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ALL-ANALOG DESIGN TIPS

LEDs double as 
photosensors
By Geoff Nicholls (Germany)

Ordinary red LEDs are normally used as light emitters but they can 
also be used as photosensors. A single LED can even function as both 
a light emitter and a light detector in the same circuit!
The basic idea is to flash the LED, using the ‘on’ time to light it and 
the ‘off’ time to sense the photovoltaic current generated by the 
ambient light ‘seen’ by the LED.
The two circuits presented here use a few low-cost components to 
demonstrate how one LED can function as both a sensor and an 
indicator.
The circuit in Figure 1 functions as a ‘night-light’ — the LED stays 
off in normal light and turns on when the ambient light level drops 
below a certain level. The 7555 CMOS timer is configured for mono-
stable operation and triggers when the pin 2 voltage is less than 
1/3 of the supply voltage. R1 and R2 form a voltage divider which 
keeps the cathode of the LED just below the trigger voltage. When 

the ambient light level is bright enough the LED will develop several 
hundred millivolts, which adds to the R1/R2 junction voltage and 
keeps pin 2 above the 1/3 trigger level.
In this state the pin 3 output of the 7555 will be near zero and the 
1N4148 diode will be reverse biased, allowing the LED photovoltaic 
current to flow into the pin 2 trigger input.
When the ambient light level drops low enough the LED voltage 
will fall and pin 2 will be below the trigger level. The 7555 will then 
generate a one-shot pulse, the 1N4148 will be forward biased and 
the LED will light up. At the end of the timing period set by R3 and 
C1 the monostable will reset and discharge C1, ready for another 
cycle. The LED will be turned off briefly during this time which allows 
it to sense the ambient light again.
The circuit shown in Figure 2 functions as a ‘day-light’, the LED 
flashes in bright light and stays off in low ambient light. Here the 
7555 is configured for astable operation and flashes the LED slowly 
via the 1N4148 diode as long as the pin 4 RESET input is held above 
600 mV, roughly. If the ambient light is too low the LED will not gen-
erate enough voltage at pin 4 and the 7555 output will stay near 
zero, keeping the LED from turning on.
The LED operates as a light emitter when the pin 3 output is High 
and as a sensor when the output is Low.
The first circuit could be used to indicate the position of light 
switches, door keyholes etc. at night.
The second circuit would be ideal for a simple game as a target ‘hit’ 
indicator, the target LED would light up when ‘hit’ by the light from 
a laser pointer etc. C1 could be increased to 10 µF or so to extend 
the time the LED is on.
Both circuits could be used as touch switches in a bright room; 
covering the LED with a finger will change the state of the 7555 
output. 
The timer IC must be a CMOS type because the circuit design 
requires very low input currents to operate correctly. Intersil 
ICM7555 devices were used in the prototypes.
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Incandescent lamp 
flasher
By D. Prabakaran (India)

In this circuit two IRF511 MOSFETs are configured as a simple astable 
multivibrator to alternately switch two incandescent lamps on and 
off. The resistor and capacitor C values given set the flash rate to 
about 0.33 Hz. By varying either the resistor or capacitor values 
almost any flash rate can be obtained. Increase either C1 and C2, 
or R1 and R2, and the flash rate decreases. Decrease the values and 
the flash rate goes up.
Unlike most semiconductor devices, the power MOSFETs can be par-
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