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Thesis Title: TUNED STUB AND SHAPE OF RECTANGULAR SLOT

ANTENNA FOR UWB COMUNICATIONS

Student Name: Mr. Samart Pokapanit
Student ID : 114960402010-1

Degree Award : Master of Engineering
Study Program : Electrical Engineering

(Electronic and Telecommunication Engineering)
Academic year : 2010

Thesis Advisor : Dr.-Ing. Amnoiy Ruengwaree

ABSTRACT

This thesis is to study the realization of an Ultra Wide Band (UWB) antenna with coplanar
waveguide (CPW) structure. The dimensions of stub and CPW slot have been precisely optimized in
order to realize an UWB antenna having a bandwidth of 3.1-10.6 GHz which is recommended by
the Federal Communications Commission (FCC).

This research, electromagnetic simulation software (the so called IE3D simulator versions
11.5), has been used to analyze the antenna characteristics including the return loss (S,,), standing
wave ratio (SWR), 2D and 3D radiation patterns. In simulation, the dimensions of prototype antenna
have been optimized based on empirical method. In experiment, a prototype antenna has been
fabricated on a FR-4 laminate having a dielectric constant of 4.5 and substrate thickness is 1.6 mm.
The dimension of this prototype is 30 mm x33 mm and input impedance is 50 ohm

The measurement results of our antenna are near to simulated results. The measurement
bandwidth in particular is improved at a frequency band of 2.95-10.702 GHz which is affordable for

UWB communication system.

Keyword: UWB stub tuning, slot Antennas, coplanar waveguide, microstrip antennas.
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ansom Idanminnumunussdudininuaz 3l 9UeIAIT1801MATIINANNT (2.36) 92
M Yo dyd! o Y o 1 1 <3 d‘ 9
naaslnd ldaeiigeaihlnaelumsdnamavesauiunely sdnlsnamaunigndssas
1 d' 1 ogz‘ d‘ 1 9 o o d‘
pgluannis (2.36) i esninaduiuniguen bildgniundivuaguiunielu Tagh

avuwlihawnsodouliegluzlvesaunisasi
E, (%) =2, 2 Anlmn (X, Y) (2.41)

d‘ A 1 o a Qf
e A, fAe mduilszanivesvuiaauu vlvh

(Vi+kiWm, =0 (2.42)
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a 1 o !
W _g aguumuwmmw%ﬂ (2.43)

n

9
v A

r r e N
Hannsn 2.42) unuluaumsn 2.37) a2 1dardulszansvesvunaauy I udluddl

Am _ Ja),uo J.J' ‘]zl//;mds (244)

" k2 - kn21n IJ. l//mn‘//r:mds

Y
v @

aiumauny idhuaasldaaaunis

1 [[.pmds

Ez = Jwﬂozz * V/mn (245)
m n k2 _krfm ﬂ.l//mnlr//mnds
ag
== l A
H=——2xVE, (2.46)
Jau,
1A UTAIAYTU (Green function) 33 I¥e E, ifludsil
E, =[[G(s]s)d,ds (2.47)

o 1 a a 4 &
auwmoluaunsasimua ldnnadunaduiiuaudvesaoeimagiazmi lan

V.
m===0 8 (2.48)

V, =-E, iyatloudyana (2.49)

uazmnszuanyatloudyanauaas ldasauns

1, =[] 3.ds (2.50)
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o 1 [] ad a
lumsraewuuIwsseziimmsgadonatggasumsgadonin ladianain

nmsgaudeainaniuaznsgadoannisudndsy seazgniivuasinldegluglves

4 = d' 1" o 9
HNULRUANT YL Y (Loss tangent) Iﬂﬂ‘ﬂﬂW]’J‘]_]igﬂ’f)‘]J@]’Jﬂﬁgﬁ]"lfJLLﬁﬂ\‘]ulﬂ

e P,
PC
PI’
W,
5eff

A8

5., =1/Q
Tagna Q 1 1dan
0= @, W;
P,+P.+P
% 09/’
i
s = P, +P, +P
Y AL RN
: AR
A [ A o w ad a
Ao mmsgadeiiasuesladanain

[ %

AMMIGUABRNAWD I NI D INA

o)
[«2}

AMSAUAERIAIVDINITLUANAIIY

u 9

o)
[«0)

)Y
[«2)

Aunuwudmsgaydelsz@nina

o)
[«2)

AMNAINU AL TUVOIADIMANANNDT Tepuue

(2.51)

(2.52)

(2.53)

1 k4
amdsnuazayludrmeoimagnimuasgnigldauniedludideeimsaain

W, =We+2\Nm=g°—2€rI”|Ez 2dv

Py =%WMI E,|?dV =w-tans-W,

A A 1 4 = adg a
e tano Ao ﬂ'lll‘l/]uﬁ]u@]ﬂ'liqtylﬁﬂﬂl’f]ﬂulﬂﬂlﬁﬂﬂiﬂ
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= a s a o 14 = ' @
ansgadeluladidnasnansodiium lannauin i fednieluda
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1 o o o } <3 { 1 @ o
ﬂ']ﬂ']iQ'ﬂluL?ffJ‘lJ’E]\1ﬂ'J1!1ﬁ']NWiﬂﬂ']u’JﬂlUlg]j(ﬂ']ﬂﬁunJlliJlﬁaﬂﬁﬂgiu@?u’]ﬁ’]ﬂ@"lﬂ']ﬁ

