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List of 21
Important Sideband and Frequency Modulation

Formulas

1) Bandwidth in DSB-SC Formula 
Formula

BWDSB = 2 ⋅ fm-DSB

Example with Units

300Hz = 2 ⋅ 150Hz

2) Bandwidth of FM by Carson Rule with Beta Formula 
Formula

BWFM = 2 ⋅ ( 1 + β ) ⋅ fmod

Example with Units

160Hz = 2 ⋅ ( 1 + 0.6 ) ⋅ 50Hz

3) Bandwidth of FM wave by Carson Rule Formula 
Formula

BWFM = 2 ⋅ ( Δf + fmod )

Example with Units

160Hz = 2 ⋅ ( 30Hz + 50Hz )

4) Bandwidth of VSB Formula 
Formula

BWVSB = fm-DSB + fv-DSB

Example with Units

250Hz = 150Hz + 100Hz

5) Bandwidth with respect to Modulation Index of FM Formula 
Formula

BWFM = ( 2 ⋅ Δf ) ⋅ (1 + (
1
β
))

Example with Units

160Hz = ( 2 ⋅ 30Hz ) ⋅ (1 + (
1
0.6

))

6) Carrier Swing Formula 
Formula

fcs = 2 ⋅ Δf

Example with Units

60Hz = 2 ⋅ 30Hz

7) Frequency Deviation Formula 
Formula

Δf = Kf ⋅ Am(peak)

Example with Units

30Hz = 0.75Hz ⋅ 40V
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8) Frequency Deviation provided Modulation Index Formula 
Formula

Δf = β ⋅ fmod

Example with Units

30Hz = 0.6 ⋅ 50Hz

9) Frequency Sensitivity Formula 
Formula

Kf =
Δf

Am(peak)

Example with Units

0.75Hz =
30Hz

40V

10) Lower Sideband Frequency Formula 
Formula

fLSB = ( fc - fmsg )

Example with Units

35.133Hz = ( 50.133Hz - 15Hz )

11) Lower Sideband Power Formula 
Formula

Plsb = Ac
2 ⋅

μ
2

8 ⋅ R

Example with Units

0.0374W = 17V
2 ⋅

0.36
2

8 ⋅ 125.25Ω

12) Lower Sideband Power with respect to Carrier Power Formula 
Formula

Plsb = Pc ⋅
μ2

4

Example with Units

0.0375W = 1.156W ⋅
0.362

4

13) Modulating Frequency Formula 
Formula

fmod =
ω
2 ⋅ 𝜋

Example with Units

50.1338Hz =
315 rad/s

2 ⋅ 3.1416

14) Modulating Signal Amplitude of FM Receiver Formula 
Formula

Am =
ΔP

Kp ⋅ Fm

Example with Units

6.1201V =
912.0

3.3 ⋅ 45.157Hz

15) Modulating Signal Frequency of FM Receiver Formula 
Formula

Fm =
ΔP

Kp ⋅ Am

Example with Units

45.1575Hz =
912.0

3.3 ⋅ 6.12V
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16) Modulation Index of FM Wave Formula 
Formula

β =
Δf
fmod

Example with Units

0.6 =
30Hz

50Hz

17) Pre Detection Signal to Noise Ratio Formula 
Formula

SNRpre =
ADSB

2
⋅ PDSB-SC

2 ⋅ N0-DSB ⋅ BWt-DSB

Example with Units

0.4688dB =
16.999V

2
⋅ 129.8W

2 ⋅ 10W*s ⋅ 4000Hz

18) Transmitted Power of DSB-SC Formula 
Formula

Pt-DSB = PU-DSB + PL-DSB

Example with Units

351W = 250.5W + 100.5W

19) Upper Sideband Frequency Formula 
Formula

fUSB = ( fc + fmsg )

Example with Units

65.133Hz = ( 50.133Hz + 15Hz )

20) Upper Sideband Power Formula 
Formula

Pusb =
Ac

2 ⋅ μ2

8 ⋅ R

Example with Units

0.0374W =
17V

2 ⋅ 0.362

8 ⋅ 125.25Ω

21) Upper Sideband Power with respect to Carrier Power Formula 
Formula

Pusb = Pc ⋅
μ2

4

Example with Units

0.0375W = 1.156W ⋅
0.362

4
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Variables used in list of Sideband
and Frequency Modulation Formulas

above

Ac Amplitude of Carrier Signal (Volt)

ADSB Amplitude of Carrier Signal DSB-SC (Volt)

Am Amplitude of Modulating Signal (Volt)

Am(peak) Peak Amplitude of Message (Volt)

BWDSB Bandwidth in DSB-SC (Hertz)

BWFM Bandwidth of FM Wave (Hertz)

BWt-DSB Transmission Bandwidth DSBSC
(Hertz)

BWVSB Bandwidth of VSB (Hertz)

fc Carrier Frequency (Hertz)

fcs Carrier Swing (Hertz)

fLSB Lower Sideband Frequency (Hertz)

Fm Modulating Signal Frequency (Hertz)

fm-DSB Maximum Frequency DSB-SC (Hertz)

fmod Modulating Frequency (Hertz)

fmsg Message Maximum Frequency (Hertz)

fUSB Upper Sideband Frequency (Hertz)

fv-DSB Vestige Frequency (Hertz)

Kf Frequency Sensitivity (Hertz)

Kp Proportionality Constant

N0-DSB Noise Density DSB-SC (Watt-Second)

Pc Carrier Power (Watt)

PDSB-SC Total Power DSB-SC (Watt)

