
*** Remark ***
When you see from top,

photo-transistor is black and
LED is yellow.
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Working on the same principle as commercially available solar 
garden lights, the FK1004 gives students the oppotunity to build and 
equivalent and to relate their project to practical, alternative energy 
production and application. The FK1004 features a rechargeable battery 
charger supplied by a solar cell. This charges batteries by ambient light 
and at dusk, it turns on 5 bright LEDs to guide people along pathways at 
night.

Technical data
- Power supply from rechargeable battery size AAx 3.(not included).
- Electric current consumption : 2.5mA. (standby in sensor mode), 

80mA. (working in sensor mode).
- Built-in recharging circuit from solar panel.
- Power of solar panel : 4VDC. 60mA.
- Adjust sensitivity with potentiometer.
- IC board dimension : 2.39 in x 1.70 in. 
How does it work 
The circuit is divided into two parts, charger and sensor.
The charger consists of solar panel, TR1 and TR3. When solar panel 

is facing sunlight, it will convert solar energy to DC voltage and then run 
through TR1 and TR3 for charging the rechargeable batteries.

For the sensor, when the photo-transistor gets light, its internal 
resistance will be less and causing TR5 being unable to work. Then TR4 
does not work either. Meanwhile, all LEDs will be off. But when the 
photo-transistor gets no light, its internal resistance will be higher and 
TR5 will get voltage for bias and light up all LEDs. TR2 and VR1 will act 
as the light speed controller detecting.

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
Turn the solar panel facing sunlight. The circuit will start detecting 

light through the photo-transistor. When the photo-transistor detects 
light, LED will be off. But when it gets no light, LED will be lit up. The 
lightness of LEDs is depended upon the light volume received and VR1 
will act as the speed controller light detecting.

NOTE: The solar panel can not convert fluorescent light to DC 
voltage.

CAUTION: Whenever using solar panel, be careful not to short 
circuit the positive and negative poles. The short circuit will damage the 
solar panel.

Ç§¨Ãä¿¡ÅÒ§¤×¹ªØ´¹Õé à»ç¹Ç§¨Ã·ÕèÊÒÁÒÃ¶¹Óä»µÔ´µÑé§µÒÁÊ¶Ò¹·Õè·ÕèµéÍ§ 
¡ÒÃáÊ§ÊÇèÒ§ã¹¢³Ð·ÕèàÃÔèÁÁ×´Å§áÅéÇ à¾×èÍà»ç¹ä¿¹Ó·Ò§áººÍÑµâ¹ÁÑµÔ

¢éÍÁÙÅ·Ò§ é́Ò¹à·¤¹Ô¤
- ãª̂áËÅ‡§¨‡ÒÂä¿¶‡Ò¹ªÒÃì¨ ¢¹Ò´ AA ¨Ó¹Ç¹ 3 ¡éÍ¹ (äÁèÁÕã¹ªØ´)
- ¡Ô¹¡ÃÐáÊÊÙ§ÊØ´ ¢³ÐÊáµ¹ ì́ºÒÂ 2.5 ÁÔÅÅÔáÍÁ»ì ¢³Ð·Ó§Ò¹ 80 ÁÔÅÅÔ 

áÍÁ»ì
- ÁÕÇ§¨Ã»ÃÐ Ø̈ä¿ â´Âãªé¾ÅÑ§§Ò¹áÊ§ÍÒ·ÔµÂì
- á¼è¹â«ÅÒÃìà«ÅÅìÊÒÁÒÃ¶ è̈ÒÂ¾ÅÑ§§Ò¹ä é́ 4 âÇÅ·ì 60 ÁÔÅÅÔáÍÁ»ì
- ÁÕÊÇÔµ«ìàÅ×Í¡¡ÒÃ·Ó§Ò¹¢Í§Ç§¨Ã
- ÊÒÁÒÃ¶»ÃÑº¤ÇÒÁäÇã¹¡ÒÃµÃÇ¨ Ñ̈ºáÊ§ä é́
- ¢¹Ò´á¼è¹Ç§¨Ã¾ÔÁ¾ì : 2.39 x 1.70 ¹ÔéÇ 
¡ÒÃ·Ó§Ò¹¢Í§Ç§¨Ã
¡ÒÃ·Ó§Ò¹¢Í§Ç§¨Ã¨Ðáºè§ÍÍ¡à»ç¹ 2 ÊèÇ¹´éÇÂ¡Ñ¹ ¤×Í ÊèÇ¹»ÃÐ Ø̈ä¿áÅÐ 

