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User's Manual: 

Temperature Sensor/Fan Controller Board 

 

 

 

Introduction: 

The PRESSON Temperature Sensor/Fan Controller Board is a compact, free-standing circuit module that 

features two sensing devices: a Vishay NTCLE203E3103SB0 10KΩ NTC thermistor and a Texas 

Instruments LM335Z/NOPB precision temperature sensor.  The board also contains two dual op amp ICs, 

providing students with valuable experience in sensor signal conditioning.   The board contains a 

MOSFET driver circuit, allowing students to control a 12.0VDC fan directly from the module.  The fan 

driver circuitry is controlled by an adjustable op amp Schmitt trigger that allows the students to experiment 

with a deadband (gap) controller, using either the NTC thermistor or the solid-state temperature sensor as 

the input transducer.  The board is designed specifically for student experimentation, with easily accessed 

test points and jumper locations. There are four detailed theory/lab lesson designed specifically for the 

Temperature Sensor/Fan Controller Board.  The PRESSON Circuit Modules Coursebook Temperature 

Sensing, Signal Conditioning, and Fan Control contains four theory/lab lessons that examine the 

operation of the Temperature Sensor/Fan Controller Board.  This coursebook, along with other pertinent 

documentation, becomes available as a free download from pressoncircuitmodules upon purchase of 

the Temperature Sensor/Fan Controller Board, in either preassembled or unassembled kit form. 

  

https://www.pressoncircuitmodules.com/
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Printed Circuit Board Specifications: 

The Temperature Sensor/Fan Controller Board circuitry is contained on a two-sided FR-4 epoxy glass 

printed circuit board with 1/2-ounce copper laminate.  The board dimensions are 3.2" x 2.0" (81.28mm x 

50.80).  The lower layer of the board contains a ground plane, with grounded 0.125" mounting holes in 

the four corners.  These holes allow for panel mounting of the PCB, with possible chassis grounding to a 

metal enclosure or base plate.  (See the PRESSON Circuit Modules website to view economically priced 

insulated and non-insulated standoff kits.)   Figure 1 contains a silk-screen view of the upper layer of the 

PCB, clearly indicating the location of each component. 

  

 

Figure 1 
 

 

Figure 2 identifies the Temperature Sensor/Fan Controller Board layers. The ground plane and traces on 

the lower layer of the circuit board are represented in green, while traces and pads on the upper layer of 

the board are shown in red.  The Silkscreen layer, on the upper side of the PCB, is shown in yellow. 
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Figure 2 

 

Table 1 identifies and defines several of the reference designators used for components contained on 

PRESSON Circuit Modules products. 

 

Table 1 

Common Component Designators 

Designation Description 

J  (J1, J2, J3...) Input/Output Connector 

TP  (Tp1, TP2, TP3...) Test Point 

JP  (JP1, JP2, JP3...) Jumper Position 

R  (R1, R2, R3...) Resistor 

C  (C1, C2, C3...) Capacitor 

L  (L1, L2, L3...) Inductor 

U  (U1, U2, U3...) Integrated Circuit (IC) 

Q  (Q1, Q2, Q3...) Transistor 

LED  (LED1, LED2...) Light Emitting Diode 

PTC  (PTC1, PTC2...) Resettable Fuse 

RT  (RT1, RT2, RT3)   Thermistor 

K  (K1, K2, K3...) PCB Relay 

SW  (SW1, SW2...) Switch 
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Temperature Sensor/Fan Controller Board DC Power Distribution: 
 

Figure 3 shows the +12.0VDC power bus distribution points for the Temperature Sensor/Fan Controller 

Board.  The Temperature Sensor/Fan Controller Board is designed to operate from an external +12.0VDC 

source.  The board can receive +12VDC at two possible connection points.  Connector J2, which is a DC 

power jack with a 2.0mm center pin, can receive +12.0VDC from an AC wall adapter with a 

2.1mm/5.5mm center-positive connector.  Euro block connector J5 allows the user to connect the circuit 

board directly to a benchtop power supply.  As shown in Figure 3, pin 1 of J2 and pin 1 of J5 have a 

common connection to the +12.0VDC bus.  (Refer to Figure 9 to see these components within the system 

schematic diagram.)  If an AC wall adapter is being connected at J2, then both J5 and J4 could be used 

for daisy chaining +12.0VDC to other circuit boards or devices. 

