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CODE 437

This is a short-range detector that detects an objust in its range by oicking 
a reflected infrared signal generated by the on-board IR transmitter. An 
adjustable 0-10 second timer adds functionality by maintaining a contact for 
external controls. The same circuit may be used with photo interrupters and 
mark-sense reflective detectors in materials handling applications.

Technical data
- Power supply : 12VDC.     - Electric current consumption : 100mA. (max.)
- Detecting distance : 5-30 cm. (approx.)
- Time working delay : 0-10 sec.        - Loading : max. 5A./220VAC.
- IC board dimension : 3.84 in x 2.01 in. 
How does it work
The circuit consists of a receiver and a transmitter. A frequency generator 

(TR1 and TR2) in the transmitter generates frequency of 6 kHz. C1, C2, R2 and 
R3 act as a frequency controller. The said frequency while goes through TR3 
and VR1 can be amplified and adjusted before reaching LED.

When the receiver, through the photo-transistor, gets the frequency from 
LED infrared, the generated frequency will be amplified by IC2/3 and IC2/4. 
The amplified frequency then will be sent into IC2/2 that have been connected 
as a comparative circuit. If the signal level at pin 13 is bigger than at pin 12, 
IC2/2 will stop sending out voltage through pin 14. VR2 will adjust the 
comparative level that can also adjust the object detecting distance. When IC2/2 
stop sending out voltage, TR4 will work. Voltage from the emitter of TR4 will 
be sent to the collector of TR4 to light up LED2. Moreover, part of voltage will 
flow through D1 into C9 and pin 3 of IC2/1. This part of the circuit will act as a 
working time delay by having VR3 to adjust the working time delay. If the 
voltage level at pin 3 is bigger than at pin 2 of IC2/1, IC2/1 will send out the 
voltage to TR5, TR6 and TR7 which have been connected as a flip flop circuit. 
When jumping J1 to position A, transistors TR6 and TR7 will only work when 
the object is detected. But when jumping J1 to position B, they will work when 
object is detected and LED is on and LED will be off when redetecting. 
Whenever TR1 and TR2 work, relay will also work accordingly.

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
Before supplying voltage, jump J1 to position A and point the two sensors 

to the open space. Then try to adjust VR1 and VR2 to the mid position and VR3 
to extemely left. Supply voltage to the circuit and bring hand to the front of 
both sensors with a clearance of 5 centimeters, relay will work. But when hand 
has been taken out, relay will immediately stop working.

After that, jump J1 to position B and bringing hand to the front of both 
sensors and taking it out, relay will permanently work. But when redo the same, 
relay will stop working.

Application
It is recommended to have a black pipe covered the photo-transistor for 

preventing any disturbance caused by external light to the photo-transistor.
- VR1, used for controlling LED infrared transmission.
- VR2, used for adjust the object detecting distance.
- VR3, used for adjust the circuit working time delay.

Ç§¨ÃÊÇÔµ«ìä¿äÃéÊÑÁ¼ÑÊªØ´¹Õé à»ç¹Ç§¨ÃµÃÇ¨¨ÑºÍÕ¡ª¹Ô´Ë¹Öè§ «Öè§¡ÒÃ·Ó§Ò¹¨ÐÍÒÈÑÂ 
¡ÒÃÊÐ·éÍ¹¢Í§áÊ§ÍÔ¹¿ÒàÃ´·Õèä»¡ÃÐ·ºÇÑµ¶Ø áÅéÇÊÐ·éÍ¹¡ÅÑºÁÒÂÑ§µÑÇÃÑº â´Â¡ÒÃ 
·Ó§Ò¹ã¹ÅÑ¡É³Ð¹Õé ¨Ð¹ÔÂÁ¹Óä»ãªéã¹§Ò¹à¡ÕèÂÇ¡Ñº¡ÒÃµÃÇ¨¹ÑºáÅÐà»ç¹µÑÇµÃÇ¨¨ÑºÇÑµ¶Ø 
àÁ×èÍà¢éÒÁÒã¡Åé

