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Important Special Antennas Formulas

1) Array Antennas Formulas @

1.1) Beam Width between First Null (BWFN) Broadside Array Formula (af

Example with Units

171.9064° =
10m

2-90.01m
-6

Evaluate Formula @

1.2) Beam Width between First Null (BWFN) Endside Array Formula (af

Example with Units

2-90.01m
198.4894° =2+ |——
6-10m

1.3) Field Pattern of Broadside Array Formula (af

Evaluate Formula @

Evaluate Formula @

278°
COS(‘DS) 0.9762 = cos<3.1416 . M)
E =cos| m- ——= 2

2
2) Helical Antennas Formulas @

2.1) Axial Ratio of Helical Antenna Formula @

m Evaluate Formula @

2-n 2-6.01

2.2) Beam Width between First Null (BWFN) of Helical Antenna Formula (]

FFomue
E 3
Cy 2 0.8m 2
Ban =115+ —— 220.6484° = 115- Tae7 — —
C- S n B m ° .Oom * 0.
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Evaluate Formula @
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2.3) Gain of Helical Antenna Formula (ag

Evaluate Formula [
Gy =118+ 10-]0g10(C)\2-n : s)

Example with Units

33.1283d8 = 11.8 + 10-1log10 ( 0.8m°-6.01-353m )

2.4) Half-Power Beamwidth of Helical Antenna Formula B

Evaluate Formula [
52 52
By, = ——— 255.6886° =

¢ [ns 0.8m - [6.01-353m

2.5) Helix Circumference of Helical Antenna Formula (af

Evaluate Formula (€*

2.6) Input Impedance of Helical Antenna Formula @
Formula

2.7) Pitch Angle of Helical Antenna Formula (af

(a3
Example with Units

Zy = 140- Cy 1120 =140-0.8m
(a3

_W Example with Units Evaluate Formula @

35.3m
48.3034° = arctan| ——8 ——

o = arctan

3.1416-10.01m

3) Loop Antennas Formulas (@

3.1) Directivity of Large Loop Formula (af

Formula Example with Units Eglateliomul B

8m?

0.3777 = 4.25- ——
90.011m

3.2) Efficiency Factor of Loop Antenna Formula (af

_ cmm s
R 0.0118¢a
K== | | 2% = Gotiea + oase
Rgman + Ry, ) ¢ 0
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3.3) Isotropic Radiation Intensity for Loop Antenna Formula (af

Formula

3.4) Quality Factor of Loop Antenna Formula (af

Example with Units

0.09W/sr =

27.01W/sr
300.0148

Evaluate Formula @

Evaluate Formula @

X, 0.330
Q= 03573 =3 (0.450 +0.01182 )
. . Q . Q
2 (RL + Rsmall)
3.5) Radiation Resistance of Large Loop Formula (af
_ Emm
Riree = 3720 = | | 33062630 = 3720 —0""
large ™ X eben = 90.011m
3.6) Radiation Resistance of Small Loop Formula (af
 cmm
A Sme
Ryman = 31200 —; 0.01190 = 31200- n
Ay 90.011m
3.7) Size of Small Loop Formula (af
3.8) Terminal Resistance of Loop Antenna Formula (af
 Emm
R, = Ry, + Ryan 046180 = 0.450 + 0.01180
4) Microstrip Antenna Formulas @
4.1) Actual Length of Microstrip Patch Formula (af
_m Example with Units

Lp= Leff-ZAL
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29.454mm = 30.90426103mm - 2-0.7251475831mm
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4.2) Effective Dielectric Constant of Substrate Formula (a1

Evaluate Formula [
E,+1 [E -1 1
Eef = ——+ | —— | -
1+12- W_p )
44+1 [44-1 1
40901 = =+ [ 51— ).
1.57 mm
1+12-( ——
38.01mm

