
Lecture Notes in “Digital Communications” Digital Modulation 
Electrical Engineering | University of Anbar by: Dr. Mohammed AlMahamdy 

-38- 

2.3 BINARY FREQUENCY SHIFT KEYING (BFSK) 

In BFSK, the instantaneous frequency of the carrier is switched between two values in response 

to the binary code. We can consider the BFSK waveform as a composition of two BASK 

waveforms of different carrier frequencies. 

𝑥(𝑡) = {
𝐴 cos(𝜔1𝑡) for logic 1

𝐴 cos(𝜔2𝑡) for logic 0
 

 

2.3.1 Generation 

As shown above, a BFSK carrier frequency is: 

𝑓𝑐 =
𝑓1 + 𝑓2
2

 

And the BFSK frequency deviation is: 

∆𝑓=
𝑓2 − 𝑓1
2

 

To define the bandwidth of a BFSK signal, we’ll consider the bandwidth ends at the first zero 

crossing point in the BFSK spectrum. So, 𝐵 = 2∆𝑓 + 2𝑅𝑏, where 𝑅𝑏 = 1/𝑇0 = the baud rate of 

the baseband data stream, which is assumed here to be the nominal bandwidth of the binary. 
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2.3.2 Demodulation 

 

2.3.3 Probability of Error in BFSK 

𝑃𝐸 = Erfc (√
𝐸Avg

𝜂
) 

As  𝐸𝐴𝑉 =
(𝐸0 + 𝐸1)

2
=
2𝐸1
2
= 𝐸1 = 𝐸0 

𝑃𝐸 = Erfc(√
𝐸1
𝜂
) 

𝑃𝐸 = Erfc(√
𝑆

𝑁
)      Coherent Detection at   𝑇0𝐵 = 1 

𝑃𝐸 ≈
1

2
exp (

−𝐸𝐴𝑉
2𝜂

)      Incoherent Detection 

It seems just like the BASK results, is there any difference? 
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