This handy unit, designed by
Michoel Dranfield, can left perma-
nently connected to the mains
supply ready to check any sus-
pect IR remote-control unit

A Mains-operated Remote Control Tester

that you can get caught out by a flat battery. It's
miosl (rustrofing 10 decwss o wse wmething and
Mind that it doesn't work. We noeded a new renwde con-
ol tester for the ul.rri.hhqr. w0 | pave thought 1o the ilen
of o mains-operated one
It would be handy if the tester were 1o plug straigh
into the mains supply without any truiling lesds. |
looked throagh the instrument-case section of our
Famell |:.:.|a|.n-gu|_' and fourd & cose with o baili-in 13A
plug, the sort coremonly used io house miahti-ouipul DX
adaptors. 1 staried off by onderng one

The Wattless Dropper
It was obvious, when the case amrived, that it wiould noi
be large enough 10 house & tmnsfommer as well as the
electronics required. 5o the tester would have 1o be run
struight from the mains supply. The eases saolution
would be 1o use @ capaciion i reduce the mains voltage
i 12%, This bden 15 sometimes referred 1oas a “wakiless
dropper’. It was used by Thom back in the Sixgies 10
supply the heater chain in early versions of the 96l
geries D6in. portable chassis, Unbke a resisior, the
capacitor dropper dissipates no power. Hence the nume.

The idea is bo use a capaciton’ s reactance af 8 given (e
quency bo provide a voltage drop,

Capacitive neasctance is given by the formula

Tlu- problem with battery-operaied (€51 oquipmem 15

X = 12uiC

where { is the frequency and C is the capacitor & value
in Farads. In the UK the mains frequency s S0Hz. T we
use 0 capaciiod of say U 4 TuF, the reaciance works ol al

12 = 3142 x 50 = D-47 = 100

= 10000 V4TET4
= B.771(1 or &y & T IkEL

S0 or S0Hz the capacsior will have an impedance al

- TTkiL By applying Ohm"s Law, we have
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230V = 12V = 21EVIETT = 0-032, ie. 32rmA

Thaus h:l asEnE am b -l-.'||!' capacHor aned a 12V zeper
dinde we cun dmw 32mA al 12V swalght from the
s ""'F'|"I:l This ..u|1|1|:. el mains  isoloked ol
pamirsie, &0 Uhe device ksl afiler e CrrrumEsiances I
housed 10 & metnd case

The Power Supply Circuit

The power supply circudl 18 shown m Fig. 1. The live
gide of ihe mains supply s tken 0 a [00mA Wckman
fuse (F13 C1 is the capacitive dropper. B is inclded 1o
discharpe C1 ot switch ofT - without i, ihe charge scross
€] woukd b prcacl poroes ihi Mns ol tse meains [I||I|; ol
swilch off,

1 has 1o be a special, Class X2 capacitor, designed
for direct conmection to the mains supply. Uinder po cir
cumsances should any type other than thal speg ified in
the parts list be usedd. R1 ks also critical to the safety of
Ehc iEMVL |||!|t!| gn [F75W meml-film resisior micd al
VRV should he used. This should cmsire that the resis-
bior does no go high im value oF open-olrcwil, as ordlinary
carbon resiston tend o doo

B2 is included o limdt the curge cumment via the Birsillge
rectifier ai switch on. Again, the we of o metal-lilm
resisior will aded 10 the overall safety. The bridge fectill-
er iaelf could be any 50V PIV 1A type. | have chosen
one raled al B0V simply because it s readily avaloble
1o onc-ofl order — lower-valiage beidge rectificrs come
in fves (rom Famell. ©2 s the rescrvolr capacilor,
while [} provides slabilisabicin @ 12Y e vadme of 2
is larger than theoretically needed, but this will provide
a longer scrvice life