PL-DSB Lower Sideband Power DSB-SC (Watt)

Plsb Lower Sideband Power (Watt)

Pt-DSB Transmitted Power of DSB-SC (Watt)

PU-DSB Upper Sideband Power in DSB-SC
(Watt)

Pusb Upper Sideband Power (Watt)

R Resistance (Ohm)

Constants, Functions,
Measurements used in list of

Sideband and Frequency Modulation
Formulas above

constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant
Measurement: Energy in Watt-Second (W*s)
Energy Unit Conversion 
Measurement: Power in Watt (W)
Power Unit Conversion 
Measurement: Noise in Decibel (dB)
Noise Unit Conversion 
Measurement: Frequency in Hertz (Hz)
Frequency Unit Conversion 
Measurement: Electric Resistance in Ohm (Ω)
Electric Resistance Unit Conversion 
Measurement: Electric Potential in Volt (V)
Electric Potential Unit Conversion 
Measurement: Angular Frequency in Radian per
Second (rad/s)
Angular Frequency Unit Conversion 
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SNRpre Pre Detection SNR of DSB-SC (Decibel)

β Modulation Index in FM

Δf Frequency Deviation (Hertz)

ΔP Phase Deviation

μ Modulation Index

ω Angular Frequency (Radian per Second)

© formuladen.com Important Sideband and Frequency Modulation Formulas PDF... 5/6

https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/


7/9/2024 | 5:19:01 AM UTC

Download other Important Analog Communications PDFs

Important Amplitude Modulation
Characteristics Formulas 
Important Analog Noise and Power
Analysis Formulas 

Important Fundamentals of Analog
Communications Formulas 
Important Sideband and Frequency
Modulation Formulas 

Try our Unique Visual Calculators

Percentage change 

Proper fraction 

LCM of two numbers 

Please SHARE this PDF with someone who needs it!

This PDF can be downloaded in these languages

English  Spanish  French  German  Russian  Italian  Portuguese  Polish  Dutch 

© formuladen.com Important Sideband and Frequency Modulation Formulas PDF... 6/6

https://www.formuladen.com/en/amplitude-modulation-characteristics-formulas/FormulaList-8180
https://www.formuladen.com/en/amplitude-modulation-characteristics-formulas/FormulaList-8180
https://www.formuladen.com/en/analog-noise-and-power-analysis-formulas/FormulaList-8185
https://www.formuladen.com/en/analog-noise-and-power-analysis-formulas/FormulaList-8185
https://www.formuladen.com/en/fundamentals-of-analog-communications-formulas/FormulaList-8590
https://www.formuladen.com/en/fundamentals-of-analog-communications-formulas/FormulaList-8590
https://www.formuladen.com/en/sideband-and-frequency-modulation-formulas/FormulaList-11233
https://www.formuladen.com/en/sideband-and-frequency-modulation-formulas/FormulaList-11233
https://www.visualpercentagecalculator.com/en/percentage-change/Perc-16
https://www.visualpercentagecalculator.com/en/percentage-change/Perc-16
https://www.visualfractioncalculator.com/en/proper-fraction-addition/frac-9
https://www.visualfractioncalculator.com/en/proper-fraction-addition/frac-9
https://www.lcmhcfcalculator.com/en/lcm-of-two-numbers-by-prime-factorization-using-factor-tree/lcmhcf-1
https://www.lcmhcfcalculator.com/en/lcm-of-two-numbers-by-prime-factorization-using-factor-tree/lcmhcf-1
https://www.formuladen.com/PDF/Nodes/11233/List-of-Important-Sideband-and-frequency-modulation-Formulas.PDF
https://www.formuladen.com/PDF/Nodes/11233/Lista-de-Importante-Modulacion-de-frecuencia-y-banda-lateral-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/11233/Liste-de-Important-Bande-laterale-et-modulation-de-frequence-Formules.PDF
https://www.formuladen.com/PDF/Nodes/11233/Liste-von-Wichtig-Seitenband-und-frequenzmodulation-Formeln.PDF
https://www.formuladen.com/PDF/Nodes/11233/%d0%a1%d0%bf%d0%b8%d1%81%d0%be%d0%ba-%d0%92%d0%b0%d0%b6%d0%bd%d1%8b%d0%b9-%d0%91%d0%be%d0%ba%d0%be%d0%b2%d0%b0%d1%8f-%d0%bf%d0%be%d0%bb%d0%be%d1%81%d0%b0-%d0%b8-%d1%87%d0%b0%d1%81%d1%82%d0%be%d1%82%d0%bd%d0%b0%d1%8f-%d0%bc%d0%be%d0%b4%d1%83%d0%bb%d1%8f%d1%86%d0%b8%d1%8f-%d0%a4%d0%be%d1%80%d0%bc%d1%83%d0%bb%d1%8b.PDF
https://www.formuladen.com/PDF/Nodes/11233/Lista-di-Importante-Banda-laterale-e-modulazione-di-frequenza-Formule.PDF
https://www.formuladen.com/PDF/Nodes/11233/Lista-de-Importante-Modulacao-de-banda-lateral-e-frequencia-F%c3%b3rmulas.PDF
https://www.formuladen.com/PDF/Nodes/11233/Lista-Wa%c5%bcny-Modulacja-pasma-bocznego-i-czestotliwosci-Formu%c5%82y.PDF
https://www.formuladen.com/PDF/Nodes/11233/Lijst-van-Belangrijk-Zijband-en-frequentiemodulatie-Formules.PDF
https://www.formuladen.com/en/
https://www.formuladen.com/en/
https://www.formuladen.com/en/

