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List of 25 Digital Communication Formulas

Digital Communication @

Modulation Parameters &

1) Attenuation given Power of 2 Signals K

P 9 Open Calculator @
@an - 10- (g10( 2))
P,

14.67W
-10.888424dB = 10 - ( log 1
B -10.888 0 <og 0< oW ))

2) Attenuation given Voltage of 2 Signals @
V2 ) ) Open Calculator (&

B dB =20 (logl0{ —
V1

20V
-10.881361dB =20 ( log10( ——
2 <°g <70V)>

3) Bit Rate (&

R = fs . BltDepth Open Calculator (&

B 360kb/s = 0.3kHz - 1200
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4) Bit Rate of Raised Cosine Filter given Time Period @

1
BR=7

B 142.8571kb/s = 7L

us

5) Bit Rate of Raised Cosine Filter using Rolloff Factor @

2 -1y,
RS: 1+«

2 .107.14kb /s
1+05

B 142.8533kb /s =

6) Bit Rate using Bit Duration (%'

1
R=
T},
B0 360.036kb /s = L
2.7775us

7) Number of Quantization Levels (9
val = 2N _ {res}

a 4 — 20.002kb
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8) Number of Samples @

f
N, = -m
fs
0.153kHz
a 051 = = 5is
9) Nyquist Sampling Frequency @
f,=2-Fp

a 0.3kHz = 2 - 0.15kHz

10) Quantization Step Size @

11) Signal to Noise Ratio @
SNR = (6.02 - Nyes) 4 1.76

B 13.8 = (6.02-0.002kb) + 1.76
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Modulation Techniques %'

12) Bandwidth Efficiency in Digital Communication @
R Open Calculator (&
S = ——
@3- 5w
40kHz

13) Bandwidth of ASK given Bit Rate @
R Open Calculator @

BWysk = (1+0) - (_)
p

360kb
B 33.75kHz = (1+0.5) - (1—6/5)

14) Bandwidth of FSK (%'
BWFSK —R. (1 + 0,) + (2 . Af) Open Calculator (%'
B 545.98kHz = 360kb/s - (1+ 0.5) + (2 - 2.99kHz)

15) Bandwidth of Multilevel FSK @
BWwrsk =R - (1+a) + (2 Af - (L — 1))| (GpenCalcuiator®

B 551.96kHz = 360kb/s - (1+ 0.5) + (2 - 2.99kHz - (3 — 1))
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16) Bandwidth of Multilevel PSK @

1 + a ) Open Calculator &'

4 BW =R | ——
x| MPSK ( log 2(L)

() 340.7021kHz = 360kb/s - ( 1+0.5 )

log 2(3)

17) Bandwidth of Raised Cosine Filter (%'

1 _|_ o Open Calculator &'
fy =
2-T
(D) 1071420k /s = =0
2-7us
18) Baud Rate @
R Open Calculator @
r——
Iy
360kb/s

a © calculatoratoz.com. A softusvista inc. venture!



https://calculatoratoz.com/
https://calculatoratoz.com/
https://softusvista.com/
https://www.unitsconverters.com/
https://www.calculatoratoz.com/en/bandwidth-of-multilevel-psk-calculator/Calc-1895
https://www.calculatoratoz.com/en/bandwidth-of-raised-cosine-filter-calculator/Calc-1927
https://www.calculatoratoz.com/en/baud-rate-calculator/Calc-1795
https://www.calculatoratoz.com/en/bandwidth-of-multilevel-psk-calculator/Calc-1895
https://www.calculatoratoz.com/en/bandwidth-of-raised-cosine-filter-calculator/Calc-1927
https://www.calculatoratoz.com/en/baud-rate-calculator/Calc-1795

