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PHILIPS TECHNICAL REVIEW -

A METHOD OF MEASURING THE RESISTIVITY AND HALL COEFFICIENT
ON LAMELLAE OF ARBITRARY SHAPE'

Resistivity and Hall-coefficient measurements at
different temperatures play an important part in
research on semiconductors, such as germaniam and
silicon '), for it is from these quantities that the
mobility and concentration of the charge carriers
are found.

Such measurements are commonly carried out
with a test bar as illustrated in fig. 1. The resistivity
is found directly from the potential difference and
the distance between the contacts O and P, the
current ¢ and the dimensions of the bar. To deter-
mine the Hall coefficient the bar is subjected to a
magnetic field B applied at right angles to the direc-
tion of the current and to the line connecting the
diametrically opposite contacts O and (). From the
potential difference thus produced between these
latter contacts the Hall cocfficient is derived. (The
relation between the Hall coefficient and the change
in electric potential distribution due to a magnetie

field will be explained presently.)
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Fig. 1. Classical form of sample used for resistivity and Hall-
coefficient measurements. The test bar is provided with current

contacts M and NV and voltage contacts 0, P, ¢ and R. The
fourth voltage contact R serves for check measurements.
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In measurements performed at low temperatures
— e.g. in liquid nitrogen — point contacts possess
resistances of the order of megohms, in eonsequence
of which the voltages cannot be determined with
sufficient accuracy. In such cases “bridge-shaped”
samples are used as illustrated in fig. 2. The voltage
and current contacts here have a relatively large
surface arca, and hence the contact resistances are
low,

The methods referred to are based on the fact
that the geometry of the sample ensures a simple
pattern of virtually parallel current stream-lines.
Formulae have been devised to correct for the devia-
tion from parallelism in fig. 2, caused by the finite
width of the arms. A drawback of the bridge-shaped

1) See e.g. C. Kittel, Introduction to solid state physics,
2nd edition, Wiley, New York 1956, Chapter 13, p. 347
et seq.
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sample is that it is rather difficult to make, having
to be cut out of the brittle semiconductor material
with an ultrasonic tool. There is therefore a consider-
able risk of breakage, particularly when the arms

~

are made narrow.
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Fig, 2. The bridge-type sarﬁplﬁ, which is provided with relative-

ly large contact faces to reduce contact resistances. This form
is of special importance in measnrements at low temperatures.

In the following we shall describe a method of
performing resistivity and Hall-coefficient meas-
urements on lamellae of arbitrary shape 2). The
lamella must not, however, contain any (geomet-
rical) holes.

New method of measuring resistivity

We take a flat lamella, completely.free of holes,
and provide it with four small contacts, M, N, O
and P, at arbitrary places on the periphery (fig. 3).
We apply a current i,y to contact M and take it
off at contact N. We measurc the potential difference
Ve — ¥, and define:

VeV,
Rynop = ——2,
Tun
Analogously we define:
Vy—V,
-R.-\'O,PM. = M .
. tNo

The new method of measurcment is based on the
theorem that. between Ry, ,p and Ryopn there
exists the simple relation:

z R};N'OP) +oexp (\7‘ '?Z{ R.‘VO,PM) =1, (1)

-
where d is the thickness of the lamella and g the

*) L. J. van der Pauw, A method of measuring specific
resistivity and Hall effect of discs of arbitrary shape, Philips
Res. Repts, 13, 1-9, 1958 (No. 1).
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