Receiver Circuit

Fig. 2 shows the circuil daagram of the receiver section
of the umit, Photodisde 1] detects infro-red light. Note
that it's reverse binsed. When it conducts, an inpul
appcars af pin 14 of the THATBN chip 1C1. Thas = 2
dodicaied TR amplilier chip that conlains thnse soparals
arnplificr stages and an outpul imverier. In this applica-
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hon however the posrive-gomg oulput al pin ¥ s osed i
Cl decowples the first amplifier stage while €72 and O3
provide coupleng botween the successive slajges

The output &t pin 8 of IC] is fed 10 the base of Trl, ==
which drives the e iransdiscer connectied o it col-
lkeoior, Mote that the ransdscer is polanisad. Ted, ihe
LEDY driver, is held off by R4, When the voltage af the  » T
collecior of Trl falls falls however Tr2 conducts and the ].
LELY Mlashes. RS limmits the LED currenl. As the LED s E5E :
drven in short bursts, RS cam have quite a low value
withoot any threat of LED damage.

To maximise the sudible output from the piero trans-
duces, the outpul ciewit is fed direcily (rom the 12V
siepply. The TDA2ZRN chap requiares a good -qualily sup-

[t L)
125 wi

ply of not more than 53V however. So the 12V supply
i conmecied 1o K2 which feeds the 51V rener diode
DL The foliowing low-pass fler (B1 and C4) removes
sy |NHEz Apple =
Construction
The sccompanying pholograph shows (e inlerzal con-
aruction of the unil. The 12V supply is built inlo the
Batboam hall of the cose, with direct connection o the
mains input, The receiver is bl into the top hall. The
wisobe bt ix built on Weroboard, Axs ihere’s nothing crii- T v
ical, no layout or constructional diagmms are inclodsd.
The only point 1o walch is that the anode of the photo- - i i
dinde is as close s possible to pin 14 of ICI, o min- T
imise stray pickup, A Nat-iopped LED was ussd 5o that B
i st Mush wn the top of the case. ! 1 nﬁ'
A small bole was cul 0 the cane, of the botlsan, o
enabbe the sound 1o emerge. To prevent anyvthing being
paked imin the unii. & small phoce of plastic was glued Fig. & Circult diagram of the recelver unit.
over the hole
Vanous photodsodes were tned. The SFH203PEA was =
found 10 j!I::: the best results, 1t Blocks out TR radiation Parts list
fram the overbead foorescen Lights withowt nesd for
amy external hiligring. The small square of 1K flter stock Powear lupplr
aon the froml of the case was sdded for the sake of
appestance = il plays no par in the operation of the wmit. L 0-4TuF Farnell 772-847
Lise of o plastic cose with no shielding means thai the c2 470uF, 16V, 106°C
unit is prone b0 picking op timehase radiation. 1@ ahould R1 470k} Farnell 337-453
therefore nol be wsed in close proximity 1o a TV set. A A2 2300 Farnell 337-079
distance of one metre will avoid any problems. () 12V, 400mW
BR1 T, B0 Famall 371-180
Testing F1 100mA Wickman fuse
The two sechions of the finished it ane best ested sep-
araiely. Check the receiver section with a |2V batiery or Note that C1 and R are safely components. Seo texi.
& bench power supply, The power supply section shoulil
be checked with a multimeter Receiver
If all s well, commect the 1wo sctions tospether nnd pIpF
the unit in. Al switch on the uait should produce a bleep, 1 10061 R2 GBOLY
with a moanemary fash From the LED. Yoo can then leave R3 4Tkil R4 Tk
thie tester permanently plugged into the malng supply. RS 10001
c1 2-2uF, 16v, 106°C
ic2 1-2ZnF disc ceramic
c3 10nF dise ceramie
iCa 4TuF, 16V, 106°C
i SFH203PFA Farnell 212-738
D2 B-1¥, 400m\&
D3 Gresn LED Farnell 621-006
Tri BC107
Trd BC17a
IcH TEAZEDO
B£1 Pirro transducar Farnall 561-010
Flug-style cose Farnell 301-693
Veroboard as requined
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