Design Equations—Commonly Used Amplifier Configurations
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Decibel (dB) Formulas (Equal Impedances)
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Sinusoidal Voltages and Currents
RMS = Root Mean Square = Effective
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RTO = REFER TO OUTPUT
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Resistor Johnson Noise Formula
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Vp =V4kTRB
where:

VR = resistor Johnson Noise spectral density
k = Boltzmann’s constant (1.38 x 1023 J/K)
T = absolute temperature in Kelvin
R = resistance in Ohms
B = bandwidth in Hz
At 25°C, 4KT = 1.65 x 10-20 W/Hz, therefore, Vg = V1.65 x 10-20RB

V rms = 0.707 Vpgak
VAVE = 0637 VPEAK
Vpeak = 1.414 Veee
Verr = 111 Ve
Veeak = 1.57 Ve
Viave = 0.9 Verr

Ohm’s Law (DC Circuits)
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Resistors in Series
RTOTAL= R1 + R2 + R3 +

Resistors in Parallel
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Two Resistors in Parallel
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Equal Resistors in Parallel
R _ R Where Ris the value of one of the
TOTAL = "N equal resistors, and N is the number
of equal resistors
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( Closed-Loop Frequency Response )
for Voltage Feedback Amplifiers
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Reactance Formulas Impedance Formulas (Series) Voltage and Impedance Formulas (Parallel)
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Common 1% Resistor Values
1% standard values decade multiples are available from 10.0 through 1.00 M (also 1.10 M, 1.20 M, 1.30 M, 1.50 M, 1.60 M, 1.80 M, 2.00 M, and 2.20 M).

Standard base resistor values are given in the following table for the most commonly used tolerance (1%), along with typically available resistance ranges.
To determine values other than the base, multiply the base value by 10, 100, 1000, or 10,000.

10.0 10.2 10.5 10.7 11.0 11.3 11.5 11.8 12.1 12.4 12.7 13.0
13.3 13.7 14.0 14.3 14.7 15.0 15.4 15.8 16.2 16.5 16.9 17.4
17.8 18.2 18.7 19.1 19.6 20.0 20.5 21.0 21.5 22.1 22,6 23.2
23.7 24.3 24.9 25.5 26.1 26.7 274 29.0 28.7 294 30.1 30.9
31.6 324 33.2 34.0 34.8 35.7 36.5 374 38.3 39.2 40.2 41.2
422 43.2 44.2 45.3 46.4 47.5 48.7 49.9 51.1 52.3 53.6 54.9
56.2 57.6 59.0 60.4 61.9 63.4 64.9 66.5 68.1 69.8 715 73.2
75.0 76.8 78.7 80.6 82.5 84.5 86.6 88.7 90.9 93.1 95.3 97.6

Common Capacitor Values

I 0 O O R IR
100

100 1000 0.01 1000 10,000
1 .1 1 1 110 1100
1.2 12 120 1200
1.3 13 130 1300
1.5 15 150 1500 0.015 0.15 1.5 15 150 1500
1.6 16 160 1600
1.8 18 180 1800
2.0 20 200 2000
2.2 22 220 2200 0.022 0.22 2.2 22 220 2200
24 24 240 2400
2.7 27 270 2700
3.0 30 300 3000
3.3 33 330 3300 0.033 0.33 3.3 33 330 3300
3.6 36 360 3600
3.9 39 390 3900
43 43 430 4300
47 47 470 4700 0.047 0.47 4.7 47 470 4700
5.1 51 510 5100
5.6 56 560 5600
6.2 62 620 6200
6.8 68 680 6800 0.068 0.68 6.8 68 680 6800
7.5 75 750 7500
8.2 82 820 8200
9.1 91 910 9100
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