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Figure 1. The Firefly Light (Night Activate) Circuit

NOTE:

 FUTURE BOX FB17 is suitable for this kit.Watch the polarity!

Figure 3. Installing the components
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FIREFLY LIGHT (NIGHT ACTIVATE)

CODE 167

Just like real fireflies that come out at night and flash their lights, 

the photo transistor in the FK167 senses the dark and turns on the 

LED Flasher. The FK167 is designed to drive a red LEDs; however, 

other colors may be incorporated to prove that there is sufficient 

voltage to drive them. The FK167 is an excellent science show 

demonstrator or outdoor decoration at parties.

Technical data

- Power supply : 3VDC.

- Electric current consumption : 0.2mA (standby), 11mA 

(working)

- Light sensor : a photo-transistor.

- IC board dimension : 1.57 in x 1.18 in 

How does it work 

In normal condition where the light illuminates the 

phototransistor, the internal resistance decreases and TR1 discharges 

C1 to the ground, so the circuit is idle and LED1 does not flash. Once 

no illumination onto the phototransistor, the internal resistance 

becomes high and TR1 stops work-ing, C1 then charges through R5 

until the voltage at leg E of TR2 is higher than that of leg B by 0.6 volt 

and it starts working, so do TR3 and LED1. At this point the voltage 

at C1 is discharged through D1 and TR3 to the ground. Once the 

voltage at leg E of TR2 is lower than that of leg C of TR2, then TR2 

and TR3 stop working and neither does LED1. The circuit will repeat 

this cyclic order again and again.

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

Set the phototransistor to the direction of coming-in light before 

energizing the circuit, LED1 will not blink. Cover the phototransistor 

with an opaque object and observe LED1; it will start blinking in a 

rhythmic fashion.  If the slower frequency is required, reduce the 

capacity of C1.
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¡ÃÐ¾ÃÔºã¹µÍ¹¡ÅÒ§¤×¹ â´ÂÇ§¨Ã¨Ð·Ó§Ò¹ àÁ×èÍäÁèÁÕáÊ§ÁÒµ¡¡ÃÐ·º 
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µèÒ§æ à¾×èÍ¤ÇÒÁÊÇÂ§ÒÁ àªè¹ §Ò¹»ÒÃìµÕé à»ç¹µé¹

¢éÍÁÙÅ·Ò§´éÒ¹à·¤¹Ô¤

- ãªˆáËÅ‡§¨‡ÒÂä¿¢¹Ò´ 3 âÇÅ·ì´Õ«Õ

- ¡Ô¹¡ÃÐáÊÊÙ§ÊØ´»ÃÐÁÒ³ 0.20 ÁÔÅÅÔáÍÁ»ì (¢³ÐÂÑ§äÁè·Ó§Ò¹), 11 
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- ¢¹Ò´á¼è¹Ç§¨Ã¾ÔÁ¾ì : 1.57 x 1.18 ¹ÔéÇ 
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¤ÇÒÁµéÒ¹·Ò¹ÀÒÂã¹¨ÐÁÕ¤èÒµèÓÅ§ ·ÓãËé TR1 ·Ó§Ò¹ â´Â TR1 ¨Ðä» 

