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Figure 1.6. Signals associated with the functioning of the bipolar transistor monostable
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Figure 1.9. Evolution of the different signals at the level of the op-amp monostable: (a) triggering signal; (b)
output signal; (c) signal at point A; (d) signal at point B
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Figure 1.13. Signals implemented in a NOR gate monostable
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Figure 1.26. Application example of the Schmitt trigger: reshaping of a square wave
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Figure 1.31. Variation of the output signal corresponding with the signal applied
to the input of the bipolar transistor Schmitt trigger

Vsat‘t ey
Vs
~ Va
1 AR, Uy WERpRR A, VE Sy fE—— \q-----F- [ ____________ - E
Ve V.

Figure 1.33. Evolution of the output signal vs compared to the signal ve applied
to the input of an op-amp Schmitt trigger
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Figure 1.36. Signals involved at the non-inverting Schmitt trigger level
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Figure 1.39. Signals involved in a Schmitt trigger with adjustable thresholds
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Figure 1.40. Evolution of switching thresholds based on the reference voltage Vet
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Figure 1.42. Evolution of the output signal according to the signal applied to
the input of a Schmitt trigger designed around the 555 circuit
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Figure 1.46. Evolution of the output signal according to the signal applied
to the input Schmitt trigger based on the 7414 IC
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Figure 1.47. Hysteresis cycle of the Schmitt trigger based on the 7414 circuit
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Figure 1.50. Hysteresis cycle of the built-in Schmitt trigger of the 4093 circuit
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Figure 1.51. Evolution of the switching thresholds with the supply voltage
(source: datasheet Texas Instruments)
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Figure E1.1. (a) Monostable circuit and (b) signals involved
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Figure E2.3. Representation over the time of voltages va, vs and vs
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Figure E3.2. Switching of the stable state to the quasi-stable state
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Figure E3.3. Representation of voltages va, vs, Vg, vc and vs
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Figure E4.3. Evolution of the duration of the quasi-stable state according to R
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Figure E5.3. Evolution in time of the signals ve, vs, vs and va
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Figure E5.4. Effect of the recovery time on the monostable operation



Figure E5.5. Insertion of diode D1 to decrease the recovery time
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Figure E5.6. Effect of the diode on the recovery time
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Figure E6.2. Representation of the evolution over time of the signals at points
B, S, A and at the terminals of capacitor C for V1 > 0
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Figure E6.3. Evolution of the duration of the quasi-stable state according to voltage V1
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Figure E7.1. (a) Circuit under study and (b) signals applied on the inputs
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Figure E7.3. Representation of the evolution of the output voltage
according to ve1 and ve2
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Figure E7.4. Evolution of the output voltage vs according to time
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Figure E7.5. Evolution of the output voltage vs according to time
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Figure E7.6. Evolution of the output voltage vs with respect to time
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Figure E8.2. Evolution of the switching thresholds according to Vo
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Figure E8.3. Representation of vs(t): (a) Vo = Vec and (b) Vo =0




“vs(t) and v, (volts) “vs(t) and v, (volts)

VCC et — e E—
&P awiia ;/\x VCC‘//\ s T
S el = EE B EEEE
3|/ \ [ ‘! [ l\ 2 5“ \K ‘ [ \ | \

et b Pt deai sl t
0 \ [ \ { \ n \ | 1o
ERE IR = ) R SR R il

g CiE S ERE R B ER A i ERR W A

Litiiteh = 1 i [ {] it

I\ 'HV‘ \ [ \ [ [ \" [ ||

A EE R L | e -

(@) (®)

Figure E8.4. Representation of vs(t): (a) Vo = Vcc/2 and (b) Vo =(-Vcc/2)
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Figure E9.2. Evolution of the high switching threshold according to Rx
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Figure E9.3. Evolution of the low switching threshold according to Rx
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Figure E9.4. Graphical determination of the switching thresholds for
Rx = 10 kQ: (a) high threshold and (b) low threshold
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Figure E9.5. Evolution of the output voltage with respect to time according
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Figure E9.6. Graphical determination of switching thresholds for Rx = 20 kQ:
(a) high threshold and (b) low threshold
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Figure E9.7. Evolution of the output voltage with respect to time
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Figure E9.8. Evolution of vs = f(ve) for Rx = 10 kQ
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Figure E9.9. Evolution of vs = f(ve) for Rx = 20 kQ
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Figure E9.10. Evolution of the high threshold V1 and the low threshold
V2 according to voltage Vx
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Figure E9.11. Plot of vs(t): (a) Vx =0 V and (b) Vx = Vcc =10 V
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Figure E9.12. Plot of vs = f(ve): (a) VX = 0 V and (b) VX = VCC =10 V
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Figure 2.5. The output of the comparator gives at all times information about the amplitude of the input signal
with respect to a reference voltage Vo
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Figure 2.6. Op-amp integrator circuit
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Figure 2.13. Basic sample-and-hold circuit
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Figure 2.15. Sampling and reconstruction of the original signal when the sampling frequency is very large
compared to the maximal frequency of the signal
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Figure 2.17. (a) Analog signal s(t) to be processed. (b) Corresponding
sampled signal. (c) Each signal has its own frequency spectrum
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Figure 2.27. Quantification operation
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Figure 2.34. Various steps to obtain the code for an analog sample
for a successive approximation ADC
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Figure 2.36. Schematic diagram of a single-ramp converter
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Figure 2.38. (a) Signals involved during conversion of a negative
sample, (b) signals involved during conversion of a positive sample
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Figure 2.43. Different signals at the dual-slope ADC level
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Figure 2.46. Signal representation at the level of the sigma-delta
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Figure 2.47. Signals identified in a sigma-delta ADC and binary output stream
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Figure E8.2. Signals involved at different points of the circuit presented in Figure E8.1
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Figure E11.2. Evolution of various signals in the ADC under study
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Figure 3.13. Operating mode of a PLL
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Figure 3.14. Vector representation of input and output signals
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Figure 3.18. Various existing signals in a digital PLL. (a) reference signal
Ve; (b) signal vs that can be found at the VCO output. (c) signal v that is
found at the phase comparator output
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Figure 3.20. Signals at the phase comparator input and output when
the phase shift is greater than
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Figure 3.25. Phase comparator input and output signals
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Figure 3.28b. Phase shift close to x between ve and vs
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Figure 3.29. Signal ve(t) is lagging compared to signal vs(t). Signal D (Down) is active



L S|G|N (Ve): 3
E
:
CO'MP|N (Vs): 14
E
t;
CPout (Output): 13
E —
I
O Lal

Figure 3.35. Input and output signals of the type-2 phase comparator of the
4046 IC (signal ve is in leading phase compared to signal vs)
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Figure 3.36. Input and output signals of the type-2 phase comparator of the
4046 IC (signal ve is in lagging phase compared to signal vs)
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Figure 3.60. The 4046 IC and its block diagram
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Figure 3.63. Schematic diagram of the two types of 4046 phase comparators
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Figure 3.64. 565 PLL circuit in 14-pin DIL casing (a) and in 10-pin
cylindrical-shape metal case (b)
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Figure 3.69. PLL block diagram; the input and output quantities are frequencies
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Figure 3.73. Bode plot of the open-loop transfer function of the PLL with a
first-order low-pass RC-type loop filter
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Figure E10.3. Evolution of voltage Vr at the capacitor terminals
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