4.3) Effective Length of Patch Formula

m Evaluate Formula B
[C] 3E+8m/s
Leff = —m——— 30.8827mm =

2 fros | [Eerr 2- 246 - [4.09005704

4.4) Effective Radius of Circular Microstrip Patch Formula (af

Evaluate Formula @
0.5
2-h, T-a,
agg=a. |1+ ——— | (1In +1.7726
m-a. - Ep o
0.5
2-0.157cm 3.1416 - 174.538cm
174.6228cm = 174.538cm - | 1 + | In| ——— +1.7726
3.1416 - 174.538cm - 4.4 2-0.157cm

4.5) Height of Equilateral Triangular Patch Formula (af

2
2 39.7276mm
34.4051mm = [39.7276mm - —
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4.6) Length Extention of Patch Formula (af

Evaluate Formula [
WP
(Eer+03)-( 52 +0.264
Wp
(Eerr-0264) (L +08

Example with Units

(4.09005704 +0.3) - (

AL =0.412-h-

38.01mm

1.57 mm + 0264)

0.7263mm = 0.412- 1.57mm -

1.57 mm

(4.09005704 - 0.264 ) - < B 4 O.8>

4.7) Length of Ground Plate Formula @

Example with Units Evaluate Formula (@

Lgnd =6 h + Lp 3885mm =6- 1.57mm + 29.43mm

4.8) Normalized Wavenumber Formula (af

Example with Units
_8.791-10° 8.791-10°

1.7462 =

2.4GHz - ’ 4.4

4.9) Physical Radius of Circular Microstrip Patch Formula (a1

Evaluate Formula (@
Fn
a. = i
h, F, 7
T4\ 2 )\ In{ 7 o +17726
1.746227005
174.538cm =

1
0.157cm 1.746227005 z
(1 + <2 31416 1.746227005 - 4.4 > ' <1n(3.1416- T o5Te 1'7726> ))

4.10) Radiation Resistance of Infinitesimal Dipole Formula @

m Example with Units Evaluate Formula @

0.0024987m \’
0.12491352m

lisq _ 2
Rigq —g80.22. = 0.31590 = 80-3.1416 <
}‘isd
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4.11) Resonating Frequency of Equilateral Triangular Patch Formula (af

c 3E+8
f=2- Lc] 2.39836H, = 2- s

: e
3 Sty [Ey

3-39.7276mm - ,4.4

4.12) Resonating Frequency of Microstrip Antenna Formula B

Evaluate Formula @

Formula

Example with Units

C
fr = L_
Z’Leff'\[Eeff

2.3983GHz =

3E+8m/s
2-30.90426103 mm -J4.09005704

4.13) Side Length of Equilateral Triangular Patch Formula B

Evaluate Formula @

[C] 3E+8m/s
Stng =2 39.7001lmm = 2-

3'fres'JE_r

3:24cHz - [4.4

4.14) Side Length of Hexagonal Patch Formula (af

Evaluate Formula @

Evaluate Formula @

Evaluate Formula @

 Emm
[2-7 ag [2-3.1416 - 17.47378m
SheX = — 192.1471mm = .
4.15) Width of Ground Plate Formula [
Wgnd =6-h+ Wp 4743 mm =6+ 1.57mm + 38.01mm
4.16) Width of Microstrip Patch Formula (af
3E+8
w, = Lc] 38.01mm = il

p E +1
z'fres' J 2
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Evaluate Formula @
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Variables used in list of Special
Antennas Formulas above

a Area of Large Circular Loop (Square Meter)

A Area of Small Circular Loop (Square Meter)
a. Actual Radius of Circular Microstrip Patch
(Centimeter)

aq¢f Effective Radius of Circular Microstrip Patch
(Centimeter)

Ag Loop Antenna Gain (Decibel)

AR Axial Ratio

Bhp Half Power Beam Width (Degree)

BW,,q Beam Width between First Null Endside
Array (Degree)

BWj,, Helical Beam Width of First Null Broadside
Array (Degree)

BWFN Beam Width between First Null
Broadside Array (Degree)

C Operational Circumference (Meter)

C)\ Helix Circumference (Meter)

d Distance (Meter)
D Directivity of Large Loop
E Field Pattern

E ¢ Effective Dielectric Constant of Substrate
E, Dielectric Constant of Substrate

F,, Normalized Wavenumber

f, Resonant Frequency (Gigahertz)

fres Frequency (Gigahertz)

Ga Helical Antenna Gain (Decibel)

h Thickness of the Substrate (Millimeter)

H Height of Equilateral Triangular Patch
(Millimeter)

H Helix Diameter (Meter)
ho Thickness of Substrate Microstrip (Centimeter)

K Efficiency Factor
L Size of Small Loop (Meter)

- © formuladen.com

Constants, Functions,

Measurements used in list of Special

Antennas Formulas above

constant(s): pi,
3.14159265358979323846264338327950288
Archimedes' constant

constant(s): [c], 299792458.0
Light speed in vacuum

Functions: arctan, arctan(Number)

Inverse trigonometric functions are usually
accompanied by the prefix - arc. Mathematically,
we represent arctan or the inverse tangent
function as tan-1 x or arctan(x).

Functions: cos, cos(Angle)
Cosine of an angle is the ratio of the side adjacent
to the angle to the hypotenuse of the triangle.

Functions: ctan, ctan(Angle)

Cotangent is a trigonometric function that is
defined as the ratio of the adjacent side to the
opposite side in a right triangle.

Functions: In, In(Number)

The natural logarithm, also known as the
logarithm to the base e, is the inverse function of
the natural exponential function.

Functions: log10, log10(Number)

The common logarithm, also known as the base-
10 logarithm or the decimal logarithm, is a
mathematical function that is the inverse of the
exponential function.

Functions: sqrt, sqrt(Number)

A square root function is a function that takes a
non-negative number as an input and returns the
square root of the given input number.

Functions: tan, tan(Angle)

The tangent of an angle is a trigonometric ratio of
the length of the side opposite an angle to the
length of the side adjacent to an angle in a right
triangle.

Measurement: Length in Meter (m), Millimeter
(mm), Centimeter (cm)

Length Unit Conversion @

Measurement: Area in Square Meter (m?)

Area Unit Conversion B

Measurement: Angle in Degree (°)

Angle Unit Conversion @
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L off Effective Length of Microstrip Patch
(Millimeter)

Lgnd Length of Ground Plate (Millimeter)

Iisd Length of Infinitesimal Dipole (Meter)

Lp Actual Length of Microstrip Patch (Millimeter)
N Number of Turns of Helical Antenna

N Number of Turns of Array Antenna

Q Quality Factor

Risd Radiation Resistance of Infinitesimal Dipole
(Ohm)

R Loss Resistance (Ohm)

Rlarge Radiation Resistance of Large Loop
(Ohm)

Rsmal Radiation Resistance of Small Loop
(Ohm)

Rt Terminal Resistance of Loop Antenna (Ohm)
S Turn Spacing (Meter)

Shex Side Length of Hexagonal Patch
(Millimeter)

Smg Side Length of Equilateral Triangular Patch
(Millimeter)

U;, Isotropic Radiation Intensity of Loop Antenna
(Watt per Steradian)

U, Radiation Intensity in Loop Antenna (Watt per
Steradian)

Wgnd Width of Ground Plate (Millimeter)

Wp Width of Microstrip Patch (Millimeter)

X|_ Inductive Reactance (Ohm)

Z}, Input Impedance (Ohm)

a Pitch Angle (Degree)

AL Length Extension of Microstrip Patch
(Millimeter)

A, Wavelength in Loop Antenna (Meter)
)‘b Broad Side Array Wavelength (Meter)
Ajsq Wavelength of Dipole (Meter)

@ Phase Shift (Degree)

- © formuladen.com

Measurement: Frequency in Gigahertz (GHz)
Frequency Unit Conversion @

Measurement: Electric Resistance in Ohm (Q)
Electric Resistance Unit Conversion @
Measurement: Wavelength in Meter (m)
Wavelength Unit Conversion @

Measurement: Sound in Decibel (dB)

Sound Unit Conversion @

Measurement: Radiant Intensity in Watt per
Steradian (W/sr)

Radiant Intensity Unit Conversion B
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