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ABSTRACT

This thesis presents the efficiency improvement of broadband CPW-Fed equilateral
hexagonal slot antenna structure , by using two tuning types : (1) Strip and Slit technique and
(2) Electromagnetic Band Gap technique. The analysis of antenna structure is simulated by IE3D
program. Proposed antenna is designed to have the matches impedance at 50 ohms, for broad band
wireless communication network application.

First experiment, the proposed antenna has been efficiency adapted by strip and slit
technique. The bandwidth at resonance frequency is about 132.3% (1.676 - 8.224 GHz).
The Electromagnetic Band Gap (EBG) technique has been applied to proposed antenna for
bandwidth improvement . The EGB structure is rectangular sharp and posited above ground plane.
The characteristics of the EBG can improve the bandwidth and reflection coefficient.
The measurement bandwidth of proposed antenna is about 148.66% (1.676 - 8.224 GHz).

The application of proposed antenna use for DCS, PCS, UMTS, WLAN, IEEE802.11 a/b/g
Bluetooth and IEEE802.16 WiMAX applications. The simulated bandwidth and radiation pattern of

prototype antenna are agreed with the measured results.

Keyword: Microstrip Antenna, Broadband Antenna, Tuning Stub , EBG
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9 [ A A (= <Y 1 9 o Y =}
Auaaazyian linsndaiuai annsa ¥ ldsunsudiuinesnunla taz Tusunsuiivate
Tdsunsun1dlumsaimam i TUsunsy LineGauge Professional U4 IE3D Zeland 11511053

AppCAD for Window U84 Agilent Technology %50 11/511n51 Transmission Line (TRL)

ad a d
2.5 ISMITUAITH
ad a o a =\ 1 agqy ¢y
’J‘ﬁﬂ'ﬁﬁlﬂi']gcl’illa$Wﬂ1§m1ﬁ1891ﬂ1ﬁN@§ 3 'Jﬁulﬂll,ﬂ
2.5.1 35M 39190V VEEa (Transmission Line Model)
ag dy I amdl a & o Y 9 2 o Aa 1
fJ‘ﬁﬂ']5ui]zﬁJu:]‘fi‘n\1187]?!@“]5\1%31/”‘1“&61”1@3\3’@ﬂymgﬂq\jﬂWEJﬂﬂlwmﬂllﬁuﬂj']u
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Qﬂﬁ@qu@ﬂluﬂlcﬂﬂﬂﬂﬂflﬁﬂuiu 335N NN Iﬂﬂﬂ'ﬁﬁna@\ulu‘ua‘wﬂﬁ\ulﬂu [15] i]gchHKIUﬂ']i
a 4 & g ' T o A1 Aa A 4
fJ!f"IiTzWﬁllﬂl]lﬂ]@]ﬂnlfl(lusuﬂ\jﬁ']EJ@']ﬂ']ﬂG]f\u‘]_luﬁjum@\iﬁ']ﬂﬁ\iﬁﬂ]ﬂfy']mIﬂfJiJﬂ']@iJWllﬂu"]f (ZO)
L!a$ﬁ1ﬂ\1ﬁﬂ1§LLW§!ﬂ5$ﬂ18 (ﬂ) Gﬁwzgﬂﬁiﬁuﬂé’]j’mﬂmmua8“1?‘]Jﬁ‘L$]i1/]“lJ’eN@T’JﬁWEJ’0”|ﬂ1ﬁ
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v Y Aa o Y Ay 1 1w o A )
asosdaduauiimsuindsnurazaui iinsuiwasnu vannmsinsanaz ldveou
A Y [ o v 9 @
voaegomaniuaiuanuedmsuIvua TM ) veamisaiuaueludraigeinia
< { 1 Y 4 1
L (x = 0) vz uduifinisudndsnwiosinauiniiedlugduuuaiwuuiniues
1 Y 1 1 o % ] (Y a 4
daumisdunun e w (y = 0) a2 lulimsurndenu Famsudngsauves Tvaaueaiauauds
yosmisauanuen luaeeimadie Y, =G, + jB, Tagh G, Apd1ifaimsuandauen
o A v 4 [ a a J . . A =
YouUeIAITIweIMe B, AodamiwiuaudvosndsiiuazayluduiuWsuiag (Fringing) 1143
1 [ ~ o ~ A v Y Y & I
Msurndsuean liveuvesdaa1ee1niail y =0 uag w Aemisdiuanundnegaeziy
ivuamasnla (4) naaaasgli 2.4 (n)
HUDFUMIUANGINUYIA D INIANAIINNITIATEINTINUDINTDLAY 2 ¥
v ] 1T o o 1A a J {
TAglT28z M 1AUBIFBAINNUAINGIIVOIAINEDINIA ATDUNAUDATAUAUTVDIA1EDINIANYA
o 1 @ (%% : ! I [
HoudyarawivinnsmemanveumisvesyatloudyyIada1ni99s U7 2.4 (n) 1fuds

quNg

_Y Y0 + JYs tan(ﬂLi) + YO + .IYs tan(ﬂLz)
" Y+ Y, tan(sL) Y, + Y, tan(AL,)

+ X, L+L =L (2.22)

A . A a s "o A A
V13 Y= Jﬂ LUag YO ﬂ’E]?ﬂu’aﬂMﬁlmu“‘lﬁl@ﬁﬁwﬁﬂﬁiyaﬂmﬂ X= L1 LA Xf DN

ANUAUMUYIE ATy 10!
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i X il
1 i
S N | Y L
- W - —af ] T : ey
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- L — _I ————— — -h-_‘.‘" Lé‘
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— -— *
= h Al
1 I
t ¢+t T
() LLUUﬂTiLLNWﬁQQTHS’ﬁS@@] () LL‘]JUﬂTiLLﬁWﬁQQTHéﬁS@@]Lﬁ'NHNélﬁlll

519 2.3 LUUMTUANFINUYBIAED1AA

G

U o3| v o ' [ o a a o
ﬂ1?’1'J']ﬂJLﬂ1!@]ﬁu']58‘W’J"I\TGIJ'E)‘]J51]'EJ\‘]ﬂ"lﬁLLW‘Wa\NTL!fﬁll1§ﬂﬂ1ulm1ﬁ}ﬂ1ﬂﬂ15@uﬂﬂﬁﬁ
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v A

1 T W T <] 3 '
Szﬂ?NLL‘U‘UEﬂﬂﬁLLWWﬁNTL!EU’ENﬂiSLm’ullLﬁﬁﬂﬂﬂﬁﬂﬁﬂl@dﬁﬁi’ﬂﬂ”ﬂ?ﬂﬂﬂﬂyﬂﬂu

7l2

_ 1 - 2 W 2 - -
G, = 60> ! sin [koEcose}tan @sin 81, (k,Lsin £)da (2.23)
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Y
% v

auin Y, =G, -G, + jB, uaz AL +L,)~z Fildmanudumuduna

AIFUNTN (2.6) [18]

1 G2+B2 ., B, .
R,, =——| cos +———sin ——sin(2 2.24
0= 5| GO AL+ s (L) - sin(2 ) @24
R, z%cosz(mi) fam G,B, <<V, (2.25)

o G=G, -G, uaz cos’(AL) Aearnudiumudunanlasuniag
£ ) o ' [ A o Yy Ia A 4 ' o
geamnsnimdumisdumsteudyapaii ldimsuuadouiiuaugsz nindaeoina

fuyatloudaaala

(M) MBIV UEIIH

Yo 7\}1} |

!