¢éÍÁÙÅ·Ò§´éÒ¹à·¤¹Ô¤
-  áËÅ‡§¨‡ÒÂä¿ 12 âÇÅ·ì´Õ«Õ                    -  ¡Ô¹¡ÃÐáÊÊÙ§ÊØ´ 100 ÁÔÅÅÔáÍÁ»ì 
-  ÃÐÂÐµÃÇ¨¨Ñº»ÃÐÁÒ³ 5- 30 à«¹µÔàÁµÃ
-  ÊÒÁÒÃ¶»ÃÑº¡ÒÃË¹èÇ§àÇÅÒ¡ÒÃ·Ó§Ò¹ä´éµÑé§áµè 0- 10 ÇÔ¹Ò·Õ
-  ÊÒÁÒÃ¶µèÍâËÅ´ä´éÊÙ§ÊØ´»ÃÐÁÒ³ 5 áÍÁ»ì 220 âÇÅ·ìàÍ«Õ
-  ¢¹Ò´á¼è¹Ç§¨Ã¾ÔÁ¾ì : 3.84 x 2.01 ¹ÔéÇ
¡ÒÃ·Ó§Ò¹¢Í§Ç§¨Ã
µÑÇÇ§¨Ã¨ÐÁÕÍÂÙ‡ 2 Ê‡Ç¹´éÇÂ¡Ñ¹ ¤×Í µÑÇÃÑºáÅÐµÑÇÊè§ ¡ÒÃ·Ó§Ò¹¢Í§µÑÇÊè§¨ÐàÃÔèÁ¨Ò¡ 

ªØ´¡Óà¹Ô´¤ÇÒÁ¶Õè (TR1 áÅÐ TR2) ¨Ð·Ó¡ÒÃ¼ÅÔµ¤ÇÒÁ¶Õè¢Öé¹ÁÒ»ÃÐÁÒ³ 6 KHz â´ÂÁÕ C1, 
C2, R2 áÅÐ R3 à»ç¹µÑÇ¡ÓË¹´¤ÇÒÁ¶Õè·Õè¼ÅÔµ¢Öé¹ÁÒ ¤ÇÒÁ¶Õè·Õèä´é¹Õé¨Ð¶Ù¡Êè§ä»à¢éÒ TR3 à¾×èÍ 
¢ÂÒÂ¤ÇÒÁ¶ÕèãËéáÃ§¢Öé¹¡èÍ¹Êè§ÍÍ¡ä»·Ò§ LED ÍÔ¹¿ÒàÃ´µèÍä» â´ÂÁÕ VR1 à»ç¹µÑÇ»ÃÑº 
¤ÇÒÁáÃ§¢Í§áÊ§ÍÔ¹¿ÒàÃ´·ÕèÊè§ÍÍ¡ÁÒ

