
JOURNAL OF ENGINEERING PHYSICS 353 

MEASUREMENT OF THE HEAT CONDUCTIVITY OF SEMICONDUCTORS BY THE 
BRIDGE METHOD 

I. K. Konehits 

Inzhene rno- Fizicheskii Zhurnal, 

UDC 536. 212 

So far, the heat conductivity of semiconductors has 
clear ly been insufficiently studied, although the role 
of the thermal character is t ics  in technical applications 
is well known [1]. This situation can be attributed, in 
the f i rs t  instance, to the absence of reliable, simple 
methods, not requiring complex and expensive appara- 
tus, for measuring the heat conductivity of semicon- 
ductors [2, 3]. In our work in the field of semiconduc- 
tors  we have been keenly aware of this. Therefore, 
to determine the heat conductivity of solid semiconduc- 
tors  we have utilized successfully the bridge method 
[4, 5]. 

At our request, F. S. Ageshinym designed a spe- 
cial apparatus, a thermal bridge, analogous to the 
electric Wheatstone bridge. In the a rms  of thisbr idge 
~flows n not electr ic  current,  but a heat  flux due to the 
temperature  difference between a heater  T 2 and cooler 
T1. The bridge for relative measurement  of the heat 
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conductivity of solid semiconductors is mounted on a 
thermally insulated board (figure). 

The apparatus consists of three a rms  of known heat 
conductivity •s, Xl, X2, and one a rm of the test  semi- 
conductor, the heat conductivity of which Xx is to be 
measured.  

To one of the diagonals of the bridge is applied the 
temperature  difference T 2 - T 1 of the heater  and the 
cooler.  The heater  is fixed to the insulated board and 
takes the form of a b rass  cylinder, on which a high- 
resis tance wire heater is wound. The cooler is a water-  
cooled b rass  tube. 

The test  sample, standard semiconductor and ther-  
moehord are cylindrical solids of the same diameter.  
The thermochord comprises  two a rms  l 1 and l 2 of the 
bridge. Their length is measured by a mic romete r  
scale.  The lateral  surface of all the cylinders must 
be smooth. 

Layout of bridge for relative measurement  of the hea t  con- 
ductivity of solid semiconductors:  1) heater;  2) cooler ;  
3) test  semiconductor;  4) standard semiconductor;  5) ther -  
mochord;  6) coupling; 7) thermochord slide; 8) thermo-  
couple with galvanometer;  9) screw for  moving slide; 
10) screw for  making contact between test  and standard 
semiconductors  and thermochord and heater  and cooler;  

11) reading scale (special micrometer ) .  
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In the o ther  diagonal of the br idge  the re  is  i n se r t ed  
a nnull i n s t rumen t ,  w an ind ica to r  cons i s t ing  of a t h e r -  
mocouple and a sens i t ive  ga lvonometer .  

For  a more  r e l i ab l e  t h e r m a l  contact  between these  
cy l inde r s  and the hea t e r  and cooler ,  a smal l  de p r e s -  
s ion was made in the hea t e r  cy l inde r  and in the cooler  
tube at the point  of contact,  the d i a m e t e r  being such 
that the cy l inde r s  pene t ra ted  into them with a close fit .  
The t e s t  sample  and s tandard,  two cy l inders  of the 
same size,  a re  kept in contact  with the aid of a meta l  
coupl ing with a sinai1 hole for  connect ing  one junct ion 

of a the rmocouple ;  the o ther  junct ion is  in contact  with 
the s l ide on the thermochord ,  for which purpose  the 
s l ide also has  a hole.  Mechanica l  contact  between 
these  cy l inde r s  and the the rmochord  and the h e a t e r  
and coo le r  is achieved by means  of a set  sc rew.  The 
t h e r m a l  br idge  is  handled in the same way as  the e l e c -  
t r i c a l  Wheats tone br idge .  

The br idge  is  ba lanced by moving the s l ide along 
the t he rmochord .  The sl ide is  a s leeve with a po in te r .  
This  s leeve is  moved along the the rmochord  by means  

of a sc rew.  The heat conduct ivi ty  is ca lcula ted f rom 
the formula  

--X 11 
~x "-- s T . "  2 ' 

where  kx and k s a re  the heat  conduct iv i t ies  of the tes t  
and s tandard  semiconduc to r s .  
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