Y, -Y

() MINABIVUTIFINTNTABIINAY
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Yo7 f I Yo7 T
+4 3
1/1 Y A Y.V, Vs 1} YoV Y, 1/2

o 9 A
(@) MITavwuYInIITINIIaioY
517 2.4 MsdaeauVMEdIveIAIBDINA

1 A 1 1 @ 1 1 1 a 4 Y 3

AEINNNITABIINNUTEHINVOLYAdDIINLRANALALS (Y, ) fugallatenidsg
2 o o a s A a

vosmeds Fanstloudyaruannaedidyaialulnsaasdlavinie laueaBoa a1
ueaslasgiuunvesnassionszuanyatloudyaude ldawarodsdya o vaveeae0s

H 4
iioundaaslansgli 2.4 () Taglassadredenanamsoudilymanuuandianges

~ 1 [ [ 4'9) ] [ a Aa A 4 o [ a
nuanatuvesnssdufuiuyatloudyananazdunaduiinaud (Z, ) dmsueaia
Cal 9 T v A 1 ] 4 a 4 =& 9
uaugsIuazlsznoudlenrasnenTIALIIa U A sy aMaduealauaud (Y,) ¥z 14
{ ' a 4 a J o @

Taseadenaiiouawgli 24 (a) Tagauanindueaiiauaudd1nsulnsead1999s

A Y v
Lﬁu@mmm”lﬂmﬁumi

Y, +Y, coth(;L1) ~Y. —Y, csch(yL1)
Y = =Y Y, +Y, coth()L2) -Y, csch(yL2) (2.8)
-Y,csch(j)  —Y,csch(yL2) Y, (coth(sL1) + coth(j1-2))

A ) £ d 1 % [ [l I~ 1
we y=a+ jp 911 UAINIAIVDINITUNTNTENBVBIEIgTIaE @ 1TUAINIT
=\ ad a ) o [ o { ~
qmugaﬂiu"lﬂalaﬂmﬂuazmuwmmﬂmmﬁ ammmaﬂeuammﬂmﬁqw 3 uazqﬂﬂau
1A a o A @ ~ A Y v
NIgue l; MIUNAUDANALAUFNUTAIAITUNITN (2.26), (Wl =1,=0) dzuaadlads

aun1g

i
in
V3

v YZ+YZ=Y2+2Y,Y, coth(L) — (2Y,Y,, csch(jL)
°L (Y2 —YZ+Y2)esc(L) + (Y2 —YZ +Y2) csch(3L) cosh(2jA) + 2V, Y,

U9

=2

(2.27)
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A=|L/2-L|=|, -L/2 (2.28)

e L, uag L, Aemfidinuaaingili 2.4
A 1 1A a 4 9
uaziiien 1, = I, = 0 AvunauealauANTIzH lAvINANNS

LY +YS Y2 +2Y,Y, coth(sL) — 2Y,Y,, csch(iL)
Y +Y, coth(jL)

Y

(2.29)

in

2.5.2 I5msdraeuuulnsa (Cavity Model) [15]

= = 9 dy 1 ad o Yy 9 2R o Li'ddy
"”IN%%‘JJﬂ’NiJE]ﬂﬁ’fNiﬂﬂ‘lJuﬂ’JTJ‘ﬁLLSﬂLLﬁ&VIﬂ‘HL‘Uﬂi]ﬂQaﬂHmzﬂNﬂ"lfJﬂW‘Wlﬂ‘lJu

E4
1

adad o 9 v =& a I A A
HAITHNANI NS UFoUN MV UL Feargerimauuy lulasaasihiluaiseniaiinas
Aaq Y Ja o & o Y a a X
ADVAUDINNVUDN IMLUUAIANuAYFIa a1 1vegTugl Twssimsgade (Lossy cavity)
4
[ ° . a d v o
UM IIaeauy TN (Cavity Model) 1191msaaszHaragomalunuudiassInsela
9
UMW [19, 20, 217 Tuwuumsinasatineluaisornmeansvevivavsa Insa lagniia
o . T 1 1 v o ] 1< . 1 1
A Tl (Electric wall) agduuuuaza aaumisiumaniman (Magnetic wall) 04531319
idusovs Tasianuvuvesduaasniia)syuna (h << 4,)
auumsunsnszaaludrasormeaaunsanaald 2 daufeauiumelurazauiy
aMeuen NarsaduIuneluninmsiaesny Tnsasuaadeg Ui 2.5 Fa1nuHuIve9
adg a A ] { 1 Aa [
lagranasniinniosdumumannsnizanenognieluauisnesuielagerdo TM - z Trua

{ ¥ { —\ — [ QBJ}
Tagfl /0, =0 Auiuraantdldezil 3 eedtlsenov'ldun E, . H, uas H, duiuaunliih

E2
v A

—i
molu E azdluaail

VxVxE —k2E = —jou,d (2.30)

V2E, K’E, = jopt, 2.9 (2.31)

1o k? = 0 6,8,

J A anududuveanszua liihaeuen

~ A 4 ]
Z A9 LINMDINUIYLUIIUNY Z

V. o

%

INTLMMULUANY Z
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= = a o &
INTUNITN (2.30) VYD ULUANITWIITUIAIU

A —i % ' ' v o
nxE =0 deogmuuunazauannyesdini (2.32)
A J— N —e
nxE =nxE 2 v o

FIOYUUHITIR NI U (2.33)
nxH =nxH

LAY

Tagh n Ao MUV IWITIANUNITUILNGUDN

e —e A
E uay H a9 vauuaauIunguen

@ o { @ 1 a J

pas e uInaumIn (233) azudsdumumimaiiimes g waz h ¥oq

o £ < v o 1 72 ~ o [
Fueasndazdudidinuagilsiuazsuavesz s agRzenniaziiuagilig

% an 1 o ] <]
HAZVUIAYDIAIA R INIA AUYAIINNY JUI 1z YIAYRIAIE T IMAYE AU NN an

' Y ~ 1 g A= 1 @ <
g70U 1dUTOUNVOIMIB0INA Tashduuuimaniiiiszezinnnveuvesdiaeeniaily
szozIAaA1 A Fanaaeniugld 2.5 szeziaad A Nvereeen llvgirldinanisazaw

@ a a & 1 U 9 1
yoandsu luaumnlsuien Feauaadiasom ldnnannunuvesdumasnuazgaling

4
v A

VYOIENERIMAFINANNS (2.33) dzuaaslvilddail

Q T l o o 1 <
N x H =0 2gUUNUINILNALNNGN (2.34)

