NEC Tutorial

1) Download the folder 4-nec2 from the class website.

2) Run the program 4nec2

3) Open a design eg: File> Open 4nec2 in-/output-file

T Main [V5.7.0] (F2) (= [ B |
Edit Settings Calc‘ate Window  Show Run
< Open 4nec? in-/output-file _ ChrO—
- Save NEC output file as Ctrl+5 g@
Print Ctrl+P H
Exit Esc or Ctrl+Z
44
ChANEC2\MODELS\CIRCDIP3.NEC
F
Ch\ENEC2\MODELS\WHEELER.NEC lIJJF
| ChANEC2\MODELS\YAGILE.NEC W
CHANEC2AMODELS\MOMNO.NEC o
e e I = TR =] !
RDF [dB] 217 R adiat-power 100 \ W
Erviranment
FREE SPACE
|
Comment
Fight-Circular Dipole Pai, by KESTI |
Cprwverted with dnec? on 22-apr-02
* Dut loading-ime=0.219 I
Seqg's/patches o5 stat  stop  count  step
Pattern lines 14641 Theta[“760 [180 [121 [ 3
Freq/Ewval steps | 1 Fhi ’T W IW ,T

4) Step 3 takes you to a folder where there are many in built design.
5) Open one of the designs and save it again using File> Save NEC output file as
and give it an apt file name.

6) Start your design:

Example 1

Design a half-wave monopole antenna at 900 MHz.( Assuming that you have already
calculated the wavelength and the length of the dipole in meters)
a) Select the Geometry edit from the drop- down menu as shown in the figure below



—
¥ Main [V5.7.0]
—
File Edit | Settings | Calculate Window Show Run
Help Motepad Edit  Ctrl+F1
&= . NEC editor Ctrl+F2 n %)
Filename< Geometry edit  Ctrl+f3 Wbz
MEC editor [new] Ctrl+F4 it

Waltage . ALY I
Auto segmentation -
Impedance Stepped radius corr 67
Parallel farm = I pF
.
S.WR. 50 Input Power - ki
Efficiency . i
R adiat-sff Char-impedance T
FDF [dB] pre-defined Symbols W I
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FREE SPAL
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Comment

Cpnverted

* ut loadin NEC-Engine ,
Seqg's/patche step

Pattern lines Mermery usage 3

Freq/Ewval ste Optimizer/Eval 4

b) Press ctrl+F4, it will take you to the following window
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L [0~ [0 [0 % Starting coordinates
End-2 ]

P 0 o7 o | _Ending coordinates

¥ Keep connected

Draw a line

& FwE1  FuE2
o’ Length (D17 ke

thafd PuiftE




c) Define the wire parameters as shown above
d) Define the voltage parameters as shown below
[ salvelxd sofW val /E)ZI N1 L1l 1] s =
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e) Define the frequency terms as shown below
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Select this for entering frequency




f) Select the type of ground

Creste  Show Nec  Segm-info

File Options  Edit
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Select this for setting
the type of ground
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Ground parameters

Fiee Space vI

Type :

g) Save the design using File > Save
h) Once you have saved the design then the following window will show up

File Edit Settings Calculate Window Show Run
Help
Filehame IMDNDPDLE.NEI Frequency 900 Mhz
Wavelength  [0.333  mhr
Yoltage | Cuirent |
Impedance Series comp.
Parallel form Parallel comp.
SWw.R. 50 Input pover W
Efficiency x Structure loss W
Radiat-gff. % Metwork loss W
Fadiat-power W
Enwironment
Free space
Comment
Example 1: Dipole in free space
See GetStarted txt
Seg's/patches | 100 start  stop  count  step
Pattern lines
Freq/Eval stepz | 1

Show View Validate Currents Far-field Near-field 5egm.
Plot
MONOPOLE. out 300 MHz
Z
X
|
|
| Theta : 80 Agis : 0.05 mbr Phi : 280

™

Select type
of ground

1) Another method of designing antennas (Press F3, the following window will open)



Type of antenna

File

T—— i
File Cell Rows Selection Options
I M upd Ins| Detf @
Symbols | Geometry | Souce/load |  Freq/Ground | Dthers 1 Comment
Geomelry [Scaling=Meters | ™ Use wire taperng
Tag| __ Segs| Fral I | <1 I 7] Z2|_ Radus] [
1 0 0 0 0 0 017, 0007
e—1 —

|Standard Yoltage source [~ Upd ﬂl M Ql
Symbols | Geomety | S /load | Freq/Ground | Others | Comment
Source(s) ¥ Showsource [~ Showloads [~ Show Trdine
Nr | Type | Tag| Sea)  (opt) Real| Imag| Magn|  Phase]  (nom]| | com
1 : 1 1 0 1 0 1 [i] _ Vol




k) Specify the frequency and ground

MONCPOLENEC - »
File Cell Rows Selection Options
|Siedect artern envicement £ ground approvamation

