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Low-Cost Ambjent.
LED

Light-Controlled
NIGHT LAMP

his lamp uses a 1.5W LED
module operated on a 12V DC
power supply. Here, an L14F]
phototransistor works as a sensor.

When there is sufficient light falling
on the sensor, LED remains off; byt
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when there is dim or ng light,
LED dutomatically starts glow-

ing. The author's prototype is
shown in Fig. 1.

Circuit ang working

The circujt diagram of the low-
cost ambient-light-controlled

S LED lamp is shown in Fig. 2.

LED1 - 12V, 1.5W LED module The circuit consists of a bridge

- L14F1 phototransistor i ; iaht-

P“ - BC547€1pn transistor r?Ctlﬁer (BRI) followed by a Fig. 3: Actual-size PCB layout of low-cost ambient-light

r; - SL100 npn transistor filter and a Zener regulator controlled lamp

701 - 12V, IW Zener diode (2D1). zD1’s outputgives12v,

MOV1 - 400V AC MOV which is us i i ‘ : :

VI, _ 3 : /hict ed to drive the main Q@Y T T O
Resistors (all 1/4-watt, +5% carbon):; Circuit. e VIO ,g&ﬂv«LW
- 470-kilo-ohm . L . i Q—Df——e “

o Retrnten The main circuit consists o 'L““

R3 - 10-kilo-ohm of an L14F1 phototransistor 2svAC 135L108 o

R4 - 1-kilo-ohm (T1), which is connected to the 0 | WSR8(o © = ‘i
Capacitors: base of the BC547 transistor 'm0 l:l e S0 Y 2o

e - 0474F, 400V polyester (T2). An SL100 transistor (T3) | e i 0y B

Q - 47pF, 63V electrolytic N AovRe BT S i
Miscellaneous: Is connected to the 12V, 1.5W 4 e¥ym R4IK ;
CON1 - 2-pin connrector for 230V.AC . LED module. ﬂ ‘ ‘ i O 3
. supply o When light falls on T1, it L*:_*N«\_“\;E,_M_ e

1 s shuse, e St conducts and switches PCE
BR1 - 1A bridge rectifier | "0 on T2.

- 30V AC mains supply

Fig. 1: Author’s prototype

When T2 is switched on, there
Is OV at its collector. This switches
off T3 and the LED module goes off.
When there is no light falling on T1, -
T2 switches off and 12V is available at
its collector. This switches on T3 and
the LED module glows. This means,
during daytime, the LED module gets
automatically switched off, while
during night, it switches on.
It may be noted that a step-down
transformer is not used here. In
this circuit, volt-
age is obtained

through 0.47pF light with your hand in front of T1, it
capacitor with- means night and day conditions are
22205 out much loss. being simulated. The circuit is now
Unlike resistance, ready to use.
+C2 there is not much :
ooV

. loss in the prac-
tical capacitor
because current

(I) leads voltage

Fig. 2: Circuit diagram of low-cost ambient-light-controlled lamp

(V) by almost 90
degrees.
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Fig. 4: Components layout for the PCB

Congtruction and testing

An actual-size PCB layout of the Jow-
cost ambient-light-controlled lamp is
shown"_ir_l_ Fig. 3 and its components
layout in;Fig. 4. Assemble the com-
bonents on the PCB as per the circuit
diagram and hook the circuit to AC
mains. After connecting the circuit
to AC mains, test it by blocking the
ambient light falling on T1. If the
LED module is switched on and off
by blocking and unblocking ambient
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