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Evidence Log - For each of the performance criteria please clearly identify the evidence within the portfolio that
satisfies the criterion fully with respect to the range and evidence requirements as stated in the unit specification.

1) Analyse the electrical behaviour of TMA Evidence Supplementary Evidence & Location
semiconductors

(a) The classification of a material is determined from its
variation of conductivity with temperature.

(b) The law of mass action is correctly applied in relation to
semiconductor carrier densities.

(c) Analysis of the carrier mechanism in a semiconductor is
valid in terms of the drift and diffusion equations,
assuming linear density gradients and constant electric
field.

(d) The Fermi-Dirac energy distribution model is correctly
applied to relate the effects of temperature and doping
upon the shape of the probability distribution curve.

(e) The variation of conductivity with temperature of both
intrinsic and extrinsic semiconductor is correctly
described within terms of the energy band model.

2) Apply semiconductor diode theory in
practical applications

(@) The properties and behaviour of semiconductor-
semiconductor and semiconductor-metal junctions are
correctly related to device structure and operating
conditions by appropriate models.

(b) Comparison of the behaviour of an actual diode with that
of a model diode is correct in terms of the diode
equation.

(c) Diode ratings and characteristics are correctly
interpreted.

(d) Diode performance is evaluated in rectifier and voltage
reference applications.

3) Apply bipolar transistor theory in practical
applications

(@) The principles of operation of a bipolar transistor are
correctly related to the given model.

(b) The derivation and design application of the small signal
parameters, g,, and r, are correct in relation to the
exponential relationship between the base-emitter
junction voltage and emitter current.

(c) Transistor ratings and characteristics are correctly
interpreted in relation to transistor circuit performance.

(d) The principle features of an epitaxial planar transistor are
correctly related to current manufacturing technology.

(e) Measurements made to plot transistor output and
transfer characteristics are accurate and the graphs are
correct in terms of scale and annotation.

(f) Predicted and measured performances of a single-stage
common-emitter amplifier are compared.




4) Apply field-effect transistor theory in TMA Evidence Supplementary Evidence & Location
practical applications

(a) The principles of operation of a field-effect transistor are
correctly related to the appropriate mathematical model.

(b) Transistor ratings and characteristics are correctly
interpreted.

(c) Measurements made to plot transfer characteristics are
accurate and the graph correct in terms of scale and
annotation.

(d) The switching properties of the MOSFET are
demonstrated.

(e) Measured performance of a single stage FET amplifier
is compared to that predicted from circuit and small-
signal model analysis.

5) Evaluate the properties and applications of
optoelectronic devices

(a) The solutions to problems relating the operation and
performance of an optical fibre to its characteristics and
light source are correct.

(b) Analysis of the effects of light upon the conductivity of a
doped semiconductor is correct in terms of the
irradiance and wavelength of the light and the
temperature and properties of the semiconductor.

(c) The performance of an optoelectronic device is
calculated given its physical properties and operating
conditions.

(d) The relative advantages of solid state displays are
critically compared.

(e) The advantages of using optical coupling are correctly
stated.

Additional Evidence - Identify any additional evidence, e.g. transcript of oral interview questions and responses/checklist
or additional assessment exercises, etc.




Assessment Matrix — The matrix indicates which instruments of assessment, within the primary assessment package,
are required to satisfy individual performance criteria.

The column titled Merit identifies where particular opportunities exist for candidates to develop their work with a view to
satisfying the requirements for the award of merit.

The row titled Minimum Evidence Requirement indicates the minimum number of examples required (or times a task
must be performed) to satisfy a particular performance criterion.
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Merit Statement

To gain a pass in this unit, a candidate must meet the standards set out in the outcomes, performance criteria, range statements and
evidence requirements.

To achieve a merit in this unit, a candidate must demonstrate a superior or more sophisticated level of performance. In this unit this
might be shown in the following ways:

(@) demonstrating an ability to use a number of different performance criteria in an integrative way (e.g. to solve problems that
are more complex than are necessary to demonstrate the achievement of the individual performance criteria)

(b) using the individual performance criteria in a creative way to solve unfamiliar problems (i.e. is able to transfer a competence
gained in one situation to a related but unfamiliar situation)

(c) demonstrating a critical awareness of the significance of the practical exercise to the theory and development of the subject.



