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€ Input Voltage Noise is bandwidth dependent and
measured in nV/YHz (noise spectral density)

4 Normal Ranges are 1nV/A Hz to 20nV/VHz
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@ ALL resistors have a voltage noise of Vg =\( 4kTBR)
€ T = Absolute Temperature = T(°C) + 273.15

4 B = Bandwidth (Hz)

€ k = Boltzmann’s Constant (1.38 x 10-23J/K)

€ A 1000Q resistor generates 4nV / VHz @ 25°C
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# Normal Ranges: 0.1fA/ Hz to 10pA/NHz

€ In Voltage Feedback op amps the current noise in the inverting and
non-inverting inputs is uncorrelated (effectively) but roughly equal in
magnitude.

€ In simple BJT and JFET input stages, the current noise is the shot
noise of the bias current and may be calculated from the bias current.

@ In bias-compensated input stages and in current feedback op amps,
the current noise cannot be calculated.

€ The current noise in the two inputs of a current feedback op amp may
be quite different. They may not even have the same 1/f corner.
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EXAMPLE: OP27 VALUES OF R
Voltage Noise = 3nV / Y Hz CONL';'SI\T'ON
Current Noise = 1pA /Y Hz
T =25°C
AMPLIFIER
VOLTAGE NOISE
+
AMPLIFIER
oP27 D—e—0O CURRENT NOISE
R FLOWING IN R
AN JOHNSON
N NOISE OF R
R1
RTI NOISE (nV / V Hz)
Neglect R1 and R2 Dominant Noise Source is Highlighted

Noise Contribution
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€ 1/f Corner Frequency is a figure of merit for op amp
noise performance (the lower the better)

€ Typical Ranges: 2Hz to 2kHz

€ Voltage Noise and Current Noise do not necessarily
have the same 1/f corner frequency

E6: EEMAFRFIISAEFE

AR 838 1/£1X 858 P FRL s 3G R T R 7 0 4 8 Rl L o S A X

en,in,zkﬁ\g,
Hrp, KRR B R A T, ME KR /PR,

B AR (R HOR B3 MO 6 PR AL T 1-10 Hzyu Bl N, MJFET S0 50038 H iz
BUBOR # WAL T-1-100 Hzfe BN, At , 8 & BORS: rTRE R RE ) At ik28 DU
LI R EPERE, MM SBU/HYTECRE RS 22, S Hz, £5E1-2 kHz, XT3
APEFTEE R DI B, X A I A RARE R, HA R A E WA T
RH AR,

“BRARE IRE

PRARALME " Z 2 Tl ARG, BUTRRARIDEORAE . %0 7 R R A R RY
BEALIY BR AL ALLE I, R A 1] B O 1O+ 22 RO I 1] i 1Rl P B BEAILAEL . b ISR 7 e v 3K 1 A7 AE
FRE GRS R, X R T ERARAE W SRR it 5T R A 1 Y

Page 6 of 7




MT-047

60 AR A LR R s ORI, RORAEME A R MR AR, A, AN

e 5E MR BVERRAEE AR, P BBl R ey, 79 e R A0 HL AR 7™ ik n]

58, XMEMEE R BORS RIS ROR UL, A= B AR b B K AR 7 197 dh B AN AT 2 0
o Bk, ZBIMRBTHRTBFEM P EEAZTRBZG S,

£
230k

1. Hank Zumbahlen, Basic Linear Design, Analog Devices, 2006, ISBN: 0-915550-28-1. Also available as
Linear Circuit Design Handbook, Elsevier-Newnes, 2008, ISBN-10: 0750687037, ISBN-13: 978-
0750687034. Chapter 1.

Walter G. Jung, Op Amp Applications, Analog Devices, 2002, ISBN 0-916550-26-5, Also available as Op
Amp Applications Handbook, Elsevier/Newnes, 2005, ISBN 0-7506-7844-5. Chapter 1.

Copyright 2009, Analog Devices, Inc. All rights reserved. Analog Devices assumes no responsibility for customer
product design or the use or application of customers’ products or for any infringements of patents or rights of others
which may result from Analog Devices assistance. All trademarks and logos are property of their respective holders.
Information furnished by Analog Devices applications and development tools engineers is believed to be accurate
and reliable, however no responsibility is assumed by Analog Devices regarding technical accuracy and topicality of
the content provided in Analog Devices Tutorials.

Page 7 of 7




