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Figure 2. Circuit Assembling

NOTE:

FUTURE BOX FB03 is suitable for this kit.
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Figure 3. Components Installing
RESISTOR

ELECTROLYTIC
CAPACITOR

LED

TRANSISTOR

Watch the polarity!

TRIMMER POTENTIOMETER

HORIZONTAL
VERTICAL

DIODE

C

+

+

C .....µF

R .....Ω

R

R

TR

NPN

B

E

C

TR

K
A

KA

LED

LED

L
E
D

C

+

VR .....KΩ
1

2

3

V
R

V
R

V

R V

R

D
K A

D

K

A

DK

A

PNP

B

E

C

FK401

1

2

+12V

GND
+

+

LEDA K

4.
7µ

F

RELAY
12V

A
C

 I
N

AC OUT

AC IN

AC OUT

+12V

GND

PHOTO
TRANSISTOR

VR1

FUTURE KIT

FUTURE KIT

HIGH QUALITY ELECTRONIC KITS

HIGH QUALITY ELECTRONIC KIT SET FOR HOBBY & EDUCATION

R Ç§¨ÃÊÇÔµ«‹·Ó§Ò¹´ˆÇÂáÊ§

LIGHT ACTIVATE SWITCH (LIGHT-ON) 

CODE 401 LEVEL 1

The FK401 is an excellent project for class demonstration of the 
operation of a photo transistor. Working on the principle of ambient 
light falling on the light sensitive junction of a photo transistor 
operating a relay through an amplifier, the FK401 embodies three 
basic elements of electronics in an economical, easy-to-build circuit 
and the outcome is practical and tangible.

Technical data
- Power supply : 12VDC.
- Electric current consumption : 46mA (max.)
- Maximum contact load : 5A@220VAC
- IC board dimension : 1.29 in x 2.36 in. 
How does it work
TR1 detects the light that shines on the phototransistor. Once the 

light shines on the phototransistor its internal resistance decreases 
and leg B of TR1 is energized and starts working, so does TR2. The 
relay will pull its contact surfaces in touch and the LED 
simultaneously turns on. Once the light is out, the internal resistance 
of the phototransistor increases and the voltage at leg B will become 
low so that TR1 cannot work and neither does TR2. Thus the relay 
will release its contact surfaces and the LED is idle.  D1 and R5 are 
connected to the circuit in order to prevent vibration of the relay.

Circuit Assembly
The assembly of components is shown in Fig. 2. For good looking 

and easy assembly, the shorter components should be first installed - 
starting with low resistant components and then the higher. An 
important thing is that diodes, electrolyte capacitors, and transistors 
shall be carefully assembled before mounting them onto their right 
anode/cathode of the IC board otherwise it might cause damage to the 
components or the circuit. Configuration of the anode and the 
cathode is shown in Fig 3. Use the soldering iron/gun not exceeding 40 
watts and the solder of tin-lead 60:40 with flux within. Recheck the 
correctness of installation after soldering. In case of wrong position, 
just use lead absorber or lead extractor wire to avoid probable 
damage to the IC.

Testing
Supply 12 VDC to the circuit and connect the anode to point +12V 

the cathode to point G.  Set the phototransistor to the direction of the 
light then the relay will start working indicating by a 'tat' sound and 
the LED will simultaneously turns on. Cover the phototransistor with 
your palm then the relay will stop working. A 'tat' sound will be 
heard from the relay and the LED will simultane-ously turns off.

Application
Supply 220 VAC to the circuit by connecting it at point AC IN 

and connect the electric appliance you wish to have it under light 
control at point AC OUT. Insert the phototransistor into a 2-cm-long 
piece of insulated tube/cylindrical cardboard to allow the light beam 
directly shines on it.  This will increase the circuit's sensitivity and 
prevent disturbance of lateral light. The VR1 is the sensitivity 
adjustor to suit with the ambience. The 6/9/12-VDC power supply 
(code 801) is compatible with it.