@ o ' 3
UBDULUARNUINULNILLNLN AN

{ I3 v o 1 < Aa
i’]_l‘ﬁ 2.5 LL’]J']Jinai’NN‘Ll\‘lﬂ"ILLW\‘lLLllLﬁﬁﬂﬂli’]ﬁﬁ”lﬂ@”lﬂ?ﬁl!ﬂ‘ﬂlllliﬂiﬁﬁi‘ﬂ
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= P o 1 ' < A 9 '
sailddelunmsdnnamsvesauiuniely ednlsamuauinignasszeglu
[ 9 1 H
aumsf (2.33) miu desvinauiumenen i lagniundmuaauumelu Tasiau Wi

= Y ] [ dy
annsaenlneglugiuesaunisaeil

E, (%)= D Au/ml(XY) (2.35)

g

e A, Ao mdulszanivesvuaaum Tl
(Vi +Knn)Wma =0 (2.36)

a 1 o !
M:0 aguuﬂmwmmwﬁn (2.37)

n

d' d‘ 1 U =) Q‘{
Waun1sn (2.35) unuluaumsn 2.31) vz ldadulszansvosvinaany i

jou, [[ 3 m.ds
e~ ; (2.38)
K _kmnIIV/mnV/mndS
saiumaun i waasldaeauns
: 1 NV
E, = jouo DD a7 | — Vg (2.39)
m n q mn J.J'l//mnl//mnds
o
9 _']_ A
H=——7xVE, (2.40)
Jou,
11nn3uTlasHu (Green function) 9z 1¥e1 E, 1iludiail
E, =[[G(s]s)3,ds (2.41)
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o 1T Aa a 4 :
auwmelugmnsosimua ldnnaidunaduiitauguesaioo1nasiaz i lann

7 _Vin (2.42)

A A ' o A o & o 9
e V, Ao sussdunyatleudyanadeamnsasiuiam ldnn
V, =-E, matloudyana (2.43)
1 ~ [ Y o
uazamnszuanyatloudyanuuaadlddeanns
1, = [[,ds (2.44)

o 1 ] ad a
TunissraeaunyInseazimmsgadovategasumsgdonin ladanain
msgadeainaiuaznsgadsanmsuingsau seazgniinuasinldeglugdues

4 = A o v 5 dy
Llﬂumu@ﬂ’liqtylﬁﬂ (Loss tangent) IﬂfJ‘V]ﬂ’l@]')‘]Jﬁgﬂﬂﬂ@lgﬂiggﬂ'lﬂuﬁﬂ\ivlﬂ@qu [19, 20]

5. =1/Q (245
Taviin Q w'l&d1n
Q= %frTV:/:LR (2.46)
Sarfu
Ocf = % (2.47)

= o

A A ' [ adg a
Y3 Pd o ?ﬂﬂﬁqmlﬁﬂﬂWﬁﬂﬂl’é}\‘iqﬂﬂLﬁﬂﬁiﬂ

o

= o w %

P. fio mmsgardeiiasvesdniiageins

3

P Ao mmsga@oiauedmsupnga

A 1 Y A A 4
WT fo mwawmﬁzﬁmmmElmmmnmmmﬂmmum

A 1 A J
o, v mmmaLﬂmmuwmmammﬁ
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andsnuazayludmeeimegnimuasgnieldauieglumeeimsaaiu
EyE
W, =W, +2W, == [[[| E, fdv (2.48)
2

arnsgadeluladidnainaimisadiuiam ldanauiu ldihfiegaislu

GRNCRGRGH
W€, tand
P, = OT”ﬂ E,?dV=w-tans-W, (2.49)
A A J J = ad a
o tand fe AwnuuAMIgdeved ladianasn
amsgadevesdnihamnsada ldnnauuimaniiogludniwazszuiy
s
13179
R w\W.
P =25 ffiH, Fass O 0.50)
2 hy/ 7fu,0

Y

A = U 9 AA A )
1o Rs A9 AN INUATUNTUNNUANIVBIAIUI

o A9 MANVIhveIain

AMAINMTUANGINUINEIEDIMAYNAHUA TASTUINNAINUTOUS) A18OINA

27 7l2
P =—| | (EOF +|EpP)r*sinodade (2.51)
215 % %

4 o o oA [ o
e E, uaz E, Aeflatunninnududouues 0, ¢ tasdumnagn

H Y
Tagh &, awrsnetuielaninaunisvesdrlszneununimasinaiailsznoy

ag a = @ dy
ﬂmﬂ'l“l/\lsl]’t]\‘]ulﬂ@lﬁﬂ@]iﬂﬂ$ﬂfffllﬂ'ﬁﬂ\31.l

=1/tand (2.52)
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Y
v o 1w

9
WumdlszneugunImsmazaumsail
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1 1
AN L HdL  —
QT a)rWT Qd Qc Qr

ﬁ 1 U
< Y dy
O WuAl
A P
Oy =taNo+—+——
o, W;

9
v A

haumsn 2.56) unuluaunsn 2.42) az'ldan k2 Tnaidail

k* =kse, (1~ jSq)

e

Ty A

Fazi1d laa E, Tnsidail

1 | REZE
10, =K WS

S =l d D
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(2.54)

(2.55)

11U NEUAMMINIINTUNTN (2.52) - (2.53) unulugumsi 2.47) 1z 1dm

(2.56)

(2.57)

(2.58)
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FOINTUANAIIY

307 2.6 upUTI00 TNTINIUANGINUYBIEDINIA

11n3UN 2.6 UTAILVVIIADIFDINITUANAINUYBIA1DINIA TABTDINITLH
[ uszl = 1 9 ~ 1 [ 1
wasuaeliszorving L upnveadunuguy lihneglunuinudumasnuazuediuues
9 1 1 1 1 4 . .
uunduinoeglueinialinanondiu lianyssivesInua Transverse Electric-Magnetic (TEM)
< ~ 1 = 1 o ngzl ~ [ ~ 1 o
anusudanszezag aziinnuuananiueen llneiedlueiniauaziogludumasy
A o dy ' Y . lel 1 o ad
WothuumuluTruaiiug1uvreImMsunInsz110a18 Tnua Quasi-TEM aziiua1nedi ladian
a A a Y o v A 9 9 o a a . .
AINUTEANTH (g5 ) LADIAUIUN IHUNOANVUYNADITHTUAUINNTUIIN (Fringing)
A 9 1 A 9 na/’ 9 9 T Y ad a
uagnisnszniendulduagun i a1 s Ngndeuinazdesiosniiainedalasianasn
[ 4 a a o @ ]
Y0 qATIUT0N (&, ) tHININAUIMNTUTINTOUY 1dUTOUNVRIAIT W INMAE T TupuIUn

[ 9
Tunurugumasnuadamsnszaneglueime Tasfia eq [23] naasaail

1

£ = gr+1+gf_1{1+12h}2 (2.59)

2 2 W

4 a a o ) ~ @ 2/’ [ dy
Lﬁaﬁunwhumﬂﬂmuuumamwuaml’meﬂa1mﬁmﬁmﬁjmuﬁm"lﬁlmu [24]