·ÕèªØ´µÑÇÃÑº àÁ×èÍâ¿âµé·ÃÒ¹«ÔÊàµÍÃìä´éÃÑº¤ÇÒÁ¶Õè¨Ò¡ LED ÍÔ¹¿ÒàÃ´ ¤ÇÒÁ¶Õè¹Õé¨Ð¶Ù¡ 
¹Óä»¢ÂÒÂâ´Â IC2/3 áÅÐ IC2/4 ãËéáÃ§ÁÒ¡ÂÔè§¢Öé¹ ÊÑ- - Ò³·Õè¶Ù¡¢ÂÒÂáÅéÇ ¨Ð¶Ù¡¹Óä» 
à¢éÒ IC2/2 «Öè§µèÍã¹ÅÑ¡É³Ð¢Í§Ç§¨Ãà»ÃÕÂºà·ÕÂº ¶éÒÃÐ´ÑºÊÑ- - Ò³·Õè¢Ò 13 ÁÕ ÁÒ¡¡ÇèÒ¢Ò 
12 µÑÇ IC 2/2 ¡ç¨Ð·Ó¡ÒÃËÂØ´Êè§áÃ§´Ñ¹ÍÍ¡ÁÒ·Ò§¢Ò 14 ÊÓËÃÑº VR2 ¨Ð·ÓË¹éÒ·Õèà»ç¹ 
µÑÇ»ÃÑºÃÐ´Ñº¡ÒÃà»ÃÕÂºà·ÕÂº «ÖèÕ§ÊÒÁÒÃ¶»ÃÑºÃÐÂÐ¡ÒÃµÃÇ¨ Ñ̈ºÇÑµ¶Ø àÁ×èÍ IC2/2 ËÂØ´Êè§ 
áÃ§´Ñ¹ÍÍ¡ÁÒ TR4 ¡ç¨Ð·Ó§Ò¹ àÁ×èÍ TR4 ·Ó§Ò¹ áÃ§´Ñ¹¨Ò¡¢Ò E ¡ç¨Ð¶Ù¡Êè§ÍÍ¡ä»·Õè¢Ò 
C ¢Í§ TR4 ·ÓãËé LED2 µÔ´ ¹Í¡¨Ò¡¹Ñé¹áÃ§´Ñ¹ÊèÇ¹Ë¹Öè§ÂÑ§äËÅ¼èÒ¹ D1 ä»à¢éÒ C9 áÅÐ 
¢Ò 3 ¢Í§ IC2/1 «Öè§Ç§¨ÃÊèÇ¹¹Õé ¨Ð·ÓË¹éÒ·Õèà»ç¹Ç§¨ÃË¹èÇ§àÇÅÒ¡ÒÃ·Ó§Ò¹ â´ÂÁÕ VR3 
à»ç¹µÑÇ»ÃÑº¡ÒÃË¹èÇ§àÇÅÒ¡ÒÃ·Ó§Ò¹ ¶éÒÃÐ´ÑºáÃ§´Ñ¹·Õè¢Ò 3 ÁÕÁÒ¡¡ÇèÒ¢Ò 2 ¢Í§ IC2/1 
µÑÇ IC2/1 ¡ç¨ÐÊè§áÃ§´Ñ¹ÍÍ¡ÁÒ áÅéÇÊè§áÃ§´Ñ¹ÍÍ¡ä» à¢éÒÂÑ§ TR5, TR6 áÅÐ TR7 «Öè§µèÍ 
à»ç¹ÅÑ¡É³Ð¢Í§Ç§¨Ã¿ÅÔ»¿ÅÍ» ¶éÒÁÕ¡ÒÃ¨ÑêÁ J1 ÁÒ ÂÑ§µÓáË¹è§ A ·ÃÒ¹«ÔÊàµÍÃì TR6 
áÅÐ TR7 ¨Ð·Ó§Ò¹àÁ×èÍµÃÇ¨¨ÑºÇÑµ¶Øä´éà·èÒ¹Ñé¹ áµè¶éÒÁÕ¡ÒÃ¨ÑêÁ J1 ÁÒÂÑ§µÓáË¹è§ B ¨Ð 
·Ó§Ò¹ àÁ×èÍµÃÇ¨¨ÑºÇÑµ¶Øä´é ¡ç¨ÐµÔ´áÅÐàÁ×èÍµÃÇ¨¨ÑºÇÑµ¶ØÍÕ¡¤ÃÑé§¡ç¨Ð´Ñº àÁ×èÍ TR1 áÅÐ 
TR2 ·Ó§Ò¹ ¡ç¨ÐÊè§¼ÅãËéÃÕàÅÂì·Ó§Ò¹µÒÁä»´éÇÂ

¡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 à¾×èÍ¤ÇÒÁÊÇÂ§ÒÁáÅÐ¡ÒÃ»ÃÐ¡Íº·Õè§èÒÂ â´ÂãËéàÃÔèÁ¨Ò¡ä´âÍ´ 
µÒÁ´éÇÂµÑÇµéÒ¹·Ò¹áÅÐäÅè¤ÇÒÁÊÙ§ä»àÃ×èÍÂæ ÊÓËÃÑºÍØ»¡Ã³ì·ÕèÁÕ¢ÑéÇµèÒ§æ àªè¹ ä´âÍ´, 
¤Ò»Ò«ÔÊàµÍÃìáººÍÔàÅç¡·ÃÍäÅµìáÅÐ·ÃÒ¹«ÔÊàµÍÃì à»ç¹µé¹ ¤ÇÃãªé¤ÇÒÁÃÐÁÑ´ÃÐÇÑ§ã¹ 
¡ÒÃ»ÃÐ¡ÍºÇ§¨Ã ¡èÍ¹¡ÒÃãÊèÍØ»¡Ã³ìàËÅèÒ¹Õé¨ÐµéÍ§ãËé¢ÑéÇ·Õèá¼è¹Ç§¨Ã¾ÔÁ¾ì¡ÑºµÑÇ ÍØ»¡Ã³ì 
ãËéµÃ§¡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 ã¹¡ÒÃºÑ´¡ÃÕ ãËéãªéËÑÇáÃé§¢¹Ò´äÁèà¡Ô¹ 
40 ÇÑµµì áÅÐãªéµÐ¡ÑèÇºÑ´¡ÃÕ·ÕèÁÕÍÑµÃÒÊèÇ¹¢Í§ ṌºØ¡áÅÐµÐ¡ÑèÇÍÂÙèÃÐËÇèÒ§ 60/40 ÃÇÁ·Ñé§¨Ð 
µéÍ§ÁÕ¹ÓéÂÒ»ÃÐÊÒ¹ÍÂÙèÀÒÂã¹µÐ¡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¡ÑèÇËÃ×ÍÅÇ´«ÑºµÐ¡ÑèÇ à¾×èÍ»éÍ§¡Ñ¹¤ÇÒÁàÊÕÂËÒÂ·ÕèÍÒ¨¨Ðà¡Ô´¡ÑºÅÒÂÇ§¨Ã¾ÔÁ¾ìä´é