Digital Communication Formulas... 7113

19) Probability Error of BPSK for Raised Cosine Filter @

— Open Calculator @

1 &g
€BPSK — 5] erfc No

1 1.2¢-11J
B0 0.499999 = <§> -erfc( 1—0)
20) Probability Error of DPSK (&

1 _ (;I_b) Open Calculator (%'
€DPSK = 5 ) e \7o

]. Se-1
a0_5 _ (§> e (PT)
21) Rolloff Factor @

L
BWASK - Ny ) 1 Open Calculator (9

B (7

33.75kHz - 16
@ 0.5 = -
360kb/s
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22) Sampling Period @

1
T=¢

fs
B0 3333.333us = P
23) Sampling Theorem L‘:

fs — 2 ° fm
@ 0.306kHz = 2 - 0.153kHz

24) Signal Time Period (&'

1+ a
T -
2 -1y,
1+05
@ 7.000187us = +

2 .107.14kb /s

25) Symbol Time K

R
Tsyb — ﬁ
360kb/s
40000us = ——
ex " = 9000Kkb
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Variables Used

« BitDepth Bit Depth
o BW Signal Bandwidth (Kilohertz)
« BWjgk Bandwidth of ASK (Kilohertz)

« BWEgk Bandwidth of FSK (Kilohertz)
« BWp sk Bandwidth of Multilevel FSK (Kilohertz)
» BWp1psk Bandwidth of Multilevel PSK (Kilohertz)

o dB Attenuation (Decibel)
* egpsk Probability Error of BPSK

* eppsk Probability Error of DPSK

« fi, Bandwidth of Raised Cosine Filter (Kilobit per Second)
o fm Maximum Frequency (Kilohertz)

» F,,, Message Signal Frequency (Kilohertz)

o fs Sampling Frequency (Kilohertz)

e L Number of Level
« N Bits Conveyed Per Symbol (Kilobit)
e Ng Noise Density

e Ny Number of Bits

e Njyi Number of Quantisation Levels
e N;eg Resolution of ADC (Kilobit)

e Ng Number of Samples

o P4 Power 1 (Watt)
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P4 Power 2 (Watt)

r Baud Rate (Kilobit per Second)
R Bit Rate (Kilobit per Second)

Rg Bit Rate of Raised Cosine Filter (Kilobit per Second)

S Bandwidth Efficiency

SNR Signal to Noise Ratio

T Signal Time Period (Microsecond)
Ty, Bit Duration (Microsecond)

Tg Sampling Period (Microsecond)
Tsyb Symbol Time (Microsecond)
V max Maximum Voltage (Volt)

V min Minimum Voltage (Volt)

V1 Voltage 1 (Volt)

V2 Voltage 2 (Volt)

a Rolloff Factor

A Quantization Step Size (Volt)

Af Difference in Frequency (Kilohertz)
€p Energy per Bit (Joule)

&g Energy per Symbol (Joule)
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Constants, Functions, Measurements used

e Constant: e, 2.71828182845904523536028747135266249
Napier's constant

e Function: erfc, erfc(Number)
Gauss complementary error function (non-elementary special function)

e Function: log10, log10(Number)
Common logarithm function (base 10)

e Function: log2, log2(Number)
Binary logarithm function (base 2)
e Function: sqgrt, sqrt(Number)
Square root function
¢ Measurement: Time in Microsecond (us)
Time Unit Conversion @
¢ Measurement: Energy in Joule (J)
Energy Unit Conversion @
e Measurement: Power in Watt (W)
Power Unit Conversion @
e Measurement: Frequency in Kilohertz (kHz)
Frequency Unit Conversion @
e Measurement: Data Storage in Kilobit (kb)
Data Storage Unit Conversion @
¢ Measurement: Data Transfer in Kilobit per Second (kbps)
Data Transfer Unit Conversion @
e Measurement: Electric Potential in Volt (V)
Electric Potential Unit Conversion @
e Measurement: Sound in Decibel (dB)
Sound Unit Conversion @
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¢ Measurement: Bandwidth in Kilobit per Second (kb/s)
Bandwidth Unit Conversion @
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