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vin is a sinewave at 2kHz. At this frequency and with this circuit setting, the 10-uF
decoupling capacitors may be considered as short circuit in AC small signal model.

PRELIMINARY WORK

(al) Find the AC small-signal model for this frequency for Vyypp, = +5V, and Ry =
3.9k, and compute the output signal amplitude for vy, (t) = 100m sin(272K t)V



(a2) Find the AC small-signal model for this frequency for Viypp, = +5V, and Ry =
39k€2, and compute the output signal amplitude for v;,(¢) = 100m sin(272K t)V

(a3) Find the AC small-signal model for this frequency for Vsypp, = +5V , and Ry =
390k, and compute the output signal amplitude for v;,(t) = 100m sin(272K t)V



(b) Perform the following SPICE simulations to measure v,,;, and append the print-
outs to the the end of this report

(b.1) for Viyppy = +5V , and Ry = 3.9k1),

(b.1.1) for v;,(t) = 100m sin(272K t)V
(b.1.2) for v;,(t) = 200m sin (272K t)V
(b.1.3) for v;,(t) = 500m sin (272K t)V
(b.1.4) for v;,(t) = 1 sin(272K t)V
(b.2) for Viyppy = +5V , and v;,(t) = 100m sin(272K t)V

(b.2.1) for Ry = 3.9k,
(b.2.2) for Ry = 39k,
(b.2.3) for Ry = 390kQ,
3

(b.3) for Ry = 3.9k, and v;,,(t) = 100m sin(272K )V

(b.3.1) for Viyppiy = +5V
(b.3.2) for Vyppiy = +3V
(b.3.3) for Veuppty = +2V
(b.3.4) for Viyppiy = +1V

(c) Explain the circuit operations and List the roles of the components.
Circuit function:

10 — uF' capacitors:

Vsupply:

R;:

Ry:

Rs:

D:



(d) Design

(d1) Calculations for redesigning the circuit to have the diode small-signal resistance
equal 1kQ. ( For Part 4 of the experiment )

(d2) Plan a scheme to verify the design completed in Part (d1).



EXPERIMENT:
Start with the setting
Ry = 3.9k
Vin(t) = 100m sin(272k t)
%upply = +5V
for parts 1, 2, and 3 in the following.
Part 1: Ramp up the amplitude of v;, to 1V. Observe the output waveform and

comment on it on the report. Find the maximum allowable amplitude of v;, to have
linear operation.

Observations and comments:



Part 2: Observe the output waveform for
Ry = 3.9k, 39k, 390k(2

cases. Comment on it on the report. Find, by experiment for each case the maximum
allowable amplitude of v;, to have linear operation.

Observations and comments:

Part 3: Ramp down V,p, to 1V in 4 steps. Observe the output waveform and
comment on it on the report. Find, by experiment for each case, the maximum
allowable amplitude of v;, to have linear operation.

Observations and comments:



Part 4: Redesign the experimental circuit (find Rs, or Viyppy or both, if necessary)
to have the dynamic resistance of the diode equal to 1k€2. Verify it by experiment.

Observations and comments:



