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dB and Filters — Objectives and Introduction

« Be able to calculate the cutoff frequencies and sketch the
frequency response of a low-pass, high-pass, band-pass
(pass-band) or band-reject (stop-band) filter.

 Develop skills in interpreting and establishing the Bode
response (frequency response) of any filter.

 The unit decibel (dB), defined by a logarithmic expression,
IS used throughout the industry to define levels of audio,
voltage gain, energy, field strength, and so on.

A few definitions

Power and Voltage Gain Power and Sound Pressure Levels
dB 101 E: (decibels, dB)
= 02— ecibels, dB,, = 101
S0P, S0 mwW
IjB,_. =M |ﬂg LuF_ (dB) dB: = 20 1"--l'E]I:I 0.00072 Ir..Lhﬂl'
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dB — Introduction and Applications

« Some Areas of Application — log function

1. The response of a system can be plotted for a range of values
that may otherwise be impossible or unwieldy with a linear
scale.

2. Levels of power, voltage, and the like can be compared
without dealing with very large or very small numbers that often
cloud the true impact of the difference in magnitudes.

3. A number of systems respond to outside stimuli in a nonlinear
logarithmic manner.

4. The response of a cascaded or compound system can be
rapidly determined using logarithms if the gain of each stage is
known on a logarithmic basis.

[V =20 V.,/V;
Y.V dB = 20 log,, (V,/V:) Cuin= G = Gain=12  — Toul gin=8x6x 12=576
| 0dB . :
7 6 dB —+| Stage| = Stapel s Staged —=
10 20dB . - :
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dB — Human Hearing

Output Power. dB,
Average valle 16 Jet engine
n walts._ I
150

|
1-'i-'|] Community siren

130 Jackhammer
Threshold of pain 120 — Live music concert, iPods and MP3 players at full volume

300 —110 Heahth clob, movie theater
10— |  Chain saw
30 =100 Very lowd music, motorcycle
w—|
3—‘§Ii.l Loud music, heavy truck, subway train
] —
03— EILI Orchestra. highway traffic. alamm clock
01—
o TIU' }Pm:mgn conversation
0.003 — 6o | Quict music
0001 — |
00003 — 50 Average residence, computer sysiem

40 Background music

3ILI Quiet office. computer hard drive
200 Whispering

I:LI Faint sounds. paper rustling

Dwvnamic range = 1200 dB,

1]
(LENIZ Lbar of pressure = O Theeshold of beanag

At normal hearing levels, it would take a change of about 3 dB
(twice the power level) for the change to be notficeable to the
human ear.

At low levels of sound, a change of 2 dB may be noticeable, but if may
take a & dB (four times the power level) change for much higher levels
af sound.

Sound pressure level:

4B, = 201081955007 ubar
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dB — Voltage Example (Amplifier Stages)
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2) Find the voltage at the output of the 10dB gain stage

Vin = 10mV _,

5dB

A 4

5dB

10dB|_, -, Vout

20dB => Gain of 10
(10mV)(10) = 100mV

15dB => Gain of 5.62
(10mV)(5.62) = 56.2mV
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dB — In Class Problem (Power)

1) Assuming a cellular phone base station
transmits at 10W and a smartphone transmits at
100mW, what’s the difference in these two power | gatery status
levels in dB? e

Status

2) If the received signal is -97dBm (a realistic S
number), how many watts is this? ety e et

3) How many volts is this in a 50 Ohm system? e

Network

Verizon Wireless

Signal strength
-07 dBm 43 asu

Mobile network type
LTE

Service state
In service

Roaming
Mot roaming

IiEm = 10 I'I'.'lgm

| mW
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Filters — Introduction

Any combination of passive (R, L, and C) and/or
active (transistors or operational amplifiers)
elements designed to select or reject a band of
frequencies is called a filter.

In communication systems, filters are used to
pass those frequencies containing the desired
iInformation and to reject the remaining
frequencies.

In general, there are two classifications of filters:
= Passive filters
= Active filters
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Filters — Classification and Examples
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