·Ó¡ÒÃ¤ÒÂ»ÃÐ¨Ø C1 Å§¡ÃÒÇ¹ì Ç§¨Ã¨Ö§äÁè·Ó§Ò¹áÅÐ LED1 ¨Ö§äÁèµÔ´ 

µÒÁä»´éÇÂ áµèàÁ×èÍã´¡çµÒÁ·ÕèäÁèÁÕáÊ§ÁÒµ¡¡ÃÐ·º·ÕèµÑÇâ¿âµé·ÃÒ¹«ÔÊ- 

àµÍÃì ¤ÇÒÁµéÒ¹·Ò¹ÀÒÂã¹¡ç̈ ÐÊÙ§ ·ÓãËé TR1 äÁè·Ó§Ò¹ C1 ¨Ö§·Ó¡ÒÃ 

»ÃÐ¨Øä¿¼èÒ¹·Ò§ R5 ¨¹¡ÃÐ·Ñè§áÃ§´Ñ¹·Õè¢Ò E ¢Í§ TR2 ÁÕ¤èÒÊÙ§¡ÇèÒ·Õè 

¢Ò B ¢Í§ TR2 »ÃÐÁÒ³ 0.6 âÇÅ·ì TR2 ¨Ö§·Ó§Ò¹ ÃÇÁ·Ñé§ TR3 áÅÐ 

LED1 ´éÇÂ ã¹¢³Ð¹ÕéáÃ§´Ñ¹·Õè C1 ¨Ð¶Ù¡¤ÒÂ»ÃÐ¨Ø â´Â ¼èÒ¹ D1 áÅÐ 

TR3 Å§¡ÃÒÇ¹ì ¨¹¡ÃÐ·Ñè§áÃ§´Ñ¹·Õè¢Ò E ¢Í§ TR2 µèÓ¡ÇèÒ¢Ò C ¢Í§ 

TR2 ·ÃÒ¹«ÔÊàµÍÃì TR2 áÅÐ TR3 ¨Ö§ ËÂØ´·Ó§Ò¹ LED1 ¡ç¨ÐËÂØ´ 

·Ó§Ò¹µÒÁä»´éÇÂ áÅéÇ¡ÒÃ·Ó§Ò¹¡ç¨ÐÇ¹¡ÅÑºä»·Ó§Ò¹àËÁ×Í¹¡Ñº¤ÃÑé§ 

áÃ¡

¡ÒÃ»ÃÐ¡ÍºÇ§¨Ã

ÃÙ»¡ÒÃÅ§ÍØ»¡Ã³‹áÅÐ¡ÒÃµèÍÍØ»¡Ã³ìÀÒÂ¹Í¡áÊ´§äÇéã¹ÃÙ»·Õè 2 ã¹ 

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

à¾×èÍ¤ÇÒÁÊÇÂ§ÒÁáÅÐ¡ÒÃ»ÃÐ¡Íº·Õè§èÒÂ â´ÂãËéàÃÔèÁ¨Ò¡ä´âÍ´µÒÁ´éÇÂ 

µÑÇµéÒ¹·Ò¹áÅÐäÅè¤ÇÒÁÊÙ§ä»àÃ×èÍÂæ ÊÓËÃÑºÍØ»¡Ã³ì·ÕèÁÕ¢ÑéÇµèÒ§æ àªè¹ 

ä´âÍ´, ¤Ò»Ò«ÔÊàµÍÃìáººÍÔàÅç¡·ÃÍäÅµìáÅÐ·ÃÒ¹«ÔÊàµÍÃì à»ç¹µé¹ ¤ÇÃ 

ãªé¤ÇÒÁÃÐÁÑ´ÃÐÇÑ§ã¹¡ÒÃ»ÃÐ¡ÍºÇ§¨Ã¡èÍ¹¡ÒÃãÊèÍØ»¡Ã³ìàËÅèÒ¹Õé¨Ð 

µéÍ§ãËé¢ÑéÇ·Õèá¼è¹Ç§¨Ã¾ÔÁ¾ì¡ÑºµÑÇÍØ»¡Ã³ìãËéµÃ§¡Ñ¹ à¾ÃÒÐ¶éÒËÒ¡ãÊè 

¡ÅÑº¢ÑéÇáÅéÇ ÍÒ¨¨Ð·ÓãËéÍØ»¡Ã³ìËÃ×ÍÇ§¨ÃàÊÕÂËÒÂä´é ÇÔ¸Õ¡ÒÃ´Ù¢ÑéÇáÅÐ 

¡ÒÃãÊèÍØ»¡Ã³ì¹Ñé¹ä´éáÊ´§äÇéã¹ÃÙ»·Õè 3 áÅéÇ ËÅÑ§¨Ò¡·Õèä´éãÊèÍØ»¡Ã³ìáÅÐ 

ºÑ´¡ÃÕàÃÕÂºÃéÍÂáÅéÇãËé·Ó¡ÒÃµÃÇ¨ÊÍº¤ÇÒÁ¶Ù¡µéÍ§ÍÕ¡¤ÃÑé§Ë¹Öè§ à¾×èÍãËé 

à¡Ô´¤ÇÒÁÁÑè¹ã¨á¡èµÑÇàÃÒàÍ§ 

¡ÒÃ·´ÊÍº

¡‡Í¹·Ó¡ÒÃ¨‡ÒÂä¿ ãËéËÑ¹µÑÇâ¿âµé·ÃÒ¹«ÔÊàµÍÃì ä»ËÒáÊ§ÊÇèÒ§  

¨Ò¡¹Ñé¹¨Ö§¨èÒÂä¿à¢éÒÇ§¨Ã ã¹¢³Ð¹Õé LED1 ¨ÐÂÑ§äÁè¡ÃÐ¾ÃÔºËÒÇÑÊ´Ø 

·ÖºáÊ§ÁÒ¤ÃÍº·ÕèµÑÇâ¿âµé·ÃÒ¹«ÔÊàµÍÃì ÊÑ§à¡µ LED1 ¨ÐàÃÔèÁµÔ´ 
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Figure 2. Circuit Assembling