(e +0.3)[V:+0.264}

AL = 0.412h (2.60)

(e —0.258)[Vr\]l+ 0.8}
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4

Taginnuedsea@nsng ( Ly ) vosdraeeimenianad laaail

C
= —— (2.61)
Leﬁ 2fr \/geff
Ly = L+2AL (2.62)

@

S T R T R d' ¢ 9 9
ﬁ3ﬁ1861ﬂ1ﬁllﬂUgﬂ’dlfﬁﬂﬂMWHWT%%Nﬂ?WHﬂLiI“BLLuuG}f ( fr ) 1150 Tviva T™ mn
E4

[25] nananal

N

2 2
f=_0 (E) +(ﬂj (2.63)
2. gl W

d <3| o w
lﬁﬂ m A n L1JuTmmmmzazﬁumﬂmmma &) uazm"lam%}w () auaauy

o o 2
ATV THUANUT I (m=1,n=0)

c

N, Do (2.64)
(TMyo)
* 2\/ Eettt Lt
' v o A 4 a g o A
AINITUNINUDINIT 1D INIALU VTV QIUAN LN [26] LA AANU
C
W= —— (2.65)

21 [ +D
2

AU TUNIULAZAIANUINITUNTNTZD19AAY (Radiation Resistance and

Y
Conductance) eraa laeatl

-y
Rr= 90(%) o W < 4 (2.66)
Ao A
Ry :120W o W > A, (2.67)
1
uay G, =R (2.68)

r
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ﬁﬁuﬁﬂuﬁﬂluﬂlu1i1!bl‘Viﬂ']J@]3ﬁ1861ﬂ1ﬂ“]§\116]5ﬂ15{|ﬂua@me@ﬁﬂﬁTﬂﬁﬂﬁmme

a1 v Ja A 7=t 4 Y ' o
lulasaasdfesnuunldmsuuadgouiivaudi 5o Tonuvuaanuninvesdrodadyn

4

TuTasaas (w,) drunaldann [23] uaas1ddsil

We o 2l 1-I(2B-1)+ 51
h =7# 2

[In(B-1)]+ 0.39—0'—61} (2.69)

r gl’

6072

Zo\Jz,

1o B =

o

Taoft w, Ao aAnunwvesvesamedsdaanauuylulasaasi
g, o masiladidnasnueiangiuses
h fle ANUHUITEARg NI
Z, Ao mduditaud (50 Toww)

¥ Y
AMANNENIAAUTUNNT (A,) uaaldasil [23]

c

A (2.70)

P e 7
UINEE
~ 1 < =
Tagh ¢ Ao AaNnusuaalialszaia 3x10° m/s

2.5.3 AEmsdraeanuuiingilnay (Full Wave Model) [22]
== 3 ad A Y Y A = @ 9 1 anAy Y '
Feaziluasmsnldanugndesinigaaziinnududoun1nniiisn ldnad
qa/) an & a 4 o < 4 o
VdINId0IITFINI5ANT Iz NS Ao ULz laan (Full Wave Model) 92181111411
o Y= 4 8
Tisunsudraeauny E3D Tagaz1935v09 THNUA (Method of Moments: MOM) &aa1313a 14
a 4 4 ] < { o aa [ [
Anszdadauanumiman Ivhoulassaeigudeuluginuuamiavesgilsaunuaie
Y Y
o o ] = I o a a o
mldansoiimseenuuumeeimalaiedu ngugiugueiumsmuiameaunsouinia
. 1 Y A [y J v . Q
(Integral Equation) H11M15 1¥nTUHNNTU (Green  function) ttaz 1 TUsunsudraeauy IE3D
o 1 1 <3 $ 1 1
asofamamnszua Iihtasnssu v and At anIsNITL NI UINY LTI
@ ag e’dyd aq AN Yo a I 1 a 4
voadae0Ine lagdtvea luuuaiiiluisamsn lasuanutieniluediaunlumsiasey
A 9 ) [ a 4 ) ad 4 3 9 =
aumsyududisumsinngdasoimalasnd la5ves Tuwudive: Isman)dsugduuy
a a o . . . I a 4
aumsounnsaauy vl (Electric Field Integral Equation: EFIE) Huaumswasngusossuy

a a 4 o [ 4 o LY a Q{
ﬁllﬂ”IiLLTJ‘IJLGNLE‘%f}‘L!ﬁ]WﬂﬁﬁJﬂ"IiLlIﬁiﬂ“ﬁﬁ?hﬁﬂﬂﬂﬂllﬁﬂiy)ﬁ1Lﬁ@u1u1ﬁ1ﬂ1ﬁuﬂ3$ﬁ%‘ﬁGIJ’E)\iﬂizl,Lﬁ
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aa 1 a 4 . .. . A an = a a Y .
Tae T uenaIUINAT NS (Gaussian  Elimination) H3935N1TWYAUAFILTY (Linear Algebra)

4
v A

= & A o Y an %4 v
1]ECJJLﬁJ1_|GUE]\1ﬁjJﬂ1jWu§1umuwnulﬂ:ﬂﬂJWWTﬂﬂTﬁﬂJﬂQIm!Nu@]llﬁﬂ\‘]]‘lﬂﬂ\‘]u

Lu)= f 2.71)

{ I v o a Aa I P { o ] 1
Tagh L 15uddudumsnaFady (Linear Operator), U tHuilanduinga linsua

3 o do o v w qul 9 a J do Aw ] J o
uay f Wudansunag muumiﬁiwﬁumimﬁmmﬂlmﬂmﬂmwlelaJ‘Vlimmingﬂmwuﬂ
<3| [y Jo A A 1 = = ' <] 4 [ Jd v
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Return loss (d3)
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HULVDITINDUUY SMA (Data Sheet Connector SMA)

Components’

INCHES (MILLIMETERS)

CUSTOMER DRAWINGS AVAILABLE UPON REQUEST

SMA - 50 Ohm Connectors

Panel Mount

142-0701-621
142-0701-626
142-0701-631
142-0701-636
142-0701-701
142-0701-706
142-1701-011
142-1701-016
142-1701-031
142-1701-036
142-1701-041
142-1701-046
142-1701-121
142-1701-126
142-1701-131
142-1701-136
142-1701-191
142-1701-196
142-1701-201
142-1701-206
142-1711-001
142-1711-006
142-1711-011
142-1711-016
142-1711-021
142-1711-026
142-1711-031
142-1711-036
142-1801-031
142-1801-036
142-1801-041
142-1801-046
2-Hole Flange Mount Jack Receptacle - Extended Dielectric 4, 6
2-Hole Flange Mount Jack Receptacle - Flush Dielectric 4

2-Hole Flange Mount Plug Receptacle - Extended Dielectric 6
2-Hole RA Flange Mount Jack Receptacle - Extended Dielectric 8
2-Hole RA Flange Mount Jack Receptacle -Extended Dielectric 8
2-Hole RA Flange Mount Jack Receptacle -Extended Dielectric 8
4-Hole Flange Mount Jack Receptacle - Extended Dielectric 5
4-Hole Flange Mount Jack Receptacle - Flush Dielectric 4

