Converting Temperatures in Celsius to Kelvin in PSpice
Objective

Temperatures in PSpice are expressed in Celsius, but device equations depend on the thermal voltage defined in terms of the temperature in degrees Kelvin as

EQ. 1
VTH = kBT/q

where kB = Boltzmann’s constant, T = temperature in degrees Kelvin, and q = electron charge. We all have a rough idea of how to convert from  ºC to K, but a precise approach can be based on the information on the web pages:

http://physics.nist.gov/cuu/Constants/
http://www.wikipedia.org/wiki/Physical_constants
http://en.wikipedia.org/wiki/Celsius
Incorporating the results from these web pages into PSpice is accomplished by pasting a Parameter box onto the schematic, as shown in Figure 1 below.

[image: image1.wmf]Thermal Voltage

T = {T_ice+T_C}

kB = 1.3806503E-23_J/K

q = 1.602176462E-19_C

Vth = {kB*T/q}

T_ice = 273.15

T_C = 27


Figure 1
Parameter box pasted into a PSpice schematic to determine the thermal voltage VTH corresponding to a temperature T_C in ºC selected as T_C = 27 ºC in this example

Conversions also can be done numerically using the on-line computation at

http://www.chemie.fu-berlin.de/chemistry/general/units_en.html
See also the conversion formulas and tables at

http://www.chemie.fu-berlin.de/chemistry/general/tscales_en.html
Why might we need to calculate VTH?

Usually it is unnecessary to calculate VTH. However, occasionally we want to use a formula for a circuit parameter that involves the thermal voltage. 


For example, we might want to compute a component value that depends upon a built-in voltage like VBE = VTH (n (IC/IS) corresponding to the base-emitter voltage of a bipolar transistor at a current IC when the scale current of the transistor is IS. We could read this voltage off a schematic for any given Q-point. But perhaps we want to avoid the necessity of typing in numbers for VBE from the schematic every time IC changes. Or, maybe we want to get a Probe sweep of circuit behavior as Q-point changes, so the component value has to be computable. In such cases, it is handy to have the Parameter box of Figure 1 available.
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