¡ÒÃ·´ÊÍº
¡‡Í¹·Ó¡ÒÃ¨‡ÒÂä¿ãËé¨ÑêÁ J1 ÁÒÂÑ§µÓáË¹è§ A áÅéÇËÑ¹µÑÇà«ç¹à«ÍÃì·Ñé§ÊÍ§µÑÇ ä»ÂÑ§ 

¾×é¹·ÕèâÅè§ ¨Ò¡¹Ñé¹ãËé»ÃÑº VR1 áÅÐ VR2 äÇé·ÕèµÓáË¹è§¡Öè§¡ÅÒ§ ÊèÇ¹ VR3 ãËé»ÃÑºäÇé·Ò§ 
«éÒÂÁ×ÍÊØ´ ·Ó¡ÒÃ è̈ÒÂä¿à¢éÒÇ§¨Ã ãËé¹ÓÁ×ÍÁÒºÑ§´éÒ¹Ë¹éÒ¢Í§à«ç¹à«ÍÃì·Ñé§ÊÍ§µÑÇ â´ÂãËé 
ËèÒ§»ÃÐÁÒ³ 5 à«¹µÔàÁµÃ ¨ÐÊÑ§à¡µàËç¹ÇèÒ ÃÕàÅÂì¨Ð·Ó§Ò¹ áµèàÁ×èÍàÃÒàÍÒÁ×ÍÍÍ¡ä» ÃÕàÅÂì 
¡ç¨ÐËÂØ´·Ó§Ò¹·Ñ¹·Õ

¨Ò¡¹Ñé¹ãËéÂéÒÂ¨ÑêÁ J1 ÁÒ·ÕèµÓáË¹è§ B ·´ÅÍ§àÍÒÁ×ÍºÑ§à«ç¹à«ÍÃì áÅéÇàÍÒÁ×ÍÍÍ¡ ÃÕàÅÂì 
¨Ð·Ó§Ò¹¤éÒ§ áµèàÁ×èÍàÍÒÁ×ÍÁÒºÑ§ÍÕ¡¤ÃÑé§áÅÐàÍÒÍÍ¡ ÃÕàÅÂì¡ç¨ÐËÂØ´·Ó§Ò¹

¡ÒÃ¹Óä»ãªé§Ò¹
àÁ×èÍ¹Óä»ãªˆ§Ò¹¨ÃÔ§ ÍÒ¨¨Ðà¡Ô´»Ñ- ËÒáÊ§¨Ò¡ÀÒÂ¹Í¡ÍÒ¨¨Ðà¢éÒÁÒ¡Ç¹µÑÇâ¿âµé 

·ÃÒ¹«ÔÊàµÍÃì «Öè§ÍÒ¨¨Ð·ÓãËéÇ§¨Ã·Ó§Ò¹àÍ§ä´é ´Ñ§¹Ñé¹¤ÇÃËÒ·èÍÊÕ´ÓÁÒ¤ÃÍºµÑÇâ¿âµé 
·ÃÒ¹«ÔÊàµÍÃìàÍÒäÇé 

-  VR1 ãªéÊÓËÃÑº»ÃÑº¤ÇÒÁáÃ§ã¹¡ÒÃÊè§¢Í§ LED ÍÔ¹¿ÒàÃ´
-  VR2 ãªéÊÓËÃÑº»ÃÑºÃÐÂÐËèÒ§ã¹¡ÒÃµÃÇ¨¨ÑºÇÑµ¶Ø
-  VR3 ãªéÊÓËÃÑº»ÃÑº¡ÒÃË¹èÇ§àÇÅÒ¡ÒÃ·Ó§Ò¹¢Í§Ç§¨Ã

NO.1

Figure 2. Circuit Assembling

Figure 1.

The Proximity Sensor Switch Circuit

NOTE: FUTURE BOX FB04 is suitable for this kit.
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Figure 3. Installing the components

¡ÒÃà«çµµÑÇ¨ÑêÁà»ÍÃì J1 : àÅ×Í¡¡ÒÃ·Ó§Ò¹
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