4-Hole Flange Mount Jack Receptacle -Extended Dielectric 7
4-Hole Flange Mount Plug Receptacle - Extended Dielectric 6
4-Hole RA Flange Mount Jack Receptacle - Extended Dielectric 7
4-Hole Right Angle Flange Mount Jack Receptacle 7
Specifications 2, 3

OO OOOWOXNNODONNDROOOORADAOONNDBDABRD

Johnson Components® = P.O. Box 1732 * Waseca, MN 56093-0832 » 1-800-247-8256 * Fax: 507-835-6287 + www.johnsoncomp.com

76



SMA - 50 Ohm Connectors

Specifications

oHNsON

Components’

INCHES (MILLIMETERS)

CUSTOMER DRAWINGS AVAILABLE UPON REQUEST

ELECTRICAL RATINGS

Impedance: 50 ohms

Frequency Range:
Dummy loads
Flexible cable connectors ...
Uncabled receptacles, RA semi-rigid and adapters
Straight semi-rigid cable connectors and

..0-12.4 GHz
0-18.0 GHz

field replaceable connectors ..............cccccoviviiiiciiciciieccs 0-26.5 GHz

VSWR: (f = GHz) Straight Right Angle
Cabled Connectors ~ Cabled Connectors

REA786able.mpwpsmss 1.20 + .025f 1.20 + .03f
RG-316, LMR-100 cable .. 1.15 +.02f 1.15+ 03f
RG-58, LMR-195 cable . 1.16+.01f 1.15 + .02f
RG-142 cable................ . 115+ .01f 1.15 + .02f
LMR-200, LMR-240 cable . 1.10 + .03f 1.10 + .06f
.086 semi-rigid ................. 1.07 +.008f 1.18 + .015f
.141 semi-rigid (w/contact) 1.05 + .008f 1.15 +.015f
141 semi-rigid (w/o contact) ...... 1.035 + .005f
Jack-bulkhead jack adapter and plug-plug adapter e 1,05+ .01F

..1.05 + .005f
.. NIA
... NIA

Jack-jack adapter and plug-jack adapter ...
Uncabled receptacles, dummy loads ..
Field replaceable (see page 59)
Working Voltage: (Vrms maximum)’

Connectors for Cable Type Sea Level 70K Feet

5 170 45
RG-316; LMR-100, 195, 200 ... ... 250 65
RG-58, RG-142, LMR-240, .086 semi-rigid,
uncabled receptacles, .141 semi-rigid w/o contact... 335 85
.141 semi-rigid with contact and adapters .. 500 125

Dummy loads
Dielectric Withstanding Voltage: (VRMS minimum at sea level)’
Connectors for RG-178
Connectors for RG-316; LMR-100, 195, 200 .
Connectors for RG-58, RG-142, LMR-240, .086 semi-rigid,
field replaceable, uncabled receptacles
Connectors for .141 semi-rigid with contact and adapters
Connectors for .141 semi-rigid w/o contact, dummy loads
Corona Level: (Volts minimum at 70,000 feet)'

Insertion Loss: (dB maximum)
Straight flexible cable connectors

and adapters ............c.c.cueee 0.06 f(GHz), tested at 6 GHz
Right angle flexible cable —

connectors f (GHz), tested at 6 GHz
Straight semi-rig ki

connectors with contact ..... 0.03 Y f(GHz), tested at 10 GHz
Right angle semi-rigid cable —

CONNECLOTS ....coorusesisesesesess 0.05 " f(GHz), tested at 10 GHz
Straight semi-rigid cable . —

connectors w/o contact ...... 0.03 " f(GHz), tested at 16 GHz
Straight low loss flexible —

cable connectors ................ 0.06 “f(GHz), tested at 1 GHz
Right Angle low loss flexible —

cable connectors ................ 0.15 Y f(GHz), tested at 1 GHz

Uncabled receptacles, field replaceable, dummy loads
Insulation Resistance: 5000 megohms minimum
Contact Resistance: (milliohms maximum) Initial
Center contact (straight cabled connectors

After Environmental

and uncabled receptacles) ... 3.0* 4.0*
Center contact (right angle cabled

connectors and adapters)...... 4.0 6.0

Field replaceable connectors .. 6.0 80
Outer contact (all connectors) ......... 20 N/A
Braid to body (gold plated connectors) 05 N/A
Braid to body (nickel plated connectors) ........... 5.0 N/A

*N/A where the cable center conductor is used as a contact
RF Leakage: (dB minimum, tested at 2.5 GHz)
Flexible cable connectors, adapters and .141 semi-rigid
connectors w/o contact
Field replaceable w/o EMI gasket ...
.086 semi-rigid connectors and .141 semi-rigid connectors
with contact, and field replaceable with EMI Gasket
Two-way adapters
Uncabled receptacles, dummy loads ..
RF High Potential Withstanding Voltage:
and 7 MHz)"

Conrisdlore for BO-A78 ..o dsssiis 1256 Connactorsfor RG-178 ... 335

Connectors for RG-316; LMR-100, 195, 200 ...........cccooeveviienninns 190 Connectors for RG-316; LMR-100, 195, 200 ..........ccccoevviiieriinnns 500

Connectors for RG-58, RG-142, LMR-240, 086 semi-rigid, Connectors for RG-58, RG-142, LMR-240, .086 semi-rigid,

uncabled receptacles, .141 semi-rigid w/o contact . .141 semi-rigid cable w/o contact, uncabled receptacles .............. 670

Connectors for .141 semi-rigid with contact and adapters 375 Connectors for .141 semi-rigid with contact and adapters ... 1000
Dummy loads ... NIA Power Rating (Dummy Load): 0.5 watt @ + 25°C, derated to 0.25 watt @

+125°C
MECHANICAL RATINGS

Engagement Design: MIL-C-39012, Series SMA
Engagement/Disengagement Force: 2 inch-pounds maximum
Mating Torque: 7 to 10 inch-pounds
Bulkhead Mounting Nut Torque: 15 inch-pounds minimum
Coupling Proof Torque: 15 inch-pounds minimum
Coupling Nut Retention: 60 pounds minimum
Contact Retention:

6 Ibs. minimum axial force (captivated contacts)

4 inch-ounce minimum torque (uncabled receptacles)

Cable Retention: Axial Force*(lbs) Torque (in-0z)
w0

Connectors for RG-178 ... N/A
Connectors for RG-316, L %20 N/A
Connectors for LMR-185, 200..... 430 N/A
Connectors for RG-58, LMR-240 .. 40 N/A
Connectors for RG-142 ........... .. 45 N/A
Connectors for .086 semi-rigid ... 16
Connectors for .141 semi-rigid ................. 60 55

*Or cable breaking strength whichever is less.
Durability: 500 cycles minimum
100 cycles minimum for .141 semi-rigid connectors w/o contact

