Noise 3

Exercises -
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1. Find the total noise due to:

Poo T

Resistance
Op amp broadband voltage noise
Op amp 1/f voltage noise

. Op amp current noise

Compute the total combined noise.
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Noise 3

Solutions
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1. Find the total noise due to:
a. Resistance

G = Ny 10K s
"Ry 2000

f_GBW_ZZMHz_431kH
‘" G, 51 z

BW, =K, - f. = (1.57)(431kHz) = 677kHz
Ex = +/4k-T-R-BW, = /4(1.38 - 10-23]/K)(298K)(2000)(677kHz) = 1.49uV

b. Op amp broadband voltage noise

Eng = (en)y/BW, = (3.8nV/VHz),/(677kHz) = 3.13uV rms

c. Op amp 1/f voltage noise
= eney/fo, = (60nV/VHz)v0.1Hz = 19nV

1 (fH) — (15.8nV) |1 (677kHZ) — 753nV
n:...'fL = .on n 01HZ = ONnvV rms

Npormal

DNflicker en normal
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d. Op amp current noise

eni = Req * In = (196Q)(2.2fA/vVHz) = 0.00043 nV/vHz
En = en+/BW, = (0.00043nV/vHz)V677kHz = 0.353nV rms

d. Total combined noise

2 2 2 2
En_total = \/Enr + Eppg” + Enﬂicker + Ep;

En toral in = v (1477uV)2 + (3.13uV)2 + (75.3nV)2 + (0.353nV)2 = 3.46puV rms
En_total _out = GnEn_total_in = (51)(3.56pV) = 177V rms
Ep total _out_pp — 6En_total _out — 6(177uV) = 1.06mVpp
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