 

 

 
 

Figure 3 

 
 

Figure 4 illustrates the proper connection of J5 to a benchtop power supply. 
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Figure 4 
 

CAUTION:  Reversing the polarity of the power supply voltage could damage or destroy the circuit board. 

 

Referring back to Figure 3, note that the +12.0VDC bus branches to two PolySwitch resettable fuses, 

PTC1 and PTC2.  For these devices, PTC stands for positive temperature coefficient.  A device with a 

positive temperature coefficient becomes increasingly resistive in response to increasing temperature. 

The PolySwitch exhibits an abrupt increase in resistance when its series current exceeds a maximum 

allowable level.  PTC1 is a TE Connectivity product (part number RUEF160) with a holding current of 

1.6A.  Below this holding current level, the device resistance is a small fraction of an ohm.  However, if 

series current begins to exceed this maximum level, the device resistance abruptly increases.  This action 

inhibits current flow, thus protecting the circuitry in line with the PTC device.  As seen in Figure 2, PTC1 is 

connected between the +12.0VDC bus and pin 2 of J1.  With a 12.0VDC fan connected across J1, PTC1 

can protect both the fan and the current sinking power MOSFET Q2 from a possible overcurrent 

condition.  PTC2 is connected between the +12.0VDC bus and DC-to-DC power converter U4.  (Note 

that, in Figure 3, the +12.0VDC at the input to U4 is designated as +Vin.)  PTC2, which protects U4 from 

an overcurrent condition, is a TE Connectivity PolySwitch (part number RXEF017) with a holding current 

of 170mA.  LED2 is a Bivar LED circuit board indicator (part number H101CRD).  Providing there is no 

overcurrent condition at the input to U4, LED2 continuously illuminates, indicating +12.0VDC is present at 

the +Vin location.  It is important to note that when either PolySwitch has tripped, power must be removed 

from the board and the overcurrent condition must be remedied for the board to return to its normal 

operating state. 

 

 

U4 is an isolated 1W subminiature DC-to-DC power converter (part number NKA1205SC) manufactured 

by Murata Power Solutions.  As show in Figure 5, U4 receives the +12.0VDC input +Vin and provides 

+5.0VDC and -5.0VDC outputs to the sensing and signal conditioning circuitry contained on the 

Temperature Sensor/Fan Controller Board.  U4 is a state-of-the-art switching power converter, providing 

point of load (POL) power distribution directly to dual op amps U1 and U3, as well as the temperature 

sensing devices.  While switching regulators are highly power efficient, allowing for their small size, they 

are also quite capable of producing high frequency switching noise at their input and output terminals.  

For this reason, it is necessary to provide low pass filtering at the +Vin point, as well as both output 



 
 

6  

 

terminals of U4.  C2 is a 0.47uF MLCC (multilayer ceramic capacitor) that stabilizes the +12VDC input at 

+Vin.  C2 also performs additional filtering by shunting any high frequency switching noise produced 

within the switching regulator to the system ground plane.   Low-pass LC (inductive capacitive) filtering is 

provided at each of the two outputs of U4.  At the +5.0VDC output of U4, 22 uH inductor L1 performs an 

attenuating, or choking action, preventing high frequency noise from leaving the +5.0VDC output.  

Capacitor C3 provides further filtering by shunting high frequency noise to the ground plane.  L2 and C4 

perform an identical LC filtering action at the -5.0VDC output of U4. 

