Stgy

Stoff fra
 Fraden kap 5.13

* Fraden kap 3 (Induktans, kapasitans, Seebeck
effekt, piezoelektrisitet (triboelektrisitet).

e Keithley: Low level measurements handbook



Egenskaper ved stogy

e Middelverdien av stgysignalet er null

noise

e Ser pa middelverdien av kvadratet
<V2 >¢O

noise

* Mange stgykilder er ukorrelerte

Viio) = Vi) +{V5)



Midling
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Filteregnskaper for midling over en

periode T
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Hva med bandbredden?
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Altsa

Midling over n perioder:
e Reduserer RMS stgyen med en fakor 1/Vn

e Reduserer samtidig bandbredden med en
faktor 1/n

Forutsatt:

 Malingene er ukorrelerte i tid
e Stgyen er hvit

Har forsgkt a sannsynliggjgre:

€ =/ A



Steymaling

Kan tenke oss:

- .- - -

Resultatet:

e Avhenger av frekvensen vi maler ved f=)5(f,+f,)

e o0g av bandbredden vi maler med Af=(f,-f,)

<Vniise> — g(f)Af
Tar ofte kvadratroten for a finne RMS verdien

o) [ ) (Vi) =e()VAT

Enhet: JHz



Amplitude [V/(Hz)"]
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Eksempel 1
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Amplitude [V/(Hz)"]

Eksempel 2: Darlig skjermet

- DC 500kS 1s Rl 1TMQ
: — V,_, Voltage V, off
7 ——V,_, Voltage V, OV
E .
§ ! V., Voltage V, -1V
] "=.\ —V_, Voltage V, -3V
? \ V., Voltage V, -6V
; \W‘ —V, , Voltage V, -9V
?: \
3
? ~a i

T ] TEIT] T— T L] g T i LERE) SRR IULEL)
0,1 1 10 100 1000 10000 100000 1000000

Frequency [Hz]



Amplitude [\

1E-4

1E-5

1E-6

1E-7

Praktisk steymaling

Maler over tid t,med intervall At
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Typer stgy

Indre st@gy (inherent noise) Ytre stgy (transmitted

* Termisk stgy (Johnson noise):
noise)  Magnetisk
e Schottky noise e Elektrisk
o 1/f stay e Elekromagnetisk (RF)
e Termisk

e Vibrasjoner
e Fuktighet/kjemikalier



Termisk sty

Resistivity/dissipation: Noise:

V2=4KTRAf

Electric field

Electric energy -> Heat Heat -> Electric energy



1/f stay

Mange mekanismer

— For eksempel “fanging” av ladningsbzerere

Avhenger av kvalitet og stgrrelse pa
Komponenter

Kan reduseres
Umulig a bli kvitt




Induksjon i slgyfer

FIGURE 3-9: Low Voltages Generated by Magnetic Fields
FIGURE 3-10: Minimizing Interference from Magnetic Fields
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Jordslgyfer

WRONG CONNECTION Fig. 5.50. Cable shicld is  erroneously
shield grounded at both ends,
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Fig. 5.54. Wrong connection of a ground termuinal 10 & cirewit (A); path of a supply current
through the ground conduectors (B).



Seebeck stgy

90 3 Physical Principles of Sensing
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Fig. 3.36. Output voliage from standard thermocouples as functions of a cold-hot temperature
pradient.



Stoy i ledningsf@ring

(Elektro) magnetisk induksjon
Piezoelektrisk effekt

Triboelektrisk effekt
Lekkasjestremmer (pa kort)




Frekvensinnhold (Fraden)

Table 5.4, Typical Sourees of Transmitted Noise

Extemal Source Typical Typical Cure
Magnilude
e i :
0U/30 Hz power 0D p Shielding; attention 1 proond loops:
isolated power supply
24K 100 Hz supgply ripple I v Supply Gliering
1807150 Hz magnetic pickup from
saturaied 6¥S0-Hz transfonmers 0.5 pv Reonentation of componenis
Radio broadeast sitions [ mV Shielding
Switch nrring | mV Fibering of 5= 100-MHe components:
atention to ground loops and shiclding
Vibration 10 pa Praper anention 1o mechanical coupling:

Cable vibmnon

Circuit boards

(1O-100 Hz)
100 p A

U.00-10 pAHE
below 10 He

elimination of lends with large voltages
near mput werninals and senson

Lise o low-norse {carhon-coaed diglectric)
cuble

Clean board thoroughly; use Teflon insulation
where peeded and eoeard well

Sawrce: Adapted from Ref [13].
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