ENVIRONMENTAL RATINGS (Meets or exceed the applicable paragraph of MIL-C-39012)

Temperature Range: - 65°C to + 165°C
Thermal Shock: MIL-STD-202, Method 107, Condition B
Corrosion: MIL-STD-202, Method 101, Condition B

Shock: MIL-STD-202, Method 213, Condition |
Vibration: MIL-STD-202, Method 204, Condition D
Moisture Resistance: MIL-STD-202, Method 106

TAvoid user injury due to misapplication. See safety advisory definitions on page 2.
Johnson Components® « P.O. Box 1732 « Waseca, MN 56093-0832 « 1-800-247-8256 * Fax: 507-835-6287 + www.johnsoncomp.com
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JOI'lNSON SMA - 50 Ohm Connectors

Components’

INCHES (MILLIMETERS) . ;
CUSTOMER DRAWINGS AVAILABLE UPON REQUEST SPE‘CIﬁCGtIOﬂS

MATERIAL SPECIFICATIONS

Bodies: Brass per QQ-B-626, gold plated* per MIL-G-45204 .00001" min. or nickel plated per QQ-N-290
Contacts: Male - brass per QQ-B-6286, gold plated per MIL-G-45204 .00003" min.
Female - beryllium copper per QQ-C-530, gold plated per MIL-G-45204 .00003" min.
Nut Retention Spring: Beryllium copper per QQ-C-533. Unplated
Insulators: PTFE fluorocarbon per ASTM D 1710 and ASTM D 1457 or Tefzel per ASTM D 3159
Expansion Caps: Brass per QQ-B-613, gold plated per MIL-G-45204 .00001" min. or nickel plated per QQ-N-290
Crimp Sleeves: Copper per WW-T-799 or brass per QQ-B-613, gold plated per MIL-G-45204 .00001" min. or nickel plated per QQ-N-290
Mounting Hardware: Brass per QQ-B-626 or QQ-B-613, gold plated per MIL-G-45204 .00001" min. or nickel plated per QQ-N-290
Seal Rings: Silicone rubber per ZZ-R-765
EMI Gaskets: Conductive silicone rubber per MIL-G-83528, Type M

* All gold plated parts include a .00005" min. nickel underplate barrier layer.

Mating Engagement for SMA Series per MIL-C-39012

REFERENGE PLANE
(0BBE.005 (2244013 —= | = | .076£002 (1.9310.05)
NS00 (6005 —eile @181 (4.60) MN— —{l— .000-.010 (0.00-0.25}
@.212+.004— —e{|l— .000-.010 (0.00-0.25)
000 MIN —f|f=— (5.38+0.10)
HEX .312 (7.92)
! 1/4-36 UNS-24
! SEE DETAL
L I
[ 3 ey
1/4-36 UNS-2B
SEE NOTE 1
JACK
PLUG f )
1
L@ 250 (6.35) MAX —] 218 (5.54) MIN
130 (3.30) MIN — L—0 1808 (4592} MAX . A70 (4.32) MIN FULL THREAD
35 L5,43) MR ™ ol 030015 L076+0.38)
.030+.015 (0.7620.38) -
—f— 005 (D.13) MAX ¥ 45°

REFERENCE PLANE
080 {(1.27) MIN

100 (2.54) MIN
015 {0.38) MIN

1 Ly
L¢ 015 (0.38) MAX FLAT
@ 03550370

(0.902-0.940}

JOI
REFERENCE
PLANE

B

J e—.076 {1.93)

PLUG JACK

J0g (2.77)

NOTES
1. ID OF CONTACT TO MEET VSWR, CONTACT RESISTANCE AND INSERTION WITHDRAWAL FORCES
WHEN MATED WITH DIA .0355-.0370 MALE PIN.

Johnson Components® « P.O. Box 1732 + Waseca, MN 56093-0832 « 1-800-247-8256 + Fax: 507-835-6287 + www.johnsencomp.com
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SMA - 50 Ohm Connectors

Panel Mount

J

cusToMm|

oHNsSON

Components’

INCHES (MILLIMETERS)
ER DRAVMINGS AVAILABLE UPON REQUEST

2-Hole Flange Mount Jack Receptacle - Flush Dielectric

'w,z)/;
' 7S

3.

-
D)

39

625 (15.88)

€
(
N

480 (12.22)

y

§

B

2.036 (0.91) HOLE

b
P

2X @.102 (2.59) —{.375 (9.52)}=—
/ .065 (1.65)— I-—
@.050 (1.27)

= |

i

i

VSWR & FREQ. RANGE GOLD PLATED NICKEL PLATED 223 (5.66) 200 (5.08)
VSWR: N/A  0-18 GHz 142-0701-621 142-0701-626
4-Hole Flange Mount Jack Receptacle - Flush Dielectric
—=1.375 (9.52)
/ 0.500 (12.70>—r—'—‘ 085 {1.65)— r
4t .036 (0.91>ﬁ'€’}—<*} @.050 (1.27)
- - HOLE J_
% S 4X @.102 (2.59)— @ =
. - r
D0
0.340 (8.64) .200 (5.08)
VSWR & FREQ. RANGE GOLD PLATED NICKEL PLATED
VSWR: N/A  0-18 GHz 142-0701-631 142-0701-636
2-Hole Flange Mount Jack Receptacle - Extended Dielectric
UAT 375 (9.52)
2% 2.102 (2.59) g
by, L
L t
@.625 (15.88) 9) A80 (12.22) —
€9 @162 (411
@.050 (1.27)
I————‘zzs (5.66) 065 (165)—
VSWR & PRODUCT GOLD NICKEL
FREQ. RANGE SERIES PLATED PLATED A" “B"
VSWR: 1.15 + .02 f (GHz) " 142-1701-131 | 142-1701-136 | .705(17.91) | .590 (14.99)
oy y rass
0-18 GHz 142-1701-031 | 142-1701-036 | 240 (6.10) 180 (4.57)

Johnson Companents® « P.O. Box 1732 « Waseca, MN 56093-0832 « 1-800-247-8256 « Fax: 507-835-6287 + www.johnsoncomp.com
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JOI—INSON SMA - 50 Ohm Connectors

Components’
N o xnL 00 REMuES? Pértal Maunk
4-Hole Flange Mount Jack Receptacle -
Extended Dielectric
a.500 (12.70) f AN 375 (9.52)

0.340 (8.64) "B

@.050 (1.271—\\{:} o |

: f
™ H H @162 4.1
) 065 (1.65)— |

4X 2.102 (2.59)

VSWR & PRODUCT GOLD NICKEL

FREQ. RANGE SERIES PLATED PLATED A" .
VSWR: 115+ 021(GHZ) | peq | 1921701-121 | 1421701126 | 705(1791) | 590 (14.99)
18 Gl 142-1701-041 | 142-1701-046 | 190 (4.83) | .095 (2.41)