 

 

 

Figure 5 

 

 

NTCLE203E3103SB0 Thermistor RT1: 
 

RT1 is a Vishay thermistor, part number NTCLE203E3103SB0.  Two important characteristics of this 

component are indicated within its part number.  NTC indicates negative temperature coefficient.  For an 

NTC device, resistance decrease as temperature increases.  The numbers 103 represent a resistance 

value of 10 x 103 ohms or 10KΩ.  This is the R25 value of the thermistor, which is its resistance at 25°C 

(equivalent to 77°F).  The manufacturer's datasheet for this product is accessible at the Mouser 

Electronics website (www.mouser.com).  Going to Mouser's website and entering the manufacturer's part 

number (NTCLE203E3103SB0) in the Part # / Keyword box should access the product detail page for 

594-NTCLE203E3103SB0.  Clicking on the NTCLE203E3103SB0 Datasheet link allows access to the 

manufacturer's datasheet for the NTCLE203E3 family of thermistors.  Page 3 of this document contains a 

table that lists resistance values for the NTCLE203E3 products at increments of 5°C.  The fifth column of 

that table contains the resistance values for the NTCLE203E3103SB0. Note that, at the 25.0°C point, the 

ohmic value of the NTCLE203E3103SB0 is specified as 10,000 (or 10kΩ). 

  

file:///C:/Users/Owner/Desktop/PRESSON_Circuit_Modules_080919/PRESSON_Pubs/Sensor_Pubs/Temp_Sense_FC/www.mouser.com
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Figure 6 
 

 

As shown in Figure 6, the NTCLE203E3103SB0 thermistor (RT1) is connected in a simple voltage 

divider, effectively in series with resistor R6.  It is important to note that the ohmic value of R6 is 10kΩ, 

which matches the R25 value of RT1.  There are three jumper positions on the Temperature Sensor/Fan 

Controller Board.  These jumper points provide flexibility in testing the sensor circuitry.  For example, 

connecting a shorting jumper across jumper position 2 (JP2), while leaving the other two jumper locations 

and the R3 position open, allows RT1 to be tested independently, with the voltage developed over R6 

(the Temp_Sensors_In signal) measurable at test point TP2.  Due to the NTC of RT1, its resistance 

decreases as its temperature increases.  Thus, with RT1 connected between the OpAmp+5.0VDC and 

R6, the Temp_Sensors_In voltage developed over R6 increases as thermistor temperature increases.  As 

the thermistor cools and its resistance increases, the Temp_Sensors_In signal decreases in amplitude.  

During the first lesson of the Temperature Sensing, Signal Conditioning, and Fan Control Coursebook, 

the NTC characteristic of the NTCLE203E3103SB0 thermistor is examined in detail. 

 

 

LM335Z/NOPB Temperature Sensor TempSensor1: 
 

TempSensor1 is a Texas Instruments integrated circuit temperature sensor, part number LM335Z/NOPB.  

The operation of this sensor can be roughly compared to that of a Zener diode, in that it functions as a 

reverse biased PN junction, conducting within its breakdown region.  However, while the reverse voltage 

developed over a Zener diode fluctuates around the specified Zener voltage (VZ) as a result of changes in 

reverse current, the reverse voltage developed over the LM335Z changes as a direct function of 

temperature.  These changes in voltage are quite small (10mV/°K) but are very linear over a wide 

temperature range.  The manufacturer's datasheet for this product is accessible at www.mouser.com. 

file:///C:/Users/Owner/Desktop/PRESSON_Circuit_Modules_080919/PRESSON_Pubs/Sensor_Pubs/Temp_Sense_FC/www.mouser.com
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Going to Mouser's website and entering the part number LM335Z/NOPB in the Part # / Keyword box 

should access the product detail page for 926-LM335Z/NOPB.  Clicking on the LM335Z/NOPB Datasheet 

link allows access to the manufacturer's datasheet for the LMx35 family of precision temperature sensors, 

including the LM135, LM235, and LM335.  All three of these sensors are designed to operate on the 

Kelvin scale.  (Note that that 0°C  =  273.15°K.)  As stated in the Description on page 1 of the datasheet, 

the LM335 device is designed to have an active temperature sensing range from -40 to +100 °C.  During 

the first and third lessons of the Temperature Sensing, Signal Conditioning, and Fan Control Coursebook, 

the operation of the LM335Z/NOPB is examined in detail.  The datasheet for the LMx35 family is used 

extensively in performance of those exercises. 

