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Introduction ,

—— -_—

The CI-6527A Thermistor Sensoris used for
converting resistance measurements to temperature.
‘When used with a ScienceWorkshop® interface and
DataStudio software (version 1.8.5 or later), the
sensor allows you to directly measure the temperature
or simultaneously view both resistance and
temperature measurements in one graph.

The sensor is a two-thermistor circuit built into one
sensor case. Thermistors are resistors that change
resistance as their temperature changes. One
themistor circuit is used with PASCO 10K thermistors
that have a 3.5 mm male stereo jack. '

The other thermistor circuit is 100K ohms and is used
with a BNC jack. The 100K circuit is designed for
use with a 100K thermistor, like that installed in the
PASCO Mechanical Equivalent of Heat Apparatus
(TD-8551A) or the Thermal Expansion Apparatus
(TD-8558A)."

|_Equipment included:

. PASCO CI-6527A Thermistor Sensor
* Cable assembly, BNC-to-dual banana plug
* 8-pin DIN connecting cable

e ——

* Two insulated alligator clip adapters
* Thermistor, 100K ohm

Additional equipment required:
* ScienceWorkshop® Interface
* DataStudio® Software, version 1.8.5 or later

Applications

. Us§d with PASCO products that contain built-in
10K and 100K thermistors (i.e. TD-8579, TD-
8580, etc.)

* Thermal expansion studies

¢ Mechanical equivalent of heat
* Energy transfer studies

* Thermodynamics
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Thermistor Description ~ * | i

Figure 1 illustrates a typical resistance vs. temperature

curve fora 100K ohm thermistor. :f g1
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Thermistors have a negative temperature coefﬁcient !
As the temperature increases, the resistance of’the
thermistor decreases. The Stemhart-Hart equatlon is’

used to convert from resistance to temperature where

Electronic Circuitry and Internal
Operation i

10K Thermistor Circuit - The 10K thermistor circuit
uses a precision voltage source and voltage divider to
determine the thermistor’s resistance. The thermistor
(Rt) is one resistor, and a 13K resistor (R, is the
other in a two-resistor voltage divider network. In the
sensor housing, the reference resistor, voltage

. regulator, and filter capacitor comprise the remainder

| of the network. The relatlonshlp of the 10K
themustor s resrstance (Rt) 1o voltage output (V o0 1S

- “.,
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where V is 10V reference voltage. R (18 13 Kohms
' The normahzed resrstance is R10=Rt/10 OOO ;

The Steinhart equation is used to convert from

f i resistance to temperature, whereT the temperaturem
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10K thermlstor The 10K therrmstor w1re plugs mto
the 3.5 mm jack and has an output voltage ranging .
from 0 to -10 volts. The DataStudio software converts
the voltage to resistance and temperature '

100K thermistor - The 100K therrmstor plugs into the
BNC jack and outputs a voltage ranging from 0 to +10
volts. The DataStudio software converts the voltage to
resistance and temperature. i

When the Thermistor Sensor is connected to a
ScienceWorkshop interface, DataStudio determines
which thermistor, the 10K or the 100K, is connected to
the unit by the polariy of the V;  signal, as'long as the -
thermistors are connected appropriately (10K to the
stereo jack and 100K to the BNC connector).

,,ﬂ

and R10 is the normahzed resistance of the thermlstor }
. inohms. &

.. 100K Thermistor Circuit - The 100K thefinistor
! circuit outputs a positive voltage that is directly
. proportional to the resistance of the resistor. The range
| of resistance over which the sensor functions is 0 to ;_.;. :
360K ohms. This resistance range maps into a 0 to 10-.
VDC output from the sensor.- The relationship is Rt =
36,000V _ . The normalized resistance R, =R/
-100,000. The Steinhart-Hart equation is used to
~ convert from resistance to temperature, where T, the
temperature in degrees Celsius is
d -273.15

(8.25x10*+2.05x10*In(R100) + 1.14x107-In(R100)°)

and Rloo is the normalized resistance of the thermistor

in ohms.
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012-08463A Thermistor Sensor

Connecting the Thermistor Sensor to Connecting Cablec to'the Thermistor -
a Computer Interface S Sensor

*

Connectmg the~BNC-to-DuaI Banana Plug Cable
to the CI-6527A Thermistor Sensor

1. Connect the'8-pin DIN plug of the Thermistor Sensor
into analog channel A, B, or C of a ScienceWorkshop
computer interface -(Figure 2a).

o s ! oy 5} The BNC-to-dual banana plug cable (Figure 3a) is
Use the supplied DIN cable to connect the Thermistor ased with 1001.( thetmistors: To plug the BNC cable
Sensor to the analog charinel of the interface box 3 into the Thermistor Sensor, insert the BNC metal
(Figure 2b). 3 T Fyon B % connector into the BNC jack on the sensor, and turn

b A 14 the connector clockwise until it snaps in place.
2. Connect the cable assembly to the Thermistor Sensor

(See Figures 3a and 3b). [Note: Use the BNC cable
assembly for 100K thermistors and the stereo jack cable
for 10K thermistors.]

