
Ç§¨Ã»éÍ§¡Ñ¹ÅÓâ¾§ à»ç¹Ç§¨Ã·Õè¹Óä»µèÍ¡Ñºà¤Ã×èÍ§¢ÂÒÂàÊÕÂ§ÃÐºº 

OCL ¶éÒà¤Ã×èÍ§¢ÂÒÂ·ÕèäÁèÁÕÇ§¨Ã»éÍ§¡Ñ¹ÅÓâ¾§ àÁ×èÍÇ§¨Ãà¡Ô´º¡¾ÃèÍ§ 

àªè¹ ·ÃÒ¹«ÔÊàµÍÃìàÍÒ·ì¾Ø·«çÍµ ä¿µÃ§ËÅÒÂÊÔºâÇÅ·ì¨Ðà¢éÒ·ÓÅÒÂ 

ÅÓâ¾§·Ñ¹·Õ ´Ñ§¹Ñé¹à¾×èÍ»éÍ§¡Ñ¹ÅÓâ¾§ÃÒ¤Òá¾§¨Ö§¨Óà»ç¹¨ÐµéÍ§ÁÕÇ§¨Ã¹Õé

¢éÍÁÙÅ·Ò§´éÒ¹à·¤¹Ô¤

- ãªˆáËÅ‡§¨‡ÒÂä¿¢¹Ò´ 12 âÇÅ·ì´Õ«Õ

- ¡Ô¹¡ÃÐáÊÊÙ§ÊØ´»ÃÐÁÒ³ 60 ÁÔÅÅÔáÍÁ»ì

- ¢¹Ò´á¼è¹Ç§¨Ã¾ÔÁ¾ì : 3.24 x 1.84 ¹ÔéÇ 

¡ÒÃ·Ó§Ò¹¢Í§Ç§¨Ã 

µÍ¹áÃ¡·Õè¨ èÒÂä¿à¢ éÒÇ§¨Ã TR2 áÅÐ TR3 ¨ÐÂÑ§äÁèÊÒÁÒÃ¶·Ó§Ò¹ 

à¾ÃÒÐ·Õè¢Ò B ¢Í§ TR2 äÁèÁÕáÃ§ä¿¾ÍäºÍÑÊãËé TR2 áÅÐ TR3 ¹Ó 

¡ÃÐáÊä´é C2 ¨ÐªÒÃì¨ä¿ä´é»ÃÐÁÒ³ 1.4 âÇÅ·ì ¡ç¨Ð·ÓãËé TR2, TR3 ¹Ó 

¡ÃÐáÊâ´Â¨ÐãªéàÇÅÒ»ÃÐÁÒ³ 1-5 ÇÔ¹Ò·Õ â´Â»ÃÑº·ÕèÇÍÅÅØèÁà¡×Í¡ÁéÒ VR1 

ã¹µÍ¹áÃ¡¶éÒàÃÒà»Ô´à¤Ã×èÍ§¢ÂÒÂàÊÕÂ§¨ÐÁÕàÊÕÂ§µØêºÍÍ¡ÅÓâ¾§ C2 ¨Ð 

Ë¹èÇ§àÇÅÒäÁèãËéàÊÕÂ§µØêº´Ñ§ÍÍ¡ÅÓâ¾§´Ñ§·Õè¡ÅèÒÇÁÒ â´ÂÁÕÃÕàÅÂìà»ç¹µÑÇµÑ´ 

µèÍ áÅÐÁÕ LED áÊ´§¼Å àÁ×èÍã´¡çµÒÁ·Õèä¿µÃ§à¡Ô¹ 4 âÇÅ·ì à¢éÒÁÒ·Õè¨Ø´ 

ÍÔ¹¾Ø·äÁèÇèÒ·Ò§«éÒÂËÃ×Í¢ÇÒ ¨Ð·ÓãËé TR1 ·Ó§Ò¹ «çÍµä¿·Õè¢Ò C ¢Í§ 

TR1 Å§¡ÃÒÇ¹ì ·ÓãËé·Õè¢Ò B ¢Í§ TR2 äÁèÁÕä¿ TR2, TR3 ¨Ö§äÁèÊÒÁÒÃ¶ 

·Ó§Ò¹ä´é ÃÕàÅÂì¡ç¨ÐµÑ´ÅÓâ¾§ÍÍ¡¨Ò¡à¤Ã×èÍ§¢ÂÒÂàÊÕÂ§·Ñ¹·Õ ¾ÃéÍÁæ¡Ñº 

LED ¡ç¨Ð´Ñº

¡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¤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¡ÒÃãÊè 

