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Control heaters and coolers to within +/-2°C 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 0°C to 100°C.

- The temperature range can be adjusted by potentiometer.

- IC board dimension : 3.68 in x 1.99 in.

SENSOR is a temperature sensor. It can generate voltages which vary
according to the value of the temperature. (every 10C=0.01V, @ 25°C=2.98V).
and with the help of FK934 it can control the temperature within +/- 2°C. 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 1C1/3 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 2°C automatically
from your setting, such as: If you set the temperature at 100C, when the
temperature decrease to 8°C 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 2°C automatic from your setting, such as: If you
set the temperature to 300C, when the temperature decrease to 32°C at the
circuit will stop working.

VR1 is used for fine tune the temperature setting ( = 15°C from setting by
VR2) and VR2 is used for large amount temperature setting (OOC to 100°C).

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

(mect 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)

stemp = the temperature at your wanted (unit : °0)

EX: If you want to set the temperature at 50°C

Solution TP voltage = 2.73+(50/100) = 3.23V at 50°C

Adjust VR2 until the voltage at "TP" point is 3.23 volts so VR1 can be
adjusted the temperature = 15°C 35°C to 65°C) 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 = 15°C form your wanted.
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Figure 3. Installing the Components
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