 

 

 As shown in Figure 7, the LM335Z/NOPB sensor (TempSensor1) is connected in series with a ballast 

resistor inserted into the R3 position.  As seen in the photograph on the title page of this document, 

resistors R3 and R4 are not permanently soldered into the circuit board. They are pressed into sockets for 

easy removal and substitution during performance of the laboratory exercises.   As with RT1, 

TempSensor1 can be tested independently.  This is accomplished by placing a shorting jumper in the JP1 

position with the other two jumpers removed from the board.  The desired value of ballast resistor must 

also be placed in the R3 position.  With the circuit configuration just described, the Temp_Sensors_In 

signal, now produced by TempSensor1, is measurable at test point TP2. 

 

 

 

Figure 7 
 

 

Op Amp Signal Conditioning Circuitry: 
 

Integrated circuits U1 and U3 are both AD8032ANZ dual operational amplifier ICs manufactured by 

Analog Devices.  The first op amp of U1 is used within the Schmitt trigger comparator circuitry shown in 

Figure 8.  The second op amp of U1 becomes the high impedance voltage follower input to the two-stage 

summer amplifier circuit formed by U3 contained in Figure 9.  The manufacturer's datasheet for the two 

op amp ICs is accessible at www.mouser.com.   Going to Mouser's website and entering the part number 

AD8032ANZ in the Part # / Keyword box accesses the product detail page for 584-AD8032ANZ.  

Clicking on the AD8032ANZ /NOPB Datasheet link allows access to the manufacturer's datasheet for the 
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AD8031/8032 family of devices.  Note, as shown in the CONNECTION DIAGRAMS in the upper right-

hand corner of page 1 of the datasheet, the AD8031/8032 family consists of two basic circuit 

configurations, the AD8031 single op amp and the AD8032 dual op amp.  The single op amp is offered in 

three package forms: the PDIP-8 (plastic dual in-line package with 8 through-hole pins), the SOIC (small 

outline integrated circuit with 8 surface-mount contacts), and the SOT-23 (small outline transistor with 5 

surface-mount contacts).  The AD8032 dual op amp is offered in the PDIP-8, the SOIC-8, and the MSOP-

8 (mini small outline package).  On the Temperature Sensor/Fan Controller Board, U1 and U3 are both 

PDIP-8 devices.  They are contained in DIP-8 IC sockets, allowing for easy removal and replacement of 

the ICs in the event of component failure. 

  

 

 
 

 

Figure 8 
 

 

Note on the datasheet, the AD8031/8032 devices are described as Rail-to-Rail I/O Amplifiers.  In op 

amp terminology, "rail" refers to the supply voltage(s) applied to the device (specified as +VS and -VS in 

the CONNECTION DIAGRAMS of the datasheet).  For a rail-to-rail op amp, the output voltage can swing 

very close to the supply levels with minimal signal distortion.  In fact, for the AD8031/8032 devices, as 
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described in the second paragraph of the GENERAL DESCRIPTION on page 1 of the datasheet, the 

output signal can swing within 20mV of each rail voltage.  The AD8031/8032 op amps can operate from 

either a single or dual power source.  As seen in Figures 8 and 9, U1 operates from a single +5VDC 

source, while U3 operates from both +5.0VDC and -5.0VDC.  These source voltages, designated as 

OpAmp+5.0VDC and OpAmp-5.0VDC are provided by DC-to-DC power converter U4. 

