. Finally, check that the “"Reset” §1 and
from the rear panel solder tag fo the front panel can be “sarthed” under afther switch “Manual™ §3 functions operate and the unit
871 or 83 mouvnting washer. The completad unit showing layout of components inside is then ready for use. The 1JV Light Unit is
the case is shown below. Where the mains lead’s are soldered to the output socket connected to the Timer with a mimature 3-

SKT the solder foints and tags should be covered with plastic sleeving. pin plug to match SK.1.

MAINS
SUPPRESSION

The author's UV Light Lnit contains twa
fluorescent tubes along with the usual con-
trol gear. It was occasionally found in prac-
tice that the timer would re-trigger when the
light tubes were switched off when the timer
timed-out, presumably caused by a switch-
off “spike™ on the supply.

The result is thal the reluy RLA 1s heard wo
click at the end of the timing period, but the
timer re-staris as it is caused to re-commence
timing for a further period,

This problern was entrely climinated by
adding a suitable R/C suppressor between
the Light Unit and the Timer. A standard
delta-capacitor type device was used which
has a built-in inductor and bleeder resistor
(Roxburgh suppressor type SDCO5I1, rated
250V 5A). :

In fact, since there was no room within the
timer hox to add the filter, a separate plug-
in suppressor unil was built, which has the
oulput wired to 2 miniature plug to- mate
with SK1: the unit has a 13A flush mount-
ing socket into which the UV Light Unit is
plugged. It is very simple therefore to plug
the suppressor in-line.

Readers can determine whether or not
any extra sappression is required with
some simple usage tests, as it may not be
nceessary to go to the added expense
of incorporating any spike suppressors,
depending on the characteristics of the light
unit used. g

TOP EDGE OF FHONT FANEL

e
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