Ç§¨ÃÊÇÔµ«ì·Ó§Ò¹´éÇÂáÊ§ à»ç¹Ç§¨ÃÍÔàÅç¡·ÃÍ¹Ô¡ÊìÍÂèÒ§Ë¹Öè§·ÕèãªéáÊ§ÁÒ 

¤Çº¤ØÁãËéÃÕàÅÂìà»Ô´-»Ô´ÍØ»¡Ã³ìä¿¿éÒ ¤×Í àÁ×èÍâ¿âµ·ÃÒ¹«ÔÊàµÍÃìä´éÃÑºáÊ§ 

Ç§¨Ã¨ÐÊÑè§ãËéÃÕàÅÂì·Ó§Ò¹ ÃÕàÅÂì¡ç¨Ð·ÓãËéÍØ»¡Ã³ìä¿¿éÒ·Õè¹ÓÁÒµèÍ·Ó§Ò¹ áµè 

àÁ×èÍã´·ÕèäÁèÁÕáÊ§ÁÒ¡ÃÐ·ºâ¿âµé·ÃÒ¹«ÔÊàµÍÃìÇ§¨Ã¡çÊÑè§ãËéÃÕàÅÂìËÂØ´·Ó§Ò¹ 

ÍØ»¡Ã³ìä¿¿éÒ¡çËÂØ´·Ó§Ò¹·Ñ¹·Õ

¢éÍÁÙÅ·Ò§ é́Ò¹à·¤¹Ô¤

- ãªéáËÅè§¨èÒÂä¿¢¹Ò´ 12 âÇÅ·ì´Õ«Õ

- ¡Ô¹¡ÃÐáÊÊÙ§ÊØ´»ÃÐÁÒ³ 46 ÁÔÅÅÔáÍÁ»ì

- ÊÒÁÒÃ¶µèÍâËÅ´ä é́ÊÙ§ÊØ´»ÃÐÁÒ³ 5A ·Õè 220VAC

- ¢¹Ò´á¼è¹Ç§¨Ã¾ÔÁ¾ì : 1.29 x 2.36 ¹ÔéÇ 

¡ÒÃ·Ó§Ò¹¢Í§Ç§¨Ã

TR1 à»ç¹µÑÇµÃÇ¨ Ñ̈ºáÊ§·ÕèÁÒ¡ÃÐ·ºâ¿âµé·ÃÒ¹«ÔÊàµÍÃì àÁ×èÍÁÕáÊ§à¢éÒÁÒ 

¡ÃÐ·ºâ¿âµé·ÃÒ¹«ÔÊàµÍÃì ¤ÇÒÁµéÒ¹·Ò¹ÀÒÂã¹¢Í§â¿âµé·ÃÒ¹«ÔÊàµÍÃì¨Ð 

Å´Å§ ·ÓãËé¢Ò B ¢Í§ TR1 ÁÕáÃ§ä¿ TR1 ¡ç¨Ð·Ó§Ò¹ Ñ́§¹Ñé¹ TR2 ¡ç¨Ð·Ó§Ò¹ 

´éÇÂ ÃÕàÅÂì¨Ð´Ù´Ë¹éÒÊÑÁ¼ÑÊãËéµèÍ¡Ñ¹ ¾ÃéÍÁ¡Ñº LED ¨ÐµÔ´ áÊ´§ÇèÒ µÍ¹¹Õé 

ÃÕàÅÂì·Ó§Ò¹áÅéÇ áµèàÁ×èÍã´·ÕèáÊ§ÁÒ¡ÃÐ·ºâ¿âµé·ÃÒ¹«ÔÊàµÍÃìËÁ´ä» ¤ÇÒÁ 

µéÒ¹·Ò¹ÀÒÂã¹¢Í§â¿âµé·ÃÒ¹«ÔÊàµÍÃì¨Ðà¾ÔèÁ¢Öé¹ áÃ§ä¿·Õè¢Ò B ¨ÐµèÓÅ§¨¹ 

·ÓãËé TR1 äÁèÊÒÁÒÃ¶·Ó§Ò¹ä é́ ´Ñ§¹Ñé¹ TR2 ¡ç¨ÐäÁèÊÒÁÒÃ¶·Ó§Ò¹ä é́ ÃÕàÅÂì¨Ö§ 

»ÅèÍÂË¹éÒÊÑÁ¼ÑÊáÅÐ LED ¡ç¨Ð´Ñº µÒÁä»´éÇÂ D1, R5 µèÍ»éÍ¹¡ÅÑº à¾×èÍ 

»éÍ§¡Ñ¹ÃÕàÅÂìÊÑè¹

¡ÒÃ»ÃÐ¡ÍºÇ§¨Ã

ÃÙ»¡ÒÃÅ§ÍØ»¡Ã³ìáÅÐ¡ÒÃµèÍÍØ»¡Ã³ìÀÒÂ¹Í¡áÊ´§äÇéã¹ÃÙ»·Õè 2 ã¹¡ÒÃ 

»ÃÐ¡ÍºÇ§¨Ã¤ÇÃ¨ÐàÃÔèÁ¨Ò¡ÍØ»¡Ã³ì·ÕèÁÕ¤ÇÒÁÊÙ§·Õè¹éÍÂ·ÕèÊØ´¡èÍ¹ à¾×èÍ¤ÇÒÁ 