ÊèÇ¹à«ç¹à«ÍÃì
ÊèÇ¹»ÃÐ¨Øä¿ ¨Ð»ÃÐ¡Íºä»´éÇÂá¼è¹â«ÅÒÃìà«ÅÅì, TR1 áÅÐ TR3 ¡ÒÃ 

·Ó§Ò¹¨ÐàÃÔèÁ¨Ò¡àÁ×èÍá¼è¹â«ÅÒÃìà«ÅÅìä´éÃÑºáÊ§ÍÒ·ÔµÂì ÁÑ¹¡ç¨Ð·Ó¡ÒÃà»ÅÕèÂ¹ 
¨Ò¡áÊ§ÍÒ·ÔµÂìÁÒà»ç¹ä¿µÃ§ ¨Ò¡¹Ñé¹¨Ð¹Óä¿·Õèä´é¹Õéä»à¢éÒ TR1 áÅÐ TR3 à¾×èÍ 
·Ó¡ÒÃ»ÃÐ Ø̈ä¿ãËé¡Ñº¶èÒ¹ªÒÃì¨µèÍä»

ã¹ÊèÇ¹¢Í§à«ç¹à«ÍÃì¹Ñé¹ àÁ×èÍâ¿âµé·ÃÒ¹«ÔÊàµÍÃìä´éÃÑºáÊ§ÊÇèÒ§ ¨Ð·ÓãËé 
µÑÇÁÑ¹ÁÕ¤ÇÒÁµéÒ¹·Ò¹¹éÍÂ à»ç¹¼ÅãËé TR5 äÁèÊÒÁÒÃ¶·Ó§Ò¹ä é́ Êè§¼ÅãËé TR4 
äÁè·Ó§Ò¹µÒÁä» é́ÇÂ ã¹¢³Ð¹Õé LED ·Ñé§ËÁ´¨ÐäÁèµÔ´ áµèàÁ×èÍâ¿âµé·ÃÒ¹«ÔÊ- 
àµÍÃìäÁèä´éÃÑºáÊ§ÊÇèÒ§ ¤ÇÒÁµéÒ¹·Ò¹ÀÒÂã¹µÑÇÁÑ¹¨ÐÊÙ§ ·ÓãËé TR5 ä é́ÃÑºä¿ 
ÁÒäºÍÑÊ µÑÇ TR4 ¡ç¨Ð·Ó§Ò¹ Êè§¼ÅãËé LED ·Ñé§ËÁ´µÔ´ÊÇèÒ§¢Öé¹ÁÒ µÑÇ TR2 
áÅÐ VR1 ¨Ðà»ç¹µÑÇ¤Çº¤ØÁ¤ÇÒÁäÇ ã¹¡ÒÃµÃÇ¨¨ÑºáÊ§¢Í§â¿âµé·ÃÒ¹«ÔÊ- 
àµÍÃì

¡ÒÃ»ÃÐ¡ÍºÇ§¨Ã
ÃÙ»¡ÒÃÅ§ÍØ»¡Ã³‹áÊ´§äÇéã¹ÃÙ»·Õè 2 ã¹¡ÒÃ»ÃÐ¡ÍºÇ§¨Ã ¤ÇÃ¨ÐàÃÔèÁ¨Ò¡ 

ÍØ»¡Ã³ì·ÕèÁÕ¤ÇÒÁÊÙ§·Õè¹éÍÂ·ÕèÊØ´¡èÍ¹ â´ÂãËéàÃÔèÁ¨Ò¡ä´âÍ´µÒÁ´éÇÂµÑÇµéÒ¹·Ò¹ 
áÅÐäÅè¤ÇÒÁÊÙ§ä»àÃ×èÍÂæ ÊÓËÃÑºÍØ»¡Ã³ì·ÕèÁÕ¢ÑéÇµèÒ§æ ¤ÇÃãªé¤ÇÒÁÃÐÁÑ´ÃÐÇÑ§ã¹ 
¡ÒÃ»ÃÐ¡ÍºÇ§¨Ã ¡èÍ¹¡ÒÃãÊèÍØ»¡Ã³ìàËÅèÒ¹Õé¨ÐµéÍ§ãËé¢ÑéÇ·Õèá¼è¹Ç§¨Ã¾ÔÁ¾ì¡Ñº 
µÑÇÍØ»¡Ã³ìãËéµÃ§¡Ñ¹ à¾ÃÒÐ¶éÒËÒ¡ãÊè¡ÅÑº¢ÑéÇáÅéÇ ÍÒ¨¨Ð·ÓãËéÍØ»¡Ã³ìËÃ×Í 
Ç§¨ÃàÊÕÂËÒÂä´é ÇÔ¸Õ¡ÒÃ´Ù¢ÑéÇáÅÐ¡ÒÃãÊèÍØ»¡Ã³ì¹Ñé¹ä´éáÊ´§äÇéã¹ÃÙ»·Õè 3 áÅéÇ 
ã¹¡ÒÃºÑ´¡ÃÕãËéãªéËÑÇáÃé§¢¹Ò´äÁèà¡Ô¹ 40 ÇÑµµì áÅÐãªéµÐ¡ÑèÇºÑ´¡ÃÕ·ÕèÁÕÍÑµÃÒÊèÇ¹ 
¢Í§´ÕºØ¡áÅÐµÐ¡ÑèÇÍÂÙèÃÐËÇèÒ§ 60/40 ÃÇÁ·Ñé§¨ÐµéÍ§ÁÕ¹ÓéÂÒ»ÃÐÊÒ¹ÍÂÙèÀÒÂã¹ 
µÐ¡ÑèÇ´éÇÂ ËÅÑ§¨Ò¡·Õèä´éãÊèÍØ»¡Ã³ìáÅÐºÑ´¡ÃÕàÃÕÂºÃéÍÂáÅéÇ ãËé·Ó¡ÒÃµÃÇ¨ÊÍº 
¤ÇÒÁ¶Ù¡µéÍ§ÍÕ¡¤ÃÑé§Ë¹Öè§ áµè¶éÒà¡Ô´ãÊèÍØ»¡Ã³ì¼Ô´µÓáË¹è§ ¤ÇÃãªé·Õè´Ù´µÐ¡ÑèÇ 
ËÃ×ÍÅÇ´«ÑºµÐ¡ÑèÇ à¾×èÍ»éÍ§¡Ñ¹¤ÇÒÁàÊÕÂËÒÂ·ÕèÍÒ¨¨Ðà¡Ô´¡ÑºÅÒÂÇ§¨Ã¾ÔÁ¾ìä é́