Fu o] 1o] ©)

[ Spnboks | Geowely | Sowcellosd | Freq/Ground | Others | Commerd |
 Frequency 1 Ground pcrcen 1
Define the frequency  TT-Bequency B0 ke Miofadals |
Hrsteps | [ Sween Radallengh | m
Stopeme |_ | Wire 1achus [— men
-EII\"I'M 1 1 Second ground
e cantye | =
I Conrmect Condhactily [~
Dl constant |
Select typg — e o Ditace [ mn I
of graund ] Depth [ | mm
Corauctiiy [~ -
Dl constant |_ Gl
I u
I Uz d

e - — 1]
EhonorOiERE DG I R L . | Lok

File Cell Rows Selection Options |
ISelect antenna enviranment / ground approsimation [~ Upd lns-l QBLI @I i

Symbols 1 Geomety | Soucedoad | Freq./Ground | Others 1 Comment

— Frequency — Ground screen

Frequency |900 Mhz Mr of radials I
Nr steps I [~ Sweep R adial length I [l
Stepsize I ‘wiire radius I mm

~ Environment ey d ground
Ground / G dt -1
Free-zpace IR I —I
¥ Connect wire(s) for 2=0 to ground Gy I

Digl caristant I
L

—Main ground
Digtarice I ity
Ground type IModerate LI
I mir

Depth
Conductivity ID_DDS
Digl constant |4

I™ Use ground-screen

£ Circular boundary

 Perpendicular to '-axiz

[~ Use second ground




I Real ground -

v Connect wirefs] for Z=0 to ground

Free-space

File Cell Rows Selection Options
ISeIect type of ground to use I~ Upd ln_sl -QLI'I
Symbolz T Geometry T Source/Load T Freq. /G d T Others T Comment
~F — G d screen
Frequency (900 thz Mr of radials I—
Mr steps I_ [~ Sweep Radial lenath I— ke
Stepsize l— Yfire radius l— mm
—Envi —5 d ground
Graund / Ground type IModerate Ll

Conductivity [0 003

Digl constant !4—
—Main ground
Distance l— ke
Ground type  [Moderate ;l l—
Depth mitr
Conductivity 'P;Ioderale =
vErage =, .
- E & Circular boundary
Digl constant o " vl
1y, sandy, coastal " 5 L
[ Llse oo Pastoral Fills, rich soil € Pependoular to'Y-z1is
= Medium hils and forest
[~ Use secor| Mountainous hils < 1000m
Rocky, steep hilz iy

If you specify real ground you can choose the ground type and specify the
conductivity and dielectric constant for the ground

1) The next step is calculation of radiation pattern and other terms. Choose the option

shown in the figure

File Edit

Settings

Calculate | Window Show Run

Impedance

Farallel farm

S R, 60
Select this Efficigncy
option R adiat-eff.

E rviranment

‘/1 MEC output-data

L/Pi/T Matching F10
Start Optimizer F12

Series comp.
Parallel cormp.

|nput power

Structure lozs
Metwark lozs
Fadiat-power

Free space

Cormment

Example 1 :
See GetStarted. bt

Seg's/patches
Pattern lines

Dipale in free space

stat  stop  count  step |0



m) Generating output parameters
Generate (F7)  [Nec2dXS1ks5] | |22 |

U iginal Fil

=€ original e | Screen-data used |_
* Far Field pattern

300 -

" Frequency sweep F=:
" Near Field pattern
" ItzHF 360 degree Gain table
" ItzHF Gain @ 30 frequencies
& Full " Wer, " Har.

Fesal |3 deg expert settings

E-fld S url- Run Average
I L|jsurbase S | Gain Test

Generate Batch Exit
_Generate | Bach |

Far Field pattern: Used for calculating Far field antenna parameter

Frequency sweep: Used for calculating antenna parameters for a range of frequencies
ItsHF 360 degree Gain table: Generates gain table over 360 degree

ItsHF Gain @ 30 frequencies: shows the gain at various frequencies

n) Far field pattern
If you choose this option in the figure above, enter the Resolution
o) Frequency sweep
Set the start and stop frequency

"B Generate F7)  [Neczxsiks] ||

" Use original file

Far Field pattern

ItsHF 360 degree Gain table

~
(;\- Ed
~
~
" ItsHF Gain @ 30 frequencies
~

Gain ™ Ver " Har. " Full/3D

Fesdl |3 deq. expert settings

[T Efld [ Sufwave [~

ER: Stat 290 Spop 310 Step 1

Graphs: Theta  Phi d-Thet
Fonward -90 0 0
Backward a0 0 0

Generate Batch E xit




p) After setting the above parameters press Generate

Show Far field
Tot-gain [dBi]

