
Ç§¨ÃµÑ´-µèÍÍØ³ËÀÙÁÔªØ´¹Õé à»ç¹Ç§¨Ã·Õè·ÓË¹éÒ·ÕèµÑ´¡ÒÃ·Ó§Ò¹¢Í§Ç§¨Ã àÁ×èÍ¶Ö§ 

ÍØ³ËÀÙÁÔ·ÕèµÑé§äÇéáÅÐµèÍ¡ÒÃ·Ó§Ò¹àÁ×èÍÍØ³ËÀÙÁÔ¡ÅÑºÁÒà»ç¹»¡µÔºÇ¡ 2 Í§ÈÒ

¢éÍÁÙÅ·Ò§ é́Ò¹à·¤¹Ô¤

- ãªéáËÅè§¨èÒÂä¿¢¹Ò´ 12 âÇÅ·ì´Õ«Õ

- ¡Ô¹¡ÃÐáÊÊÙ§ÊØ´»ÃÐÁÒ³ 50 ÁÔÅÅÔáÍÁ»ì

- ÊÒÁÒÃ¶µÃÇ¨¨ÑºÍØ³ËÀÙÁÔä´éµÑé§áµè 0-100
o

C

- ãªéà¡×Í¡ÁéÒ»ÃÑº¡ÒÃµÑé§ÍØ³ËÀÙÁÔ

- ¢¹Ò´á¼è¹Ç§¨Ã¾ÔÁ¾ì : 3.68 x 1.99 ¹ÔéÇ 

¡ÒÃ·Ó§Ò¹¢Í§Ç§¨Ã

àÃÔèÁ¨Ò¡ SENSOR ¨Ð·ÓË¹éÒ·Õèà»ç¹µÑÇµÃÇ¨¨ÑºÍØ³ËÀÙÁÔ àÁ×èÍÁÕ¡ÒÃà»ÅÕèÂ¹á»Å§ 

·Ò§ÍØ³ËÀÙÁÔ¨ÐÁÕ¼ÅãËéáÃ§´Ñ¹·Õè¶Ù¡äÍ«ÕµÑÇ¹ÕéÃÑ¡ÉÒÍÂÙèà»ÅÕèÂ¹á»Å§µÒÁä»´éÇÂ «Öè§·Õè 

ÍØ³ËÀÙÁÔ 1
o

C ¨Ð·ÓãËéáÃ§´Ñ¹à»ÅÕèÂ¹á»Å§ä» 0.01 âÇÅ·ì (·Õè 25
o

C = 2.98 âÇÅ·ì) áÃ§´Ñ¹ 

·Õèä´é¨Ò¡ SENSOR ¹Õé¨Ð¶Ù¡Êè§ä»à¢éÒ¢Ò 9 ¢Í§ IC1/3 à¾×èÍ¹Óä»·Ó¡ÒÃà»ÃÕÂºà·ÕÂº¡Ñº 

áÃ§´Ñ¹·Õè¢Ò 10 ¢Í§ IC1/3 ¶éÒáÃ§´Ñ¹·Õè¢Ò 9 ÁÒ¡¡ÇèÒ·Õè¢Ò 10 ¨Ð·ÓãËé·Õè¢Ò 8 ¢Í§ IC1/3 

äÁèÊè§áÃ§´Ñ¹ÍÍ¡ÁÒ áµè¶éÒ·Õè¢Ò 9 ¹éÍÂ¡ÇèÒ·Õè¢Ò 10 ¨Ð·ÓãËé·Õè¢Ò 8 ÁÕ¡ÒÃÊè§áÃ§´Ñ¹ÍÍ¡ÁÒ 