ÊÇÂ§ÒÁáÅÐ¡ÒÃ»ÃÐ¡Íº·Õè§èÒÂ â´ÂãËéàÃÔèÁ¨Ò¡ä´âÍ´µÒÁ´éÇÂµÑÇµéÒ¹·Ò¹áÅÐ 

äÅè¤ÇÒÁÊÙ§ä»àÃ×èÍÂæ ÊÓËÃÑºÍØ»¡Ã³ì·ÕèÁÕ¢ÑéÇµèÒ§æ àªè¹ ä´âÍ´, ¤Ò»Ò«ÔÊàµÍÃì 

áººÍÔàÅç¡·ÃÍäÅµìáÅÐ·ÃÒ¹«ÔÊàµÍÃì à»ç¹µé¹ ¤ÇÃãªé¤ÇÒÁÃÐÁÑ´ÃÐÇÑ§ã¹¡ÒÃ 

»ÃÐ¡ÍºÇ§¨Ã ¡èÍ¹¡ÒÃãÊèÍØ»¡Ã³ìàËÅèÒ¹Õé¨ÐµéÍ§ãËé¢ÑéÇ·Õèá¼è¹Ç§¨Ã¾ÔÁ¾ì¡ÑºµÑÇ 

ÍØ»¡Ã³ìãËéµÃ§¡Ñ¹ à¾ÃÒÐ¶éÒËÒ¡ãÊè¡ÅÑº¢ÑéÇáÅéÇ ÍÒ¨¨Ð·ÓãËéÍØ»¡Ã³ìËÃ×ÍÇ§¨Ã 

àÊÕÂËÒÂä é́ ÇÔ¸Õ¡ÒÃ´Ù¢ÑéÇáÅÐ¡ÒÃãÊèÍØ»¡Ã³ì¹Ñé¹ä´éáÊ´§äÇéã¹ÃÙ»·Õè 3 áÅéÇËÅÑ§¨Ò¡ 

·Õèä´éãÊèÍØ»¡Ã³ìáÅÐºÑ´¡ÃÕàÃÕÂºÃéÍÂ áÅéÇãËé·Ó¡ÒÃµÃÇ¨ÊÍº¤ÇÒÁ¶Ù¡µéÍ§ÍÕ¡ 

¤ÃÑé§Ë¹Öè§ à¾×èÍãËéà¡Ô´¤ÇÒÁÁÑè¹ã¨á¡èµÑÇàÃÒàÍ§ 

¡ÒÃ·´ÊÍº

ãËéµèÍä¿ 12 âÇÅ·ìà¢éÒÇ§¨Ã ¢ÑéÇºÇ¡µèÍ·Õè 12 âÇÅ·ì ¢ÑéÇÅº µèÍ·Õè G 

ËÑ¹â¿âµé·ÃÒ¹«ÔÊàµÍÃìãËéÃÑºáÊ§ ÃÕàÅÂì¨Ð·Ó§Ò¹â´ÂÁÕàÊÕÂ§´Ñ§áµê¡ÁÒ¨Ò¡ÃÕàÅÂì 

áÅÐ LED ¨ÐµÔ´àÍÒÁ×ÍºÑ§â¿âµé·ÃÒ¹«ÔÊàµÍÃìäÁèãËéä´éÃÑºáÊ§ ÃÕàÅÂì¨ÐËÂØ´ 

·Ó§Ò¹ â´ÂÁÕàÊÕÂ§´Ñ§áµê¡ÁÒ¨Ò¡ÃÕàÅÂì ¾ÃéÍÁ¡Ñº LED ¨Ð´Ñº

¡ÒÃ¹Óä»ãªé§Ò¹

¨Ø´ AC IN ãËé¹Óä»µèÍ¡Ñºä¿ºéÒ¹ 220 âÇÅ·ì ¨Ø´ AC OUT µèÍä»ÂÑ§à¤Ã×èÍ§ 

ãªéä¿¿éÒ·ÕèµéÍ§¡ÒÃ¤Çº¤ØÁ ÊÓËÃÑºâ¿âµé·ÃÒ¹«ÔÊàµÍÃì ¤ÇÃËÒ·èÍÊÕ´ÓËÃ×Í¹Ó 

¡ÃÐ´ÒÉÊÕ´ÓÁéÇ¹à»ç¹·Ã§¡ÃÐºÍ¡ÂÒÇ»ÃÐÁÒ³ 2 «.Á. ¤ÃÍºµÑÇâ¿âµé·ÃÒ¹- 

«ÔÊàµÍÃì à¾×èÍãËéÅÓáÊ§à¢éÒâ´ÂµÃ§·Õèâ¿âµé·ÃÒ¹«ÔÊàµÍÃì ¨Ðà»ç¹¡ÒÃà¾ÔèÁ¤ÇÒÁ 

äÇãËé¡ÑºÇ§¨ÃáÅÐ»éÍ§¡Ñ¹áÊ§Ãº¡Ç¹ é́Ò¹¢éÒ§ÍÕ¡´éÇÂ ÊÓËÃÑº VR1 à»ç¹µÑÇ»ÃÑº 

¤ÇÒÁäÇ à¾×èÍãËéàËÁÒÐÊÁ¡ÑºÊ¶Ò¹·Õè ÊÓËÃÑºÀÒ¤¨èÒÂä¿ãËéãªéªØ´à¾ÒàÇÍÃì- 

«Ñ¾¾ÅÒÂ 6-9-12 âÇÅ·ì ÃËÑÊ 801