 

 

 
 

Figure 9 
 

 

As described earlier, placing a shorting jumper in the JP1 position with the other two jumpers removed 

from the board enables the output of TempSensor1 to become the Temp_Sensors_In signal, providing a 

ballast resistor is present in the R3 position.  As shown in Figures 8 and 9, the Temp_Sensors_In signal 

is present at pins 2 and 5 of U1.  At pin 2 of U1, which is the inverting input to the first op amp 

(designated -IN on the datasheet), Temp_Sensors_In becomes the active input to the Schmitt trigger 

comparator circuitry.  (Note that to enable operation of the Schmitt trigger, a resistor must also be inserted 

into the R4 position.)  At pin 5 of U1, the Temp_Sensors_In signal becomes the non-inverting (+IN) input 

to the second op amp of U1, which is in a voltage-follower configuration.  This voltage-follower stage, with 

a gain of nearly unity, serves as a high impedance buffer to the first amplifier stage of U3.  Dual op amp 

U3, as seen in Figure 9, is used to form a summing amplifier with two inverting stages. The 100KΩ single-

turn potentiometer R15 allows gain adjustment of the first amplifier stage.  For the second inverting 

amplifier stage of U3, with R16 and R17 both equaling 10KΩ, gain is limited to a factor of -1.  The 10KΩ 

multi-turn potentiometer R10 allows DC offset adjustment of the +Analog_Output signal, which can be 

measured between pin 1 of connector J3 and ground.  Note the Offset_Adjust and +Analog_Output 
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signals are present at pins 1 and pin 2 of TP3.  A differential output signal could also be taken between 

pins 2 and 3 of TP3. This feature could possibly be exploited in an application where a large change in 

output voltage is required in response to a relatively small change in Temp_Sensors_In signal, or where 

the user needs to provide a differential input voltage to an ADC (analog-to-digital converter).  

 

 

As was explained earlier, placing a shorting jumper in the JP2 position with the other two jumpers and 

ballast resistor R3 removed from the board enables the output of RT1 to become the Temp_Sensors_In 

signal.  Thus, the NTC thermistor can serve as the temperature sensing transducer for the Schmitt trigger 

comparator circuitry and/or the two-stage summing amplifier.  During the performance of Lessons 2, 3, 

and 4 of the Temperature Sensing, Signal Conditioning, and Fan Control Coursebook, the 10KΩ multi-

turn potentiometer R19 functions as a "dummy" sensor.  This trim pot, seen in Figure 8, is used during 

adjustment of the set point for the Schmitt trigger comparator circuitry, as well as adjustment of the 

voltage gain of the two-stage summer amplifier.  For example, R19 can temporarily replace RTC1 during 

summer amplifier DC offset and gain adjustments.  This is accomplished by inserting a shorting jumper in 

the JP3 position while the JP1 and JP2 positions remain open.  This action isolates both RT1 and 

TempSensor1 from the amplifier while allowing R19 to effectively be placed in series with the ballast 

resistance in the R3 position.  While consulting the NTCLE203E3103SB0 datasheet, the user can 

calculate the minimum and maximum voltages that would occur at Temp_Sensors_In with RT1 and R6 

actually in the circuit.  The user then adjusts R19, R15, and R10 as necessary to produce the desired 

output voltage swing that would result from the calculated change in Temp_Sensors_In.  After this 

adjustment process, the user would remove the jumpers from the JP1 and JP3 positions and remove 

ballast resistor R3.  Inserting a jumper in the JP2 position then enables RT1 to function as the input 

temperature transducer. 

 

 

In Lesson 4 of the Temperature Sensing, Signal Conditioning, the Schmitt trigger comparator circuitry 

contained in Figure 8 is used to form a deadband controller for a 12.0VDC fan.  Deadband (or gap) 

control is essentially a form of on/off control.  However, a hysteresis gap (or deadband) is deliberately 

introduced into the circuit design to inhibit oscillation (rapid commutation) of the circuit output around a 

set point value of the controlled variable (in this case temperature).   For example, without the Schmitt 

trigger comparator present in Figure 8, in a purely discrete (on/off) control model, the fan would rapidly 

commutate as the control circuit attempts to hold environmental temperature exactly at the set point level. 

 

In Figure 8, the set point, or threshold level of temperature is established through adjustment of 10KΩ 

multi-turn potentiometer R2.  For example, with RT1 functioning as the input transducer, the user would 

determine the value of Temp_Sensors_In voltage that would occur at a desired, set point level of 

temperature.  The user would then connect a multimeter over test point TP1 and adjust R2 as necessary 

to bring the voltage at pin 3 of U1 to that set point value.  The hysteresis gap for the deadband controller 

is determined by the ohmic value of R4.  Recall that R4 fits into sockets on the PCB and is easily 

removed and replaced.  For any given setting of potentiometer R2, increasing the value of R4 decreases 

the voltage gap between the upper trigger point (UTP) and the lower trigger point  (LTP) of the Schmitt 

trigger comparator.  Choosing a lower ohmic value of R4, widens the hysterysis gap between the 

comparator LTP and UTP. 
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The following is a brief description of the operation of the control circuitry in Figure 8.  Assume the 

environmental temperature being sensed by the input transducer is below the set point level but is slowly 

increasing.  With this condition, the Temp_Sensors_In voltage at the inverting input (-IN) of the Schmitt 

trigger comparator is lower than the set point voltage at the non-inverting input (+IN).  Thus, the 

comparator output at pin 1 of U1 (OUT1) is at its  high state of nearly 4.5V.  This high state at pin 1 of U1 

turns on switching transistor Q1 on in light saturation, forward biasing the infrared (IR) LED at the input 

side of optoisolator (optocoupler) U2.  The IR energy produced by this internal LED turns on the internal 

phototransistor at the output side of U2, bringing the voltage at pin 4 of that device to nearly ground 

potential.  With this low state at pin 4 of U2, N-channel E MOSFET Q2 is held in a reverse biased state, 

causing it to act as an open switch.  Thus, the Fan Enabled Indicator, 5mm yellow LED1 is in an off state 

and the 12.0VDC fan connected across Euro block connector J1 is de-energized. 

 

 

As the environmental temperature continues to increase, the Temp_Sensors_In voltage level eventually 

exceeds the UTP of the Schmitt Trigger Comparator.  With this condition, the comparator output at pin 1 

of U1 falls to nearly 0V. This low state at pin 1 of U1 turns off transistor switch  Q1.  With the  IR LED at 

the input side of optocoupler U2 now in an off state, the phototransistor at the output side of U2 is also 

turned off, functioning as an open switch.  Resistor R8 now performs a pull-up function, bringing the 

voltage at the gate of Q2 to the +Vin level of +12.0VDC.  This action rapidly turns on the MOSFET, 

energizing the Fan and illuminating LED1.  Both the Fan and the Fan Enabled Indicator remain energized 

until the environmental temperature drops to a point where the Temp_Sensors_In voltage falls below the 

LTP of the comparator.  It should be noted that kickback diode D1 protects Q2 from the spike of counter 

EMF produced by the fan motor windings as the MOSFET turns off.  At that instant, rectifier diode D1 

briefly conducts, clipping the CEMF pulse and momentarily shunting current toward the +12.0VDC 

source. 

 

 

The datasheets for Optoisolator U2 and power E MOSFET Q2 are accessible at Mouser.com.  Entering 

the Mouser part number for U2, 512-FOD817, in the Part # / Keyword box at the Mouser website 

accesses several Fairchild products, but clicking on any of the Datasheet links should access the 

technical data for the FOD814 and FOD817 families of optocouplers.  Entering the Mouser part number 

for power MOSFET Q2, 771-PSMN4R3-30PL,127 in the Part # / Keyword box at the Mouser website 

accesses the detail page for that device.  The datasheet for this transistor can be accessed by clicking on 

the PSMN4R3-30PL,127 Datasheet link. 

 

Below is a listing of all the components contained on the Temperature Sensor/Fan Controller Board.  