3. (For external thenmstors) Attach the alhgator chps to
the banana plugs on the cable. Chp an alhgator 611p
overeac‘leniof,hemxscor e T ;

b.. 2 | Figure 3a: Connecting the BNC connector-to
Sipd ofces 2% = ST the BNGC jack or: the Thermistor sensor.
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e T Wﬂﬁ —— \__-1|- Connecting the Stereo-to-Dual BananaPlugCable - ——
IPLE SRRl (ST Vs to the CI-6527A Thermistor Sensor
' The stereo-t-dual banana plug cable (Figure 3b) is
Pluginto analog b e ; ith 10K thermi PASCO’ -
ko 2 - .00 tie compter. 1. | used with 10K thermistors. CO’s more recent
- g, A0 e . thermal products contain built-in 10K thermistors and
= s cu o hroogiicpes o=y v ['| o come witha stereo-to-dual banana plug cable. To
igure E iR
Cognnectlng the Themistor ScrisoVte the computer 3 Otder a stereo-to-dual banana plug cable separately,
interface (two methods) - , T e 00E use part no. 3 14-08366 :

Sy

To plug the stereo-to—dual banana plug cable i mto the
Thermistor Sensor, insert the stereo plug into the stereo
Jack on the top of the sensor (Figure 3b).
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Flgure 3b: Insérting the stereo plug from the dual
banana-stereo plug cable into the Themmistor Sensor.
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Connecting a Temperature Probe to - -

the Thermistor Sensor N

I To connect a Temperature Probe to a ’I‘hermlstor
Sensor insert the stereo plug on the probe into the
stereo Jack on the top of the sensor. :

Note: Probes without stereo jacks cannot be connected
to the Thermlstor Sensor. Sage

Figure 4 Temperature Probe connected toa:
Thenmstor Sensor ] Pl {

L v

Sensor Calibration = L2y

The Thermistor Sensomry calibrated. However,
the unit may be calibrated or have the calibration
verified. Resistors with a known value are required for
calibration. For more information about cahbratnon,
see the DataStudio opling help. . ©* =

7 B
Sensor Accuracy and Resolution”
The resolution and accuracy of resistance
measurements with the Thermistor Sensor are directly
related to the resolution and accuracy of the
ScienceWorkshop interface used. For example, if the
interface has a resolution and accuracy of £0.005V,
the resistance measurement will have an accuracy of
36,000 ohms/V times 0.005V or £180 ohms.

Collecting Data with the Thermistor

‘Sensor

"1. Follow the Procedure undér “Connecting the Thermistor

Sensor to a Computer Interface %

2. Open DataStudio and double click “Create
Experiment.” 2

3. Click the Setup button to ogen the Experiment Setup

window.

4.In the Sensors hs)t,' scroll to the Thermistor Sensor icon
and drag it to an analog channel on the picture of the
interface (the same channelin which youhave the
‘sepsorconnected).. i o

.5. Double click on the Themnstor icon, click in the

Measurement tab, select amea_eurement type, and click
OK. P SR

6. Open a Graph dlsplay and chck the Start button to

a5 %’\_

. begincollectingdata.” ¢ . ¢ P
Sensor Specmcatlohs’*:"( -
TemperatureRange: 10K: -35to+135°C -
‘ o 5 danw e 100K 010 100°C
*  Resolution: .-~ - 10K:..0.05°C
v gean,ensd 100K:, (0.05°C
: ‘Repeatablhty o 10K, 0.10°C
V" oy e 00K - 0.10°C
“Accuracy: - -10K:  0.5°C
100K: 0.5°C

*Note: These specifications are dependent on the quality of
the thermistor used with the CI-6527A Thermistor Sensor
Amplifier. The specifications are typical of the 10K and
100K thermistor used in PASCO temperature probes and
physics apparatus (at 25°C).

DIN Connector Specifications:
1: analog output, -10 to +10 V

2: analog (-) signal ground
3: no connection

4: +5 VDC power 6
5: power ground 1
6: +12 VDC power 4
7:-12VDC power
8: no connection
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012-08463A Thermistor Sensor
' Contacting Technical Support- Limited Warranty 5y s
Before you call the PASCO Technical Support staff, PASCO scientific warrants the produict to be free from
prepare the following information: defects in matenals and workmanship for a period of

one year from the date of sh1pment to the customer
PASCO w111 repaJr or replace at its option, any part of
o8 ‘ the product which is'deemed to be defective in
- Title and model number (usually listed on the material of workmanship. The warranty does not
axd: “cover damage to the product caused by abusq or
, ' improper use. Determination of whether a product
failure is the result of a manufacturing defect or
improper use by the customer shall be made solely by
PASCO scientific. Responsibility for the return of
. . equipment for warranty repair belongs to the customer.
Equipment must be properly packed to prevent damage
T and sh‘ipped postage or freight prepaid. (Damage
Phone: 1:800-772-8700 (toll-free within thel.sy: | » . causedby improper packing of the equipment for
or (916) TS e |t reuun,§h19ment will ot be covered -by the Y/arranty.).
. . Shipping costs for returning the equipment after repair
im s | will bepaid by PASCO scientific.

» If your problem is with the PASCO apparatus,

- Approximate age of apparatus; :

- A detailed description of the problem/sequence of -

- evenis (in case you can’t call PASCO right away, .-
you won’t lose valuable data); ' fis

- If possibie; have the apparatus within reach when'
calling to facilitate description of individual pats:

“an

FaX' (916). 786—3292 )
E-mall techsupp@pasco com

‘ s Web: _ wvrw pasco.com . it T Address:  PASCOscientific i bl
e e T iy = [ = 010 Foothills BIvA. T
; TRIEED e eyl [ . . ‘Roseville, CA 957477100
> Note: This instruction sheet was written . 'Phone: . 71(16) 786-380C

assuming that the user has a basic fariliarity. - . UFAXY - (916)786-8905

with DatdStudfo sbﬁware. Users can gain . E-mail techsupp@pasco.com

basic skills by WOrh'hg through the tutorial ~ X | | ! Web;. ., www.pasco.com

within the DataStudio software program. ‘
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