300 MHz

Orent S E e

Mear field OpenPF  Plot

Yertical plane

Compare

0z

§lis

15
a0

fit)

90

-0

FOND. ot
Phi= 0

50 _
999 ¢ dBi < 5.18

165 qan 185 Max gain The:8D
File Edit Settings Calculate Window Show Run
Help
)| 1 @@ @8 % BB
Filename MOMND. ot Frequency 900 Mhz
“wavelength | 0333 mbr

Yolkage B4 +i0V Current 1.44-j0BEA
Impedance 299+j181 Series comp. 9743  pF
Parallel form | 48.2 241106 Parallel comp. | 1671 pF
Sw R 50 159 Input paveer 100 W
Efficiency 100 4 Structure loss 1] W
Radiat-eff. 9999 % Metwork loss 1] W
ROF [dE] 518 Radiat-pawer 100 W
Ervironment

GROUMD PLANE SPECIFIED.

WHERE WIRE ENDS TOUCH GROUND, CURRENT 'WILL BE IMTE
PERFECT GROUND

Comment

Example 1: Dipole in free space

See GetStarted

* 0ut loading-time=0531

Seg'e/patches | 100

start  stop  count

Patterm lines 7391 Theta| .90 | a0 1 3
Freq/Eval steps | 1 Phi i] 3|0 | 121 3

(Far field pattern)



Example 2:

@ Geometry (F =10 X
Show View \Validate Currents Far-field [Mear-fied Segm.
Plot
DIPOLE .out 900 MHz

i

AY_EX

Theta : B0 Axig : 0.05 mtr Phi : 280
eF7) | Neaxens) | L =W
.
" Use onginal file
* Far Field pattern
-1EIEIEI -
" Frequency sweep i
" Mear Field pattemn
" ItzsHF 360 degree Gain table
7 ItsHF Gain & 30 frequencies
: @ Ful € Yer. € Haor

Resal ]1 deq.

E-fid Surf-
r ST | Gain Test

Generate Batch

expert zettings J

Run Average

E xit

1 Main [V3.7.0] (F2)

o | =] 52

File Edit
Help

EERCETEEE

Settings

Calculate

Window 5Show Run

EETEEEE

Filename DIFOLE. out
Voltage 103 +j0v
Impedance 2.7 +]445
Parallel form 106 /4195
SWREB [ 23
Efficiency 100 4
F adiat-eff. 100 5
ROF[E] [ 217
Etvironment

Frequency W hhz
wiavelength [ 0233 mibr
Current 097 -j0634

Series comp. 3973  pF
Parallel comp. | 0909  pF

Input power

FREE SFACE

Comment

Example 1 :
See GetStarted tat
* Out loading-time=3.551

Seq's/patches j 100

Pattern lines 43651

Show

Farfield Mear field
Tot-gain [dBi] i]

300 MHz

Compare

Dipole in free space

start  stop  count  step

Theta [ 180 [180 [ 361 1

Freq/Eval steps j 1 Fhi

[0 360|121 3

OpenPF  Plot

Yertical plane

30

DIPOLE. out
Phi= 0

50 )
999 ¢ dBi< 217
Max gain The:91
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e T AL gecs
File Cell Rows Selection Opticns
|Defau\l straight line wire-element I~ Upd Ins. Del @I i
Symbals T Geometry | Soucelload | Freq/Ground | Others 1 Comment
Geometry (Scaling=teters ) ™ Use wire tapering
M [Type | Tag|  Segs| ®1] il 21| %2 e[ 22 Radius| |
1 Fwire 1 100 [t} 0 noen [t} 0 oo .0om

Example 3

File Edit Settings

Calculate

Window  Show Run

I ExaMPLE_monc

Filename Frequency 1 thz
‘wavelength | 2898 mir
|| Voltage [TEEg+jov Current [ois-j1784

Impedance 3.3+j317 Seres comp. E023  pF
Parallel form | 3237 /¢ 320 Parallel comp. | 4975  pF
Sw R B0 BE.3 |nput powwer 100 W
E fficiency 100 4 Stucture lozz 0 W
R adiat-eff. 100 4 Metwork lozs i} W
ROF [dB] 487 R adiat-power 100 W
Enviranment

GROUMD PLAME SPECIFIED.