4
LAZITUIUNTIIUA
oW
:—”|H A (2.56)
h,/ﬂfﬂo
A A 1 9 d'dy a )
Wwe R A9 MANUAMUNMUNNUFIVOIAIIE1801NA

JA o waz o fe  manwhuesaniiaeeime

AMIEIMILANTINUIINAIAIEDINIAYARIHUA TASAUIUNEINUTOUS §7

a1u1nH

r

277l2
=2i” EO +|Eg|*)r?sindeds (2.57)
00

d o @ A o 9 o
o E, uaz E, Ao ladunilinnududonves 0, ¢ uazduaain

H A
Tao@ &, aunsoesuieldninaunmsvesdnlszneunmnnasiumdilsznou

ag a = @ dy
ﬂﬂ!ﬂTWGUfNVlﬂfJ!ﬁﬂ@]'iﬂ%gwﬁllﬂ1§ﬂﬂu

Q4 =— (2.58)

tano

4
Ad1sznouRAMURIA NI INAILIANNITAYL

Q. =— (2.59)
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E4
A913ZNDUANNUDINTUANTIN WIS AUMIAIN

Q, =21 (2.60)

A Y
AMTUAIAITZNOUAMAINI LU ANNITAN

LZMZLJFLJFL (2.61)
QT a)rWT Qd QC Qr

hmdlsznougunImaInauns (2.58) - (2.60) unuluaumsi (2.53) az'ldm

I @ dy
Sy 1UANL

Oy =tano + A + R (2.62)
h oW

haumsn 2.62) unuluaumsn 2.48) azlda k2 Tnudail

k? =kle, (L—jo,) (2.63)

9
v A

ooz 1 lae E, Tnaidadl

1 [[9.7ds

jé‘eﬁ ) /7 kr?m l//mn!r//mnds Vi

(2.64)

Ez W Ja)/'lO%; kozg (l—

IN3UN 2.8 HAAWVUTIADIFBDINITUANAINIUYBIA1EDINALAYHDINTIA
9 [
wasunsdesliszez e £ nuuveudunuaauiy liihiegluauiudumasnuazuiedinves
1 1 1 ] 4
nundunoglueniaiinaneniiuliauysaivoslvua Transverse Electric-Magnetic (TEM)
< A [ =1 [ @ 09/’ ~ (] ~ 1 Y] A )
anusuanszezae szlinnuuanannueen liisiegluoimeuaziogludumasn o
Y k4
1 @ ' @ ad a
wnuluTnuaiuguveIn1sunsnsz910828 1Mua Quasi-TEM nziiua1nial ladianasn

a A o T A 9 o a a J . .
Uszdnina (&, ) Avsium lniimonugnAesesd s DauunF U (Fringing) tazns
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3U7 2.8 HUVT1009 TNTINMIUHANAINUYRIEYDINIA [15]

A Y 1 A 9 3 9 9 T @ ag a @
ﬂsz%wﬂauiumuﬁum"lvlﬁh A Egtf Tlgﬂﬁ’f)\iuu"l]8@1'ENL!’EJEJﬂ']'Iﬂ'Iﬂ\WI’Jllﬂﬁllﬂﬂﬁiﬂ"u%')ﬂ’)ﬁﬂ

%

4 a a o 9 ]
FIUTON (8r ) Lﬁ’é)\‘lfmﬂﬁunﬂl\liui‘l\?ﬂiﬂ‘l]"] LﬁlﬁE)‘]J’J\151]E)\1GI’JfﬂElf)"lﬂWﬁﬁ]%"lllﬁeUﬂ‘]JﬂlﬁclUilu’Ju

1 v

FUAATNUATWNITNTZ8TUIMA TABTAT co UTAAIAT

-1

£q= Q)% _1{1+ %} ’ (2.65)
2 2 W

A a a o o ~ @ :,’ 9 Yo dy
LllﬂﬁU"IlW\Iiuﬂ\‘lﬂﬁ'llllL‘]J‘]Jﬂ']ﬁ@\i‘VIGIIE)TJG]'Jﬁ'IEIBWf‘l']ﬂ‘l’lﬂﬁf)\iﬂWuuﬁﬂQ"lﬂﬂﬂu [19]

(6o +o.3)[vr\]’+ 0.264}

AL = 0.412h v (2.66)
(eur —0.258)[h+0.8}
Tagfinnueilssanina Ly VOIIdwomIenians laaadl
L, = —o (2.67)
21:r geff
L., = L+2AL (2.68)
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o { 1 { 4 o o
e manuugldmasuiuineglnnums Tauuuds () dmiulnue ™,

v dy
153 OO}

N |-

2 2
f=_°¢ (mj +(1j (2.69)
2.6 |\ L W

m ﬁ’f) THUANNTZHZVUIANI TN ()

n ﬁ’f) THUAMNTZEZUUIAN I ﬂ’JﬁJﬂ’sJ)N (w)

dmisuTruanug (M=1, N =0)

fo o © (2.70)
r(MMye) :
2\/ gefﬁ Leﬁ
1 Y @ = A A 9 [ dy
ANANUNINUDINIT YD INAUVUTIHAYUNUANT [5] LAAIAIY
C
W =————=\IC 2.71)

AU IUNMIULAZAININUINITUNTNTEDI18AAY (Radiation resistance and

9
v A

conductance) Laad 1A 311