4-Hole Flange Mount Jack Receptacle -
Extended Dielectric

0.375 (9.53) C 705 (17.91)—=.375 (9.52)
/} 0.250 (6.35)——r—1 ‘ — 590 (14.99)— (
" - ©.050 (1.27)— |
il *’ —
J
4x @.067 (1.7Q0) @.162 (4.1
065 {1.65) L

VSWR & FREQ. RANGE GOLD PLATED NICKEL PLATED
VSWR: 115+ .02 f (GHz) 0-18 GHz 142-1701-011 142-1701-016

Johnson Components® * P.O. Box 1732 + Waseca, MN 56093-0832 + 1-800-247-8256 + Fax: 507-835-6287 + www.johnsoncomp.com
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SMA - 50 Ohm Connectors

Panel Mount

oHNsON

Components’

INCHES (MILLIMETERS)

CUSTOMER DRAWINGS AVAILABLE UPON REQUEST

2-Hole Flange Mount Plug Receptacle -

t+.489 (12.67)+

Extended Dielectric 490 112.43)
223 (5.66) .330 (8.38)
-y vl
f @.625 (15.88) 481 012.22) —]
i,
/ @.050 (1.27)
&.162 (4.11) -
2% @102 (2.59) 065 (165)—=] |-
312 (7.92) HEX
VSWR & FREQ. RANGE GOLD PLATED NICKEL PLATED
VSWR:1.15+.02f(GHz) 0-18 GHz 142-1801-041 142-1801-046
4-Hole Flange Mount Plug Receptacle -
Extended Dielectric 490 (12.45) 499 (12,67~
0.500 2.70) 330 (8.38)
0.340 (8.64)

-/

F Y
w
K ) —

©.050 (1.27)—]

+

8

D__

.

4X @.102 (2.59)

+ +

VSWR & FREQ. RANGE

GOLD PLATED

NICKEL PLATED

VSWR:1.15+.02 f(GHz) 0-18 GHz

142-1801-031

142-1801-036

—

@.162 (4.1

065 (1.65) —

f—

312 (7.92) HEX

2-Hole Flange Mount Jack Receptacle -
Extended Dielectric

‘._
-

GOLD PLATED

NICKEL PLATED

142-1701-201

142-1701-206

2X @.102 (2.59)

@ 625

223 (5.66)

175 (4.44) 375 (9.52)
125 (3.18)
@.010 (0.25) =
481 (12.22) }—=|7 :M
@.084 (213 H
065 (1.65)—] |-

Johnson Components® « P.O. Box 1732 « Waseca, MN 56093-0832 - 1-800-247-8256 « Fax: 507-835-6287 + www.johnsoncomp.com
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OI'INSON SMA - 50 Ohm Connectors

Components’
INCHES (MILLIMETERS} Panel Mount

CUSTOMER DRAWINGS AVAILABLE UPON REQUEST

4-Hole Flange Mount Jack Receptacle -
Extended Dielectric

0.500 12.70) 175 (4.44) 375 (9.52)

0.340 (854)—#—-—‘ 125 (3.18)

@.010 (0.25) ‘

i
}—J—rﬂj:mm
@.084 (2.13

n

)
.065 (1.65)J

¥

GOLD PLATED NICKEL PLATED
142-1701-191 142-1701-196

4X ©.102 (2.59)

4-Hole Right Angle Flange Mount Jack Receptacle

180 (4.57) 505 (12.83)
0.500 (12.70} —{.380 (9.65) f=—
0.340 (8.64) 085 (1.65) —
- ONE PIECE
@162 (4.11) - CONTACT
@.036 (a,gn—\{* *} |
HOLE [ —
1
—

B \@ ¥ (b 595 (15.11)
| + +
s - 460 (11.68)
¢ @102 (2.59) 3.050 (1.27)
065 (1.65)— |

VSWR & FREQ. RANGE GOLD PLATED NICKEL PLATED
VSWR: N/A  0-18 GHz 142-0701-701 142-0701-706

4-Hole RA Flange Mount Jack Receptacle -
Extended Dielectric

705 (17.91) 505 (12.83)
0.500 (12.70)— 590 (14.99)—=.380 (9.65)|—
0.340 (5.64)——{——-'
A E
S
L"‘W = @.050 (1.27) — # a ‘_‘_‘_:|> i
9 ;g- ™
. - [ l‘ X 595 (15,11
@162 (4.1 460 (11.68)
GOLD PLATED | NICKEL PLATED 4% @.102 (2.59) 085 (T.GS)"‘I L
142-1711-001 142-1711-006

Johnson Components® « P.O. Box 1732 + Waseca, MN 56093-0832 + 1-800-247-8256 + Fax: 507-835-6287 « www,johnsoncomp.com
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SMA - 50 Ohm Connectors JOI—INSON

Components’

Panel Mount INCHES (MILLIMETERS)
CUSTOMER DRAWINGS AVAILABLE UPCN REQUEST

2-Hole RA Flange Mount Jack Receptacle -
Extended Dielectric 90° Orientation

&.625 (15.88) 705 (17.91) .505 (12.83)
A481012.22) l——.590 (14.99) —~ 380 (9.55)[-— 835#25%5
“ 223 (566) | —I_
—t S| J— ¥ 595 (15,10
2% $.102 (259 @162 (4.1 L 480 (11.68)
90° @.050 (1.27) .065 {1.65)—
‘GOLD PLATED | NICKEL PLATED
142-1711-011 142-1711-016
2-Hole RA Flange Mount Jack Receptacle -
Extended Dielectric +45° Orientation
705 (17.91) 505 (12.80)

@.625 (15.88)

590 (14,99 —{ 380 (9.65)f—
223 (5.66)
- ONE_PIECE
‘ﬁ) /\ CONTACT
A T

Y J—
‘ \_‘_‘_J~ \‘Q 595 (15.11}
2% 2.102 (2.59)
3162 (4.11) 460 (11.68)
©.050 (1.27) . %
GOLD PLATED | NICKEL PLATED
142-1711-021 142-1711-026
2-Hole RA Flange Mount Jack Receptacle -
Extended Dielectric -45° Orientation
705 (17.91) 505 (12.83)

590 (14,99)—={ 380 (9.65}}—
223 (5.66)
- ONE_PIECE
/\ CONTACT

| —t

@.162 411} j‘
L

2X @.102 (2.59)
.065 H.GS)—-]

595 (1511

480 (11.68)

e

GOLD PLATED | NICKEL PLATED

142-1711-031 142-1711-036

Johnson Components® « P.O. Box 1732 + Waseca, MN 56093-0832 + 1-800-247-8256 + Fax: 507-835-6287 + www.johnsoncomp.com
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EMC Antemfas
Double-Ridged
Waveguide Horn

Model 3117

NETS-LINDGREN

An ESCO Technologies Company

3-D Patterns
Available at
www.ets-lindgren.com/3117

FEATURES:
m Ultra Broadband: 1 GHz - 18 GHz

® Maintains Single Lobe Radiation

Pattern Over Frequency
H 300 W Power Input Capacity
B Optimized High Frequency Gain
H Low VSWR

B Flexible Mounting Systems

The Model 3117 Double Ridged
Waveguide is a the latest addition
to a family of double ridge
waveguides for microwave and
EMC measurement from
ETS-Lindgren. This model
corrects the lower gain at the
upper end of the frequency

range, commonly found in ridged
waveguide antennas. Users of
this antenna benefit from uniform
illumination of target surfaces and
accurate gain measurement. In
addition, the Model 3117 exhibits
high gain and low VSWR across
its operational frequency band,
accepting moderate power input of
300 watts.

