Ch. 6: Logarithmic Unit
The Decibel

Notes from EECE 281... "Ch. 6" refers to the EECE
book called "Electrical Engineering Uncovered"

15/24


mfowler
Notes from EECE 281... "Ch. 6" refers to the EECE 281 book called "Electrical Engineering Uncovered"


L ogarithmic Scale

e Engineers deal with datathat can take on values
over aHUGE range!!! ge Plotting Y vs @

— Plotting thison a“linear” scale doesn’'t show the data
well

— s0 use “logarithmic” scale(s)

— —

« Yonlogaxisvs. X onlinear axis, or
 Yonlinear axisvs. X onlog axis, or
Y onlogaxisvs. X onlog axis,

___ -~ dependson data -

— Thefollowing plots illustrate this!

» Two sets of datathat are very different, but you can’t see it
on the linear scale!!!
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L ogarithmic Scale

 Instead of using alogarithmic axis...
 First... takelog of data;

then... plot on linear axisXY «log(Y) vs. X, or

e Y vs. log(X), or

é .« log(Y) vs. log(X)

Option: Plot log(data) on linear axis @ption: Plot data on log axis
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Defining the Decibel

» Building on thislog,,(data) idea...
o Definition: use“decibels’ asalogarithmic unit

of measure for aratio between two powers
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Another “Rule’ to Know!!

P/P,=2 & ~3dB

P,/P, (non- P,/P,

dB) (dB)
1000=10°] 30dB
100 = 107 20dB
10 = 10 10dB
1=10° 0dB
0.1=10'| -10dB
0.01=102| =20dB
0.001=10%| =30dB

Know
These

Powers
of 10 are
easy to

> convert
to dB!!
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" Extending” the Decibel

* Even though dB is defined for power we can
extend it for use with voltages and currents:

— assume voltages to be compared are across same

resistance
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Use“20” forV & I, but use“10” for P
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Using the Decibel

o Comparing two guantities in system(s)
P,=1mW

P,=2mW

—>

Cable

1O|Oglo(P j 10'0910(1j -3dB
P 2

>

Amplifier

P.=10 W

—»

10'0910(:: j 10'0910( L j: 40dB
2

1073

The Cable hasa Gain of;S\dB

>

The Amplifier hasa Gain of 40 dB

|:Negative dB gain=loss... “Cablehasa 3 dB Loss’j

10'0910[ P j 10'0910(
P

10

2X10_3j=37d|3

The System hasa Gain of 37 dB

|:Gainsin a“cascade’ addindB: —-3dB +40dB = 37 dB:|

——

log(ab) =

log(a) + log(b)
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Using the Decibel (2)
» Using decibels for amplifier gains
— MUST disregard the “negative’ for an inverting gain
— Recall: Inverting Op Amp Gain = RJ/R,
—IndB thisis stated as. “20log,(R-/R,) (inverting)”
o Comparing aguantity in asystem to areference

— Sometimes common arbitrary references are used
« 1W = 10log,,(P/IW) dBW
e 1mW =>» 10log,,(P/0.001W) dBmW or just dBm

— Sometimes a physically meaningful reference is used
» Seetable for sound pressure level
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Sounds Sound Pressure Sound Pressure Not Power
Level L evel =>20log,,(SPL/y)
(nBar) (dB) e ~
Jet Plane (@ 30 m) 2000 140 L SQO,‘)J' :
; y” be”
Threshold of Pain 130 A Reference
200 120
. \_ L evelll )
Chainsaw 110
Rock Concert/Club 20 10
98\/ 20
201001 0| ==
Busy Street 2 80 :0.0002
70
50| Factor of 10
- 002 40 =>20dB
Quiet Room Reference 30
Recording Studio Level 0.002 20
_ = 0dB
T < 10

Threshold of Hearing
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