LABORATORY OF ELECTRONIC CIRCUITS
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2.1. Measurement of the following parameters of the amplifier for different feedback configurations: low and high 3-dB
frequencies (fLsa, fHaas), center frequency (fo), input and output resistances (Rin, Rout), nonlinear distortions (h).
Initial condidtions of the measurements: fi, = 18 kHz, V, = 300 mVgums

Amplifier's configuration A (open loop) B (closed loop 1) C (closed loop 2)
input voltage Vs [mV]
fiaas (@t Vo =300/42 = 212 mVrus) [kHz]
Srsas (@t Vo = 30042 =212 mVrus) [kHz]
center frequency £, =/ f1sus * frrsas [kHz)
gain at center frequency K, (f;) [V/V]
output voltage V.’ for Rin measurement [mV]
output voltage V.’ for Rout measurement [mV]

nonlinear distortion / [%]

2.2. Measurement of an amplitude characteristic of the amplifier for different feedback configurations (measuerements
are conducted by point-by-point method).

Initial condidtions of the measurements: for each amplifier's configuration, set initially fi, = 18 kHz, and set V; at
which V, is 300 mVguys.

A (open loop) B (closed loop 1) C (closed loop 2)
S Vo K, S Vo K, S Vo K,
] | o] o] |20 o ey [ [ P e ey Ty [y 12008l

1.0 200 Hz 200 Hz
2.0 400 Hz 400 Hz
4.0 700 Hz 700 Hz
7.0 1.0 2.0
10.0 2.0 4.0
18.0 18.0 18.0
50.0 50.0 50.0
70.0 100.0 100.0
100.0 500.0 500.0
120.0 1 MHz 700.0
140.0 1.4 MHz 1 MHz
170.0 1.7MHz 1.2 MHz
200.0 2 MHz 1.5 MHz
500.0 3 MHz 2 MHz

3. Data elaboration
1) Plot the measured characteristics 20log| K, | on separate graphs (vertical axis is linear, horizontal axis is logarithmic).

2) Calculate operating points of the transistors, the amplifier gain and input and output resistances of the amplifier.
Use the following data: V.. =12V, V, =25mV , V,, =0.7V, =200, « :%, R, =51kQ2, R, =6.2kQ2, R. =8.2kQ2,
+ 1 2 1

R., =22kQ, R, =560Q, R, =12kQ, R, =5.1kQ, R, =18kQ, R, =36kQ, Ry =R, =1kQ, Ry =2kQ



. . . RB2 VB1 — Ve
Operating point of the transistor Q1: V, =V, ———=............., [ =———— =,
‘ R, +R, ‘ R
1 2 1
Ver, =Vee =(Re, + Ry, ) Iy = ovve ,
ing poi i V, =V, —R.-I. = Vo Ve _
Operating point of the transistor Q2: V), =Vc —Re ~lg =i, IC2 — SRR
Ey
Ver, =Vee =(Re, Ry, ) I, = oo
Auxiliary equations:
I r, R, ‘R
Gy = = e ,r”]:£= ............. == R =——T = .. VR, =R, +R, =........ ,
v, g, p+1 Ry +R;,
1. r R, ‘R
8 = % = s ,rm:£: ............. T, = 2= s Rl(,=M= ............. R, =R, AR =
Ve 8, p+1 ' RE, + RFC

For calculations, please use the formulas in the table below. Attention: for configuration B use RlB i RZB for calculations; for

configuration C use Rlc i RZC . You must fill empty fields in the table below.

A (open loop) | B (closed loop 1) | C (closed loop 2)
Small-signal gain K,
-1
A= g L1 a-(Rcl-r,rz) 1 (rel+R1)'(/7’+1)
K, = "R, R, R R +r, 1, +R (r +R)-(B+1)+R;
g RCZ R« -RC1 T 1 R, R A
. . . . 5 o
: RCz +RL Rcl+r7fz r€’|+RE| Ri"+RS B_RE +RF’ Ku_A/b_l‘i‘A'B
A'= e B= e | A= B= e
Calculation of the input resistance R
-1
-l . 1 1 1
11 1 R,.:RS,+(ﬁ+1)-(re‘+R2),R,./.=Ri-(1+A~B),Rm: +—t—
R = R_+_+(r +R, (B +1) Bt R B
R R J T Ry = e [ R= Ry = e
Calculation of the output resistance R,
-1
R R -R
R _R RO = L+L+L ' rof = 0, ’Roul = - .
out C, RC RL RZ 1+A B RL _Ru/'
T T | Ri= -
. . . A (open loop) B (closed loop 1) C (closed loop 2)
Amplifier's configuration theoretical measured theoretical measured theoretical measured
Kll
v, .
R, = °— R, —Rg [kQ]
VO - VO
R, ‘R,
R, =—+—"+— [kQ]
R, -V, .
v RL
VD - VO
Jisa [kHZ] - - —
Srrsas [kHZ] - - —

For each measurement result, include your conclusions. Compare the above theoretical
results with the measurement results of the real circuits.