ETS-Lindgren’s Model 3117 Double-Ridged Waveguide Horn
PATENT # 6,995,728

The electrical characteristics of this
antenna were designed and modeled
using powerful workstations
running electromagnetic simulation
software. Equally important,
experienced RF engineers worked
with our manufacturing team to
produce a practical and affordable
realization of the modeling

process. All production units are
individually calibrated at our A2LA
accredited lab.

FEATURES

Single Lobe Radiation Pattern

The Model 3117 maintains a single
main lobe pattern in the direction
of the horn axis over its frequency

range. This characteristic is
essential for even distribution of
electromagnetic energy on a target
surface, and accurate measurement
of gain and vector information.
The Model 3117’ unique design
suppresses the propagation of
high order modes. The result is
an antenna with a well-defined
single lobe radiation pattern that
outperforms other antennas in its
class.

Ultra Broadband

The Model 3117 sweeps from

1 GHz to 18 GHz without stopping
for band breaks, making it ideal
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WETS-LINDGREN

An ESGO Technologies Company

for automated testing. It has the
widest usable frequency range of
any antenna in its class, with no
performance degradation from high
order modes.

Power Input

The Model 3117 uses a Type N
connector and accepts up to

300 watts of continuing input
power with up to 400 watts of peak
power. The antenna’s high gain
and low VSWR over its operating
frequency translates into efficient
amplifier use and high field
strengths.

Electrical Specifications

LM Anton .
e Antennas

Double-Ridged
Waveguide Horn

Uniform Gain, Low VSWR

The Model 3117 has a more
uniform gain and antenna factor
because of the better behavior of
its radiation pattern. Since the
pattern is stable over frequency,
the gain and the AF also remain
stable. Similar antennas of this
class exhibit large variations of the
gain and the AF as the frequency
increases.

Flexible Mounting System

The Model 3117 antenna includes
both an EMCO classic mount and a
rear “stinger” mount.

Model 3117

STANDARD CONFIGURATION
B Antenna Assembly

B Mounting bracket drilled to
accept ETS-Lindgren or
other tripod mounts with 1/4 in
x 20 threads

B Rear “stinger”” Mount

B Individually calibrated at 1 m
per SAE ARP 958 at our
A2LA accredited lab. 3 m
calibration per ANSI C63.5
available at additional cost.
Actual antenna factors and a
signed Certificate of Calibration
Conformance included with
manual.

OPTIONS
B Antenna Mast

B Antenna Tripod

MODEL FREQUENCY VYSWR MAXIMUM PEAK IMPEDANCE CONNECTORS
RANGE RATIO CONTINUOUS POWER (NOMINAL)
(AVG) POWER
3117 1 GHz - 18 GHz 351 max 300W 400 W 500 Type N
<21 ahove 1.5 GHz
Physical Specifications
MODEL WIDTH DEPTH HEIGHT WEIGHT
3117 17.5 cm 175 cm + 155 cm mount 15.5¢cm 113 kg
6.9 in 6.8 In + 61 inmount 6.10n 25 b
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.‘\%\\ETS. l’NDGREN K EMC Anten :1(15
S ——— Double-Ridged

Waveguide Horn

Model 3117
Model 3117 Antenna Factor Model 3117 Half Power Beamwidth
48 — E-Plane — H-Plane
E 160 7
b 150
8 1a0 N¥
22— - i i I - i o~ |\
. ~~ 1 | 2F%
LT =N
| \
80
®fa ™\ \\
50
24 40 [ —
FREQ GHz 2 FREQ GHz _—
0 2 4 6 8 0 12 14 16 18 2 4 6 8 10 12 14 16 18
Model 3117 Gain Model 3117 Forward Power @ 1 m
18 10 — VI e B0%AM  ———3Vim -~ 80%AM ——10Vm 80% AM
3 EY =
P X
12 Wr/ \ N
8 0.1 \7 =
I\/J \t ] ——————
4 0.01
/ =
ol 001 %
4 LFREQ GHz 0.0001 LEREQ !GHz [ DERIVED FROM GAIN
0 2 4 ] 8 0 12 14 18 18 2 4 6 8 0 12 14 16 18
Model 3117 VSWR
18
14
12
10
8
6
4
2 e
FREQ GHz

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
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EMC Antennas

ETS-LINDGREN Double-Ridged
Waveguide ']!3951'1‘7

Model 3117 (1 GHz - 4 GHz)
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EMC Antennas

NETS-LINDGREN Double-Ridged
Waveguide Horn

Model 3117 (9 GHz - 12 GHz)
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EMC Antennas

NETS-LINDGREN Double-Ridged
Waveguide Horn

Model 3117 (17 GHz - 18 GHz)
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PROCEEDINGS
VOL.

CM - Communication

EL - Electronics

DS - Digital Signal Processing

PH - Photonics

GN - General Engineering and Science
BE - Biomedical Engineering

msUssudsimsmodaonssuluih ASoR ala
lac-no OAIAL lola [SDISUNOIS10M Sdosn 9.Us1ouyS

nd g s :
32 Electrical Engineering Conference
28-30 October 2009 Tawaravadee Resort Hotel, Prachinburi, Thailand

Western NECTECﬁj Somsusulos mAdiSAonssuludy
Digital « member o NSTOA ¢ nangnsdnenmansumuruin aundu
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CM 001

CM 002

CM 003

CM 004

CM 005

CM 006

An Overview of Fractal Antennas with Modified Minkowski Geometry
Prayoot Akkaraektharin and Chatree Mahatthanajatuphat

King Mongkut’s University of Technology North Bangkok

swuuATRafamgnsaimedsey tihadaTaserdonisSanmussvesnssunauma
wimanInih
nadAnm neaya, aigg1 Suauies uaz Snay Fsmwuasiay

UHINOSBTIVAIUATUNS

A Novel Compact Wideband BPF using NB-SRRs and Defected Ground Structure with Wide Upper
Stopband
Sarawuth Chaimool and Prayoot Akkaraekthalin

King Mongkut’s University of Technology North

maianmeemaemnmasuduhiloudismeihdyanassunus o uanuini
FgNa Suzad uag §1u7e 599973

uminndomaluTadswuenatoys

CPW-fed Mirrored-L Monopole Antenna with Distinct Triple Bands for WLAN and WiMAX
applications

Sarawuth Chaimool' and Kwok L. Chung2

‘King Mongkut’s University of Technology North Bangkok

2Hong Kong Polytechnic University
Performance Analysis of Dual-Branch Diversity over Dense Wireless Channel

Narongrit Mekloi

Rajamangala University of Technology Krungthep
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