ÍØ»¡Ã³ì¹Ñé¹ä´éáÊ´§äÇéã¹ÃÙ»·Õè 3 áÅéÇ ã¹¡ÒÃºÑ´¡ÃÕãËéãªéËÑÇáÃé§¢¹Ò´ 

äÁèà¡Ô¹ 40 ÇÑµµì áÅÐãªéµÐ¡ÑèÇºÑ´¡ÃÕ·ÕèÁÕÍÑµÃÒÊèÇ¹¢Í§´ÕºØ¡áÅÐµÐ¡ÑèÇÍÂÙè 

ÃÐËÇèÒ§ 60/40 ÃÇÁ·Ñé§¨ÐµéÍ§ÁÕ¹ÓéÂÒ»ÃÐÊÒ¹ÍÂÙèÀÒÂã¹µÐ¡ÑèÇ´éÇÂ ËÅÑ§ 

¨Ò¡·Õèä´éãÊèÍØ»¡Ã³ìáÅÐºÑ´¡ÃÕàÃÕÂºÃéÍÂáÅéÇ ãËé·Ó¡ÒÃµÃÇ¨ÊÍº¤ÇÒÁ¶Ù¡ 

µéÍ§ÍÕ¡¤ÃÑé§Ë¹Öè§ à¾×èÍãËéà¡Ô´¤ÇÒÁÁÑè¹ã¨á¡èµÑÇàÃÒàÍ§ áµè¶éÒà¡Ô´ãÊèÍØ»¡Ã³ì 

¼Ô´µÓáË¹è§ ¤ÇÃãªé·Õè´Ù´µÐ¡ÑèÇËÃ×ÍÅÇ´«ÑºµÐ¡ÑèÇ à¾×èÍ»éÍ§¡Ñ¹¤ÇÒÁàÊÕÂ 

ËÒÂ·ÕèÍÒ¨¨Ðà¡Ô´¡ÑºÅÒÂÇ§¨Ã¾ÔÁ¾ìä´é 

¡ÒÃ·´ÊÍº

¨Ø´ IN, OUT ÂÑ§äÁèµéÍ§µèÍ ¨èÒÂä¿ 12 âÇÅ·ì à¢éÒÇ§¨Ã µÍ¹áÃ¡ LED 

¨ÐÂÑ§äÁèµÔ´ ÊÑ¡»ÃÐÁÒ³ 1-5 ÇÔ¹Ò·Õ µÒÁ·ÕèàÃÒ»ÃÑºà¡×Í¡ÁéÒàÍÒäÇé LED ¨Ð 

µÔ´¾ÃéÍÁæ ¡ÑºÃÕàÅÂì·Ó§Ò¹ µèÍ¨Ø´ +12V ÁÒ·Õè L µÍ¹¹Õé LED ¨Ð´Ñº 

¾ÃéÍÁæ ¡ÑºÃÕàÅÂìËÂØ´·Ó§Ò¹ àÍÒ¨Ø´ +12V ÍÍ¡¨Ò¡¨Ø´ L ÃÍãËé LED µÔ´ 

ÍÕ¡ µèÍ +12V ÁÒ·Õè R LED ¨Ð´Ñº¾ÃéÍÁæ ¡ÑºÃÕàÅÂìËÂØ´·Ó§Ò¹ ãËéàÍÒ¨Ø´ 

+12V ÍÍ¡¨Ò¡¨Ø´ R ¶éÒà»ç¹ä»µÒÁ¹Õé áÊ´§ÇèÒ Ç§¨Ã¾ÃéÍÁ¹Óä»ãªé§Ò¹ 

áÅéÇ 

This unit is designed to prdect loud speakers attached to a stereo 

OCL (Output Capacitor LessX amplifier. if an OCL amplifier has no 

in-built protection circuit, a short circuit in its output transistors will 

allow an uncontrolledand eurrnt through the attached loubspeaker 

causing it to burn out. The two channel FK650 is designed to detect 

such a condition and disconnect the speaker before damage can occur.

Technical data

- Supply voltage : 12VDC

- Electric current consumption : 60mA. (max)

- IC board dimension : 3.24 in x 1.84 in 

How does it work

TR2 and TR3 are not working when first giving power supply 

because the base of TR2 has no voltage. C2 will be changed through 

VR1 and R4. When C2 changing for 1.4 volt for 1-5 seconds, TR2 and 

TR3 are working by adjusting VR1. When firstly switching on the 

amplifier, there is a sound from speaker. C2 will delay time as 

mentionned above by having relay as connector. Whenever TR2 and 

TR3 are working, relay is working too and LED displays. Whenever 

over 4 volts direct voltage at input either left or right, TR1 will 

immediately work while the collector of TR1 is shorted to ground. It is 

making the base of TR2 has no voltage so TR1 and  TR2 are not 

working, relay then will cut off speaker from amplifier and LED will 

not display.

PCB 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

Giving 12 volts power supply to the circuit. Connecting position 

pole at +12V, negative at G. 1-5 seconds later, LED displays and relay 

works according to variable resistor adjustment. Connecting +12V to 

L, LED will stop display as well as relay stop working. Taking +12V at 

L off, wait for LED to display, when LED displays. Connecting +12V 

to R, LED will stop display and relay stop working, take +12V at R 

off.
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Figure 2. Circuit Assembling

Ç§¨Ã»ˆÍ§¡Ñ¹ÅÓâ¾§ ÊàµÍÃÔâÍ

SPEAKER PROTECTION (STEREO)

CODE 650 LEVEL 2

Figure 1. The Speaker Protection (Stereo) Circuit
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