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| TECHNOLOGY (6 marks)
1. Represent the simplified characteristic of the junction diode comesponding to the
following model ; (1imik)
T
v -
E Uz . L
Forward chasacierislic Reverss charachatislic
2. Mame the [ollowing element: (0.5mk)
Cite 03 applications of this elemant {1.5mk)
3. Give two advantagas and two inconveniences of bipolar transisiors with respact
to fisld effect transistars. {Tmk)
4. Defing the following terms: propagation time, noise immunity, and oparational
- amplifier offset voltage. {1.5mk}
&, Cite hwo multiplexers applications. {0.5mk)
§. Cite types of ROM memaries and two types of RAM memories. {1mik)
7. Define a Functional Flow Chart and cite two conditions for crossing over a
transition in it. {1mk}
Il ANALOG CIRCUITS (17 marks}
2.1 Direct current (& rmarks)

Consider the circuit of figure 1 below, with: E = 12V, By = 6KI1; Ry = 3K Rp = 1K,
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Figure 1
2.1.1 Calculate the equivalent Thevenin elements of the circuit, between the A and B
terminals {the diode D and the resistance Rq keing disconnected), (3mks)
2.1.2 Calculate the current flowing through the diode far tha following differents
models
a) ldeal diode. {1rmk)
) [ode with a threshold Uy = 0.75. [ Trmk)
¢) Diode with a threshold U= 0.75V and a dynamic resistance
ra =200, {1mk)
2.2  Bipolar trensistor in stetic operafion mode (6.5 marks)

Consider the circuit assembly of figure 2 below:
E =20V B1=100; Bz = 20; Vz = 12V, Vaes = Vae = Ve = 0.7V

T2
"-H =
ks
L ?.E AUy :
Frrrd
Figure 2
221 Caleulate the cutput voltage U, across the R, terminals. (1mk}
222  The output current flowing through the load resistance Ru s |z = 54,
al Caloulate tha transistor T2 base curent Igs, {1mk)
b} Then daducs the transistor T1 base current ls {1mk}
223 The zener diode D, nominal current is Iz = 20mA. Calculate the current | flowing
through R. {1mk)
2.2.4 Caloulate the value of the resistance R, (0.5mk)
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2.2.5 Caleulate the Ve, voltage, knowing that Wegt = Wer-Ven Deduce the power Py
Dissipated by the transistor T1. r2mka)

2.3 Operabional ampiifier (4.8 marks)

Consider the circuit assembly of the following figure 4 where v. is a sinusoidal voliage

with amplitude of 0.5V and v, a voltage of amplitude of 6V, Operstional amplifiers ara
supposed perfect,

RA
Rz
bt
e I+
& '
W
R Vs
Figure 4 T
2.3.1 Calculate the voltaga amplification Av of this device, (1.5mk)
2.3.2  Write expression of Vs as a function of W, R: and Ra. Deduce the value of R3 for
R2 = 2K, : [2rnks)

2.33 The resistance R1 helps compensating the differences between the operational
amplifier input currents, For this assembly, it is proven that R1 = R3 B2,

o Calculate R1. (k)
i DIGITAL CIRCUITS {15 marks}
3.1 combinational Logic (& marks)

Four directors (& : B; C; [ of a company can have access in & coffer. They each
possass a different key (respectively a, b, ¢, d). The dirsctor A can only open the coffer
in the pressnce of director B or ©. The directors B, C and D can only open the coffer in
the presence of at least two other directors. It is desired to build a logic circuit whose
cufput 5 enables to open cotfer.

3.1.1 Draw the truth fable corresponding to the functioning of the circuit. {2mks)
3.1.2 Give the eguation of the output 3 simplified with the aid of Karnaugh map. {1mk]
3.1.3 Represent S using only two-input and three-input NAND gates. (3mks)
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3.2

Sequentlel Logic (8 marks)

The figure 4 below represents the circuit of an asynchronous counter realized using JK

latches.
Qo Qi oz a3
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Figura 4 R
3.2.1 Onwhich edge do the latches commutate? {1k}
3.2.2 Atwhat logic level are the RAZ inputs actives? (1mik)
3.2.3  Plot the time diagrams of Q0, @1, Q2 and Q3 in function of the clock H signal.
{at the initial state, QO =01=02=03="0") (Brmks)
3.24 Find the modulo of this counter. (Trmk)
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