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Lecture 27m: Noise & MDS

Example: TransR Amplifier Noise (cont)
UCBerkeley
* To summarize, for a transresistance amplifier, the
equivalent input-referred current and voltage noise
generators are given by:
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Example ARW Calculation
U1 .
* Example Design:
% Sensor Element:

m = (100pm)(100um)(20um)(2300kg/m3) = 4.6x10-1%g

o, = 2n(15kHz)
= 2n(10kHz)
k; = o2m = 4.
xq = 20 pm
50,000 . 7
V, = BV | BB icomrones
h = 20 pm ' ~
d=1pum
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R = 100kQ

i, = 0.01 pA/VHz
Vi, = 12 nV/VHz T s
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General Description

same chip with standard bipolar transistors (BI-F)
nology), These smpiiters feature low input bias
cumentsow offset woltage and offset vaitage drift, coupl

law yoltage and current nolse and & faw 111 noise cormer

Features

Advantages

® Replace expensive fybad end modue FET op amps

® Rupged JFETs aliow biow-aut fraa handling compared
with MOSFET input dévices

w Excellent for low noise spplications using eher high or
low source impedance —very low 11 comer

® Offset adjust does not degrads dnft or commen-made
repection as in most moncithic amplifiers

™ Hew oulput stage allows use of large capaciive loads
(5,000 pF) withowt stability protiems

capability

Applications

B Pracision high speed integrators

® Fast VA and A/D converters.

u High impedance buftars

® Widehand, low nolse, low difl amplifiers

Bl e maeiio: Sniibou Wit 19" fcma wssng

Thess are the first monolithic JFET input operational ampi-
fiers o incorporate well matched. high voltage JFETs an fhe
™ Tech-

#sat W Low Input bias current  30pA

wih offset adjust which does not degrade drifl of
common-mode rejection, The devices are also designed for
high siew rate, wide bandwidzh, sxtremedy fast satting time

® Intemal compenisalion and large &fferental input vollage

LF356 Op Amp Data Sheet

LF155/LF156/LF256/LF257/LF355/LF356/LF357
JFET Input Operational Amplifiers

u Loganihmic ampifiers
= Photocall amplifiers
& Sample and Hold crcults

Commaon Features 1]

= Low Input Offset Current. 3pA Ui
& High input impedance V 44
W Law Input nois current w

w High commen-mode rejedtmmram™ 100 dE

® Large de voltage Gain. 106 dB

Uncommon Features

LF155/ LF156/ LF2577  Units
LF355 LF25el LFis7
LF356  [A,=5)
m Extremaly 4 15 15 s
tast satiling
tme o
Q%
Fast slew 5 12 50 Vips
rate
| Wide gain 25
bandwidih

Low Input 0
nolse
voltage

reum 1y ©. Inyuyen

- 0.0l FAIWQ

F: \? n\”\r“;
ot

11/18/08 45

42}“

T

Copyright © 2018 Regents of the University of California

UCBerkeley

Example ARW Calculation (cont)

Get rotehion rafe. 4 ovfpul cument scale facter:
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& Example ARW Calculation (cont) & What if o4 = o,?
" UCBerkelgy "UGE ﬁmlmy=
Ryn Bsin 2MASA(ELXITY) _ )10 6hs TF (e Ws*1SKHR, fem |@GWl =1 and
e (onedand Wa . (20,)(s)(2000€) = L72X107C
" A2 ZQuynd® ()| » 2 @5 Xt * 2 P20 (20062) = L22%10C
1.66x10°C 2 (166x10 2 07.;\) - .
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