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The most popular question. Calculations of resistivity, band gap, Fermi level,
scattering time and distance travelled between scattering events were
performed well by most candidates. Some students calculated only the
conductivity but not the resistivity in (a)(i). Many students neglected to include
appropriate units of measure. A number of students correctly observed that in
(a)(ii) the Fermi level lies slightly above mid-gap. (a)(v) was only answered
correctly by a handful of students, who explicitly mentioned the nearly free
electron model. In their answers to (a)(v), some students incorrectly
mentioned tunnelling, others mentioned thermionic emission and others
mentioned the lack of ionised impurities as scattering sites. Only a handful of
students correctly identified that the Si atoms substitute on phosphorus lattice
sites in (b)(iii).
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o Basic junction details were generally well

\ answered. A number of candidates got

confused with (a)(ii), which was just asking for

s forward injection condition, and with (a)(iv),

A

| ( where a few candidates confused charge

| storage capacitance with junction capacitance.

A surprisingly large number of candidates lost

( t = points on part (b)(i), not simplifying to the case

\ ‘ of a one-sided junction. Most challenging
proved part (b)(iii) which asked for field

\ integration for a linearly graded junction. It was

nice to see a number of very good answers to
this as this had not been covered in lecture
{ notes.
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Drawing of band diagrams in part (a) was generally well done. A
surprisingly large number of students struggled with (b), even though this
mirrored a question from supervised examples paper 4. The band diagram
in part (c)(i) was well answered, whereas many candidates lost points in
(ii) and (iii), getting confused with or not calculating the various
contributions to the threshold voltage and minimum capacitance. The
drawing of C-V characteristics also caused some problems.









A popular question. The derivation of the Bragg scattering
equation (a)(i) was performed well by most candidates but many
left their solution in terms of wavelength rather than wavenumber
as required. (a)(ii) was answered correctly by less than half of the
candidates. A common error was an erroneous assumption that
the electrons travel at the speed of light. (a)(iii) was answered
well by most candidates. (b) was answered well by the majority of
candidates. A common error was that candidates did not note
that the calculation was to be performed at absolute zero, which
simplified the Fermi function and the corresponding maths
considerably.
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