¡ÒÃ·´ÊÍº
µ‡ÍÍØ»¡Ã³‹µ‡Ò§æ µÒÁÃÙ»·Õè 3 ¨Ò¡¹Ñé¹ËÑ¹á¼è¹â«ÅÒÃìà«ÅÅì ä»ËÒáÊ§ÍÒ·ÔµÂì 

Ç§¨Ã¨ÐàÃÔèÁ·Ó¡ÒÃµÃÇ¨¨ÑºáÊ§ â´ÂãªéµÑÇâ¿âµé·ÃÒ¹«ÔÊàµÍÃì àÁ×èÍÁÕáÊ§ÁÒµ¡ 
¡ÃÐ·º·Õèâ¿âµé·ÃÒ¹«ÔÊàµÍÃì LED ¨ÐäÁèµÔ´ áµèàÁ×èÍâ¿âµé·ÃÒ¹«ÔÊàµÍÃìäÁèä´é 
ÃÑºáÊ§ LED ¡çµÔ´ÊÇèÒ§ â´Â¤ÇÒÁÊÇèÒ§¢Í§ LED ¹Ñé¹ ¨Ð¢Öé¹ÍÂÙè¡Ñº»ÃÔÁÒ³áÊ§ 
·Õèâ¿âµé·ÃÒ¹«ÔÊàµÍÃìä´éÃÑº µÑÇ VR1 ¨Ðà»ç¹µÑÇ»ÃÑº¤ÇÒÁäÇã¹¡ÒÃÃÑºáÊ§¢Í§ 
â¿âµé·ÃÒ¹«ÔÊàµÍÃì

ËÁÒÂàËµØ: ¶éÒ¹Óá¼è¹â«ÅÒÃìà«ÅÅìä»ÃÑºáÊ§¨Ò¡ËÅÍ´¿ÅÙÍÍàÃÊà«¹µì ¨Ð 
äÁèÊÒÁÒÃ¶·Ó¡ÒÃ»ÃÐ Ø̈ä¿ä´é

¢éÍ¤ÇÃÃÐÇÑ§: ã¹¡ÒÃãªéá¼è¹â«ÅÒÃìà«ÅÅì ¤ÇÃÃÐÁÑ´ÃÐÇÑ§ã¹àÃ×èÍ§¢Í§¢ÑéÇ 
ºÇ¡áÅÐÅº¨Ð«çÍµ¡Ñ¹ à¾ÃÒÐàÁ×èÍ«çÍµ¡Ñ¹áÅéÇ ÍÒ¨¨Ð·ÓãËéá¼è¹â«ÅÒÃìà«ÅÅì 
àÊÕÂËÒÂä é́

NO.1

Figure 2.
Circuit Assembling

*** ¢éÍ¤ÇÃÃÐÇÑ§ ***

â¿âµé·ÃÒ¹«ÔÊàµÍÃìàÁ×èÍÁÍ§¨Ò¡

´éÒ¹º¹¨ÐàËç¹à»ç¹ÊÕ´Ó 

ÊèÇ¹áÍÅÍÕ´Õ¨Ðà»ç¹ÊÕÍÍ¡àËÅ×Í§¹ÇÅ

Figure 1. The Solar Night 5 LED Circuit
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Watch the polarity!
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DIODEFigure 3. Installing the components

ä¿¡ÅÒ§¤×¹ãªéâ«ÅÒÃ‹à«ÅÅ‹ LED 5 ´Ç§

SOLAR NIGHT 5 LED

ÃËÑÊ 1004

NOTE:

 FUTURE BOX FB03

is suitable for this kit.
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Rechargeable Ni-Cd
or NI-MH batteries

size AAx3 pcs.