¨Ò¡¹Ñé¹áÃ§ Ñ́¹·Õèä´é¨Ð¶Ù¡Êè§ä»à¢éÒÊÇÔµ«ì SW1/2 COOL áÅÐ¢Ò 6 ¢Í§ IC1/2

â´Â¶éÒàÃÒ·Ó¡ÒÃ»ÃÑºÊÇÔµ«ì SW1/2 äÇé·Õè COOL áÃ§´Ñ¹·ÕèÍÍ¡ÁÒ¨Ò¡¢Ò 8 ¢Í§ 

IC1/3 ¨Ð¶Ù¡Êè§ä»à¢éÒ¢Ò 2 ¢Í§ IC1/1 à¾×èÍ·Ó¡ÒÃä´ÃÇìãËé TR1 ·Ó§Ò¹¾ÃéÍÁ¡Ñº RELAY 

12V ·Ó§Ò¹µÒÁä» é́ÇÂ ¹Í¡¨Ò¡¹Ñé¹áÃ§´Ñ¹·Õè¢Ò ¨Ðä»à¢éÒ¢Ò 12 ¢Í§ IC1/4 ´éÇÂ «Öè§·Ó 

Ë¹éÒ·Õèà»ç¹µÑÇ»ÃÑºÅ´¤èÒÍØ³ËÀÙÁÔ·ÕèµÑé§àÍÒäÇé 2
o

C â´ÂÍÑµâ¹ÁÑµÔ à¾×èÍ»éÍ§¡Ñ¹¡ÒÃµÑ´µèÍ 

¢Í§Ç§¨ÃµÅÍ´àÇÅÒ àªè¹ ¶éÒàÃÒµÑé§ÍØ³ËÀÙÁÔäÇé ·Õè 10
o

C ãËéÇ§¨Ã·Ó§Ò¹ àÁ×èÍÍØ³ËÀÙÁÔÅ§µèÓ 

¨¹¶Ö§ 8
o

C Ç§¨Ã¡ç¨ÐËÂØ´·Ó§Ò¹ à»ç¹µé¹

¶éÒàÃÒ·Ó¡ÒÃ»ÃÑº SW1/1 áÅÐ SW1/2 ä»·Õè HOT áÃ§´Ñ¹·ÕèÍÍ¡ÁÒ·Ò§¢Ò 8 ¢Í§ 

IC1/3 ¨Ð¶Ù¡¡ÅÑºà¿Êâ´Â IC1/2 ¡èÍ¹Êè§ä»à¢éÒ¢Ò 2 ¢Í§ IC1/1 áÅÐ¢Ò 12 ¢Í§ IC1/4 «Öè§ 

¡ÒÃ·Ó§Ò¹ Ñ́§¡ÅèÒÇ¨Ð·Ó§Ò¹ÊÅÑº¡Ñ¹¡ÑºáººáÃ¡ â´Â IC1/4 ¨Ð·ÓË¹éÒ·Õèà»ç¹µÑÇ»ÃÑºà¾ÔèÁ 

¤èÒÍØ³ËÀÙÁÔ·ÕèµÑé§àÍÒäÇé 2
o
C â´ÂÍÑµâ¹ÁÑµÔ àªè¹ ¶éÒàÃÒµÑé§ÍØ³ËÀÙÁÔäÇé·Õè 30

o
C ãËéÇ§¨Ã·Ó§Ò¹ 

àÁ×èÍÍØ³ËÀÙÁÔà¾ÔèÁ¢Öé¹¨¹¶Ö§ 32
o

C Ç§¨Ã¡ç¨ÐËÂØ´·Ó§Ò¹ à»ç¹µé¹ ÊèÇ¹ VR1 ÁÕäÇé 

ÊÓËÃÑº»ÃÑºÍØ³ËÀÙÁÔáººÅÐàÍÕÂ´áÅÐ VR2 ÁÕäÇéÊÓËÃÑº»ÃÑºÍØ³ËÀÙÁÔáººËÂÒº

¡ÒÃ»ÃÐ¡ÍºÇ§¨Ã

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

Ç§¨Ã ¤ÇÃ¨ÐàÃÔèÁ¨Ò¡ÍØ»¡Ã³ì·ÕèÁ¤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 ÊÓËÃÑº 

ÍØ»¡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»¡Ã³àËÅèÒ¹Õé¨ÐµéÍ§ 

ãËé¢ÑéÇ·Õè á¼è¹Ç§¨Ã¾ÔÁ¾ì¡ÑºµÑÇÍØ»¡Ã³ìãËéµÃ§¡Ñ¹ à¾ÃÒÐ¶éÒËÒ¡ãÊè¡ÅÑº¢ÑéÇáÅéÇ ÍÒ¨¨Ð·ÓãËé 

ÍØ»¡Ã³ìËÃ×ÍÇ§¨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»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»¡Ã³ì¼Ô´µÓáË¹è§ ¤ÇÃãªé·Õè´Ù´ 

µÐ¡ÑèÇËÃ×ÍÅÇ´«ÑºµÐ¡ÑèÇ à¾×èÍ»éÍ§¡Ñ¹¤ÇÒÁàÊÕÂËÒÂ·ÕèÍÒ¨¨Ðà¡Ô´¡ÑºÅÒÂÇ§¨Ã¾ÔÁ¾ìä´é 

¡ÒÃµèÍÊÒÂªÕÅ´ìÃÐËÇèÒ§ LM335Z ¡Ñºá¼è¹Ç§¨Ã¾ÔÁ¾ì äÁè¤ÇÃãªéÊÒÂÂÒÇ à¡Ô¹ 1 ¿Øµ 

áÅÐ¤ÇÃãÊè·èÍË´·ÕèµÑÇ LM335Z ´éÇÂ

¡ÒÃ»ÃÑºáµè§

ãªé´Ô¨ÔµÍÅÁÔàµÍÃì ÇÑ´·Õè¨Ǿ  TP àÅ×èÍ¹ÊÇÔµ«ìä»·Ò§ HOT, »ÃÑº VR1 (ÇÍÅÅèØÁ) ÍÂÙèã¹ 

µÓáË¹è§¡Öè§¡ÅÒ§ »ÃÑº VR2 ¨¹ä´éáÃ§´Ñ¹ ·Õè¨Ø´ TP à·èÒ¡ÑºÍØ³ËÀÙÁÔ·Õè¤Ó¹Ç³ä´é

áÃ§´Ñ¹·Õè¨Ø´ TP = 2.73 + (ÍØ³ËÀÙÁÔ·ÕèµéÍ§¡ÒÃ / 100)

