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e, = \/4kTRAf where e is the rms noise voltage
T is Temperature in Kelvin (K)
R is Resistance in Ohms ( Q)
f is noise bandiwdth frequency in Hertz (Hz)
k is Boltzmann's Constant 1.381E-23 joule/K

Note to convert degrees Celsius to Kelvin

Ty = 273.15°C + T,

FHER L1 AlE

TR L1 — s EHAAEM RS, RYEZRIEXIABE ATV RMS B s H
feo AERZEAGOLT, TRNAE THE “mEft TRERA 2 EH? 7 f52Z,
AT AR Lo R U AR L PR 00 0 2 SR B ATT 2K RMIS FAue 75 F s e A Ay U .
XA M P TR0, I A AGCAE N — R BRI ai o th 2. X AT —
S AELR IS (K VARIIRGE e vt27 EIOCR, FATTAlKs RMS e s i I B 4k O DA
XHUEAE MRS o AL, FEST A OTTART, BAGIRIR LB RS A R, A
SCH . AE T AGET 227 AT 1, Bl J LR SO 18 5 P AR 100 i it 10 0
RN

I RSCIE S 70 A R BN K2y RERR AT “ MR e L5 1.2) o ¥ —
RO ] P 0045 FA e 7 o s 22 o1 AT S AR I, AGZ AR, JRATTe] BUK SR HY e
HPLIENIBAR. B 1.2 Bon T IR A ARRIE,  JF45 Hh T AR . AR 2 L o



Number of Counts
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Probability Density function for Mormal (Gaussian) distribution
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Where

f{x) -- Probability Density function for Gaussian Distribution
¥-- the random variable. In this case noise voltage.

p — the mean value

o — the standard deviation
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Where

P(a < x < b) -- the probability that x will be in the interval (a, b)
x-- the random variable. In this case noise voltage.

u -- the mean value

o -- the standard deviation
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n=— Z X (1.4) Mean Value

(1.5) Standard Deviation
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1.1 Normaly noise sources are uncorelated (Le. C=0)
&= {0l * This equation s used for uncomelated noise source
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Example where BEMS = STDEV

g(t) = sin(t) + 0.3

! 1z
S 1) dt -
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Variance for a Discrete Statistical Population

Ll
=10

War

2% i
J‘ 1-.g{t} i |..I.:'b dt var = 0.5
0 :

Standard deviation for a Discrete Statistical Population

T =/var o =0707

Root Mean Squared (RMS) for a Discrete Statistical Population
This is the same as cifu=10
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EME=-Jo +p So o =+/RMS —p
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Example where RMS = STDEV

g(t) :=sin(t)

1 2n
Y= J g(t)dt
-0, n=0

Variance defined for a Probability Distribution Function

27
J (g(t) — )’ dt

2n -0 0

var ;=
var = 0.5

Standard deviation defined for a Probability Distribution Function

c :=\/var o =0.707

Root Mean Squared (RMS) defined for a Probability Distribution Function
This is the same as ¢ if p =0

21 \
J g(t)” dt
)

RMS :=

2 —0 0 RMS =0.707
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Dim x(5) as double 'x() is an array of measured voltages
Dim N as integer 'N is the size of the population

Dim Sum, Sum_Sqr, Sum_Sigma as double 'collects the sum

Dim Average, RMS, Sigma as double 'results we are calculating

x(1)=1.2: x(2) = 0.8: x(3) = 1.8: x(4) = 0.7: x(5) = 1.2: N =5

Fori=1toN
Sum = Sum + x(i)
Sum_Sqr=Sum_Sqr + (x(1)) * 2
Next i
Average = Sum /N
RMS = (Sum_Sqr/N) " 0.5

Fori=1toN
Sum_Sigma = Sum_Sigma + (x(i) - Average) " 2
Next i

Sigma = (Sum_Sigma / N) * 0.5

Print "Average="; Average
Print "Standard Deviation="; Sigma
Print "RMS="; RMS

Result of run

Average= 1.14

Standard Deviation= 0.387814
RMS= 1.20416
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Mean defined for a Probability Distribution Function

o
M :J (R)E(x) dx (1) Continuous form
=
=
w= 3 ] (2) Discrete form
x

Variance defined for a Probability Distribution Function

=
et | (x — )80 dx (3) Continuous form
Y
r il .
LI ["X* H"‘-ﬁX)] (4) Discrete form
x=—=

Standard deviation defined for a Probability Distribution Function

=
J [ (5) Continuous form

-

G:\I{::: i [(_x_u',? EX>:| (6) Discrete form

x=-m

Root Mean Squared (RMS) defined for a Probability Distribution Function
Thisisthe same asg if p=0

2 (7) Continuous form

(8) Discrete form
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Mean defined for a Discrete Statistical Population

b
J &t de (9) Continuous form
a

p== g {10) Diserete form

Variance defined for a Probability Distribution Function
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P J (- )t
b-al, {11) Continuous form
2 1 8 2
si=L 2 (mw) {12) Discrete form
i=1

Standard deviation defined for a Probability Distribution Function

(at —nlat (13) Continuous form

=
seilate %Z [ {14) Discrete form
i=1

Root Mean Squared (RMS) defined for a Probability Distribution Function
This is the same as o if 1 =

RMS =
(15) Continuous form

BMS = (16) Discrete form




