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' Electronics Final
p I I A Calculators and extra-documents are not allowed. The marking scale is

ECOLE O INGENIEURS £M INFORMATIQUE given as a roth gu’.de'

. Answer only on the exam sheet. If much space is needed, write on the
back.
. D'l D3
Exercise 1. Double alternation rectifier (6 points) [: | D | :]
. . . . o u(t) R
Consider the following circuit, where v(t) is a triangular periodic signal, drawn
in the questions ) and f}. For the first questions, consider the ideal model for
the diodes.

a) When the provided voltage v(t) is positive (0 < t < g), which O
diodes are turned on? Explain your answer. W

b} What is therefore the expression of u?

c) When the provided voltage v(t) is negative (% < t < T}, which dicdes are turned on? Explain
your answer.
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d} What is therefore the expression of u?

e} Draw u(t).

XIQ)
Viax

f) The diodes are modelled now by the threshold model. Sketch u(t) and explain your reasoning. The

threshold voltage of each diode is denoted by V,,, where V, = 0,7 V.

/N6
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Exercise 2. Zéner's diode (4 points) N

| IS |
Consider the following circuit, with ¥ € R. : : R
Sketch the transfer characteristic, i.e. U = f(V), considering the real model for V () R I:| u
the diode.

Write explicitly the different equations of the patch-defined characteristic. We
will denote by V, the threshold voltage in direct polarization, by rp the internal resistance of the diode in
direct polarization, V; the Zéner voltage, and r;; the internal resistance of the diode in reverse polarization.
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Exercise 3. Polarization of the transistor (3 points)

Consider the following circuit, with:
* R.=600, Ve =12V

Transistor characteristics: § = 100, Vg = 0,7V when the Base-Emitter
junction is turned on and Vg, .. = 0,2V.

1. We want to tune the current in the resistance R to a value of 100 mA. Which value
of Rg must be chosen?

2. If Rp varies, so does [g and thus I too. What is the maximal value that can be got for I,
{saturated transistor)?
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3. What is the minimal value of Ry to saturate the transistor?

Exercise 4. Polarization using resistance bridge (4,5 points)
Consider the following circuit, with: Ry Re
o R, =20kQ,R, = 4k, R, = 1,2k0, R, = 8002

L4 VCC =12V

e Transistor characteristics: f = 100, Vgg = 0,7V when the
Base-Emitter junction is turned on and Vg . = 0,2V

Notice: The numerical values are just given as orders of magnitude. NO R Rg
NUMERICAL COMPUTATION IS EXPECTED! 2

We will assume that the transistor is polarized in its linear regime. M
Determine the polarization point of this transistor (i.e. the expressions /77&7
of the currents Iy, Icp and Iz, and the voltages Vggg, Veeo and Vego).

5/7



EPITA / InfoS3 December 2018

6/7



EPITA / InfoS3 December 2018

Exercise 5. MCQ (2,5 points — No negative point)

1. Which characteristic corresponds to the current/voltage characteristic of the ideal model of the

diode:
AL
40, e A
Vo Iq Ug Vo Uy Vo U:,
a- b- c- d-

2. In reverse polarization the Zéner dicde can be modelled using one of these three models : ideal,
threshold or linear ones.

a- TRUE b- FALSE

3. The transistor effect is such that:
a- Anintense current can flow between the base and the collector
b- Anintense current can flow between the emitter and the collector.

c- Anintense current can flow between the emitter and the base.

4. When the transistor works as a switch:

a- The transistor is equivalent to a closed switch when some current flows through the base.

b- The transistor is equivalent to a closed switch when no current flows through the base.

¢
d

The transistor is equivalent to an open switch when no current flows through the base.

The transistor is equivalent to an open switch when some current flows through the base
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