Except for the TempSensePCB itself, all the components that mount on the PCB are distributed through 

Mouser electronics.  The user could also go to the PRESSON Circuit Modules website 

(pressoncircuitmodules.com) and acquire the Temperature Sensor/Fan Controller Board in an 

unassembled kit form. 

https://www.pressoncircuitmodules.com/
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Bill of Materials:  TEMPERATURE SENSOR/FAN CONTROLLER BOARD 
____________________________________________________________________________________ 
 
Component ID Component Description Supplier Part Number 

C1 2.2uF 10V 10% X5R MLCC 810-FK18X5R1A225K 

C2 0.47uF 50V 20% Z5U MLCC 80-C322C474M5U 

C3 1uF 16V 10% X7R MLCC 810-FK14X7R1C105K 

C4 1uF 16V 10% X7R MLCC 810-FK14X7R1C105K 

D1 1A 50V Rectifier 863-1N4001G 

J1 2p 0.15" pitch Euro terminal block 651-1728284 

J2 2.0mm/5.5mm DC Jack 806-KLDX-0202-A-LT 

J3 0.1" 2p header 571-6404522 

J4 0.1" 2p polarized header 571-640454-2 

J5 2p 0.15" pitch Euro terminal block 651-1728284 

JP1 0.1" 2p header 571-6404522 

JP2 0.1" 2p header 571-6404522 

JP3 0.1" 2p header 571-6404522 

L1 22uH 0.27ohm 10% 580-11R223C 

L2 22uH 0.27ohm 10% 580-11R223C 

LED1 5mm amber water clear 630-HLMP-EL08-VY000 

LED2 3mm (T-1) red (700nm) 6 mcd CBI 749-H101CRD 

PTC1 1.6A polyswitch 650-RUEF160 

PTC2 170mA polyswitch 650-RXEF017 

Q1 MPSA20 npn small signal G19467 

Q2 75V 73A n-channel 771-PHP79NQ08LT,127 

R1 3.3Kohm 1/8W 1% metal film 270-3.3K-RC 

R2 10Kohm 10% 25-turn trimmer 652-3296Y-1-103LF 

R3a Socket for insertion of resistor R3 (one of two pcs)  575-1303015154714040 

R3b Socket for insertion of resistor R3 (one of two pcs)  575-1303015154714040 

R4a Socket for insertion of resistor R4 (one of two pcs)  575-1303015154714040 

R4b Socket for insertion of resistor R4 (one of two pcs)  575-1303015154714040 

R5 10Kohm 1/8W 1% metal film 270-10K-RC 

R6 10Kohm 1/8W 1% metal film 270-10K-RC 

R7 220ohm 1/8W 1% metal film 270-220-RC 

R8 2.2Kohm 1/8W 1% metal film 270-2.2K-RC 

R9 680ohm 1/8W 1% metal film 270-680-RC 

R10 10Kohm 10% 25-turn trimmer 652-3296Y-1-103LF 

R11 3.3Kohm 1/8W 1% metal film 270-3.3K-RC 

R12 5.1Kohm 1/8W 1% metal film 270-5.1K-RC 
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R13 10Kohm 1/8W 1% metal film 270-10K-RC 

R14 5.1Kohm 1/8W 1% metal film 270-5.1K-RC 

R15 100Kohm 10% single-turn trimmer 594-63P104 

R16 10Kohm 1/8W 1% metal film 270-10K-RC 

R17 10Kohm 1/8W 1% metal film 270-10K-RC 

R18 560ohm 1/8W 1% metal film 270-560-RC 

R19 10Kohm 10% 25-turn trimmer 652-3296Y-1-103LF 

RT1 NTC thermistor (R25 = 10Kohm) 594-NTCLE203E3103SB0 

DIP8Socket1 8p DIP socket 571-2-1571552-2  

DIP8Socket2 8p DIP socket 571-2-1571552-2  

TempSensor1 Precision temperature sensor (-40 to +100 degrees C) 926-LM335Z/NOPB 

TP1 0.1" 2p header 571-6404522 

TP2 0.1" 2p header 571-6404522 

TP3 0.1" 4p header 571-6404524 

U1 2.7V dual rail-to-rail op amp 584-AD8032ANZ 

U2 Phototransistor optocoupler 512-FOD817 

U3 2.7V dual rail-to-rail op amp 584-AD8032ANZ 

U4 +12VDC in to +/-5.0VDC out DC/DC converter 580-NKA1205SC 

TempSensePCB 3.2" x 2.0" two-layer FR-4 epoxy glass PCB (4 pc MOQ) PCMTSFC081419 

 

 

 

 

 