µÑÇÍÂèÒ§ µéÍ§¡ÒÃµÑ´·ÕèÍØ³ËÀÙÁÔ 50
o

C 

à¾ÃÒÐ©Ð¹Ñé¹ áÃ§ Ñ́¹·Õè¨Ø´ TP = 2.73 + (50 / 100) = 3.23 âÇÅ·ì

ãËé»ÃÑºáÃ§´Ñ¹ VR2 ¨¹ Ố¨ÔµÍÅÁÔàµÍÃìÍèÒ¹¤èÒä´é 3.23 âÇÅ·ì

´Ñ§¹Ñé¹ VR1 ÊÒÁÒÃ¶»ÃÑº 15
o

C ä´éµÑé§áµè 50-15 = 35
o

C áÅÐÊÙ§ÊØ´ 50+15 = 65
o

C

¡ÒÃ¹Óä»ãªé§Ò¹

- HOT ãªéÊÓËÃÑºà¤Ã×èÍ§·ÕèµéÍ§¡ÒÃµÑ´ÍØ³ËÀÙÁÔàÁ×èÍÃéÍ¹

- COOL ãªéÊÓËÃÑºà¤Ã×èÍ§·ÕèµéÍ§¡ÒÃµÑ´ÍØ³ËÀÙÁÔàÁ×èÍàÂç¹

- VR2 »ÃÑºÍØ³ËÀÙÁÔ·ÕèµéÍ§¡ÒÃ

- VR1 »ÃÑºÍØ³ËÀÙÁÔÅÐàÍÕÂ´ ±15
o

C

Control heaters and coolers to within +/-2oC of the setting using the 
FK934. This easily built controller utilizes the constant current IC LM335Z, for 
consistency and accuracy.

Technical data
- Power supply : 12VDC.       - Electric current consumption : 50mA max.
- Can be set to detect the temperature from 0oC to 100oC.
- The temperature range can be adjusted by potentiometer.
- IC board dimension : 3.68 in x 1.99 in. 
How does it work
SENSOR is a temperature sensor. It can generate voltages which vary 

according to the value of the temperature. (every 1oC=0.01V, @ 25oC=2.98V). 
and with the help of FK934 it can control the temperature within +/- 2oC. This 
voltage of SENSOR is fed to pin 9 of IC1/3 (a comparing DC voltage). If the 
voltage at pin 9 more than pin 10, causing the output of IC1/3 at pin 8 become 
zero. But if the voltage at pin 9 less than pin 10, causing the output of IC1/3 at 
pin 8 has the voltage. This voltage is fed to SW1/2 COOL and pin 6 of IC1/2.

When you slide SW1 to "COOL" point, the voltage at pin 8 of IC1/3 is fed 
to pin 2 of IC1/1 for drive TR1, causing the relay to work and this voltage is fed 
to pin 12 of IC1/4. IC1/4 will decrease the temperature to 2oC automatically 
from your setting, such as: If you set the temperature at 10oC, when the 
temperature decrease to 8oC and the circuit will stop working.

But when you slide SW1 to "HOT" point, the voltage at pin 8 of IC1/3 is 
fed to pin 6 of IC1/2 (a inverting DC voltage). This voltage is fed to IC1/1 and 
IC1/2. The operation of circuit is opposite to the "COOL" function. IC1/4 will 
increase the temperature to 2oC automatic from your setting, such as: If you 
set the temperature to 30oC, when the temperature decrease to 32oC at the 
circuit will stop working.

VR1 is used for fine tune the temperature setting (±15oC from setting by 
VR2) and VR2 is used for large amount temperature setting  (0oC to 100oC).

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.

Connection of the single-core lapped screen between IC LM335Z to PC-
board not more then 30 cm. and you must cheath the pin of IC LM335Z with 
the heat shrinkable tube.

Tuning
Connect the digital voltmeter at the "TP" point. Slide the switch SW1 to 

"HOT" position. Rotate VR1 to the middle and rotate VR2 until the voltage at 
"TP" point has the same your calculating of the value temperature below.

The equation for the "TP" voltage has had following format:
TP voltage = 2.73+(temp/100)
;temp = the temperature at your wanted (unit : oC)
EX: If you want to set the temperature at 50oC
Solution TP voltage = 2.73+(50/100) = 3.23V at 50oC
Adjust VR2 until the voltage at "TP" point is 3.23 volts so VR1 can be 

adjusted the temperature ±15oC (35oC to 65oC) form your setting.
Switch and trimmer
SW1 is used for select the HOT and the COOL function.
VR1 is used for adjust the temperature at your wanted.
VR2 is used for adjust the temperature ±15oC form your wanted.
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Figure 2. Circuit Assembling

LEVEL 3

THERMOSTAT 0oC TO 100oC

Ç§¨ÃµÑ´-µ‡ÍÍØ³ËÀÙÁÔ 0-100oC

CODE 934

Figure 1. The Thermostat 0oC to 100oC Circuit

NOTE:

 FUTURE BOX FB03 and FB04 are suitable for this kit.
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Figure 3. Installing the Components
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