WHERE WIRE ENDS TOUCH GROUND, CURREMT WILL BE INTE
PERFECT GROUMD

Comment

Example 1 : Dipole in free space
Sea GetStarted bt

# Qut lnading-time=0.43

Seq's/patches 300 start  stop count  step
Pattern lines 16471 Theta| 90 [ 90 | o | |
Freq/Ewal stepz | 1 Fhi 0 360 |13 2

Show Farfield MNearfield Compare

Tot-gain [dBi] 15

OpenPF  Plot

Yertical plane

a0

150
Ex=AMPLE_mono. out
Phi= 0

1E5

50 i
999 < dBi < 4.87
Max gain The:90




" O R . —
MPEgrorec et ——
- - - — File Cell Rows Selection Options
Show View Validate Currents Far-field MNear-field Segm. | I Upd
L Syrnbals T i Geametry T SourcesLoad T Freq./Ground T Others T Comment
EXAMPLE_mono._out 1 MHz Geomelry (Soaing-Helers ] I™ Use e tapeiing
N [Tpe [ Tag]  Sens Bl il I T | 79[ Radus] |
1 [wire 1 100 1] 1] 0 0 0 40000
| 2 [Wire 2 100 1] 1] 40 40 0 40 .00m
3 [Wwie 3 100 1] 1] 40 -40 0 40 001
. - »
Theta : 80 Axiz - 50 mir Phi - 280
—_— —_— |

Show View Validate
Plot

( @ Geometry (F3) E=ra e

Currents  Far-field MNear-field Segm.

Filehame I b = oLz Freguency ] Mhz INVERTED_L_25m.out 1 MHz
% Wavelength [2998 mir

Yaoltage | g2d +j0v Current | 012-j1.414

Impedance 437 +| 579 Series comp. 275 pF

Parallel form | 5792 A/ 533 Farallel comp. 273 pF

SWHR B0 137 Input power 100 W

E fficiercy 100 E4 Structure loss 0 W

Fadiat-eff. 295 E4 Metwork loss 0 W

RDF [dB] 578 R adiat-power o0 W

Errvironment

GROUMD PLANE SPECIFIED.
WHERE “/IRE ENDS TOUCH GROUND, CURRENT WILL BE It
RaDlal WIRE GROUMD SCREEN

Corment

-

=

Inverted L antenna on perfect ground
* 0t loading-time=0. 203

Seqg's/patches 100 start  stop  count  step
Pattern lines T3 Theta| 90 | 90 E1
Freq/Eval steps | 1 0 360 | 121 Theta : 80 Axis : 50 mtr




il  Gma S S as &
File Cell Rows Selection Options

Show Farfield MNearfield Compare OpenPF  Plot T I'Undln_SIM@ i

Tot-gain [dBi] B Vertical plane Symbals { Geomelry Source/Load Freq /Ground Others Comment
a0 Geametry [Scaling=Meters ) I Use wire tapsting

ULH N [Typs | Tag|  Segs| | T - | v 72 Radus| [
1 [wie 1 5 0 0 0 0 B led
2 |wie 2 50 0 0 E: % 0 B led

180 150
INVERTED_L_25m.cut 165 999 < dBi< 1.76
Phi= 9 ) -180 Max gain The:-15

Example S ( Circular loop)

File Edit Settings Calculate Window Show Run

D Pet il \ = |gweienee 2w B8 o)

Show Farfield MNearfield Compare OpenPF Plot i r — Wk
- - . llenarme I MOMO,out Tequency 900 z
Tot-gain [dBi] a5 nz 15 Vertical plane G m s
900 MHz 30 : -
Waltage 23340V Current 043 +j072A
Impedance 143-1239 Series comp. 04z oH
Parallel form | 544 /- 324 Parallel comp. | 0.05¢7 uH
SWwW.R. 50 111 Input power 100 o
Efficiency 100 z Structure loss 0 W
73 5 R adiat-eff. 100 4 Metwork, loss 0 il
ROF [dE] 2.0 Radiat-power 100 ' |
a0 ?(UY E rwironment
FREE GPACE |
10 105
Commett
Example 1 : Dipole in free space
See GetStarted. b=t
* Out loading-time=0.648
Seqg's/patches 100 start  stop  count  step
MOMO.out - ol 4 ¢ dBi< 2.88 Eau‘j'g "”;es | 14641 Theta|-180 | 180 | 121 | 3
Phi= 96 - 180 Max gain The:-39 reg/bvalsteps | 1 Phi 0 30 (121 | 3




Show View Validate Currents Far-field Near-field Segm.
Plot
HMONO.out 900 MHz

Theta : 80 Aonis - 0.1 mbx

To set parameters for the above circular loop:

4 mono.nec - 4nec2 Ed

A (R

Fupd s | Do @

|4 shaped wire-element

Symbaols | Geometry | Souwcelload | Freg/Ground | Others I Comment
Geometry [Scaling=teters | ™ Use wire taparing
NI | Type | Tag| Segs|  Arcrad]  Angkl|  Angl?| Cwireerad| | | | |

1 e 1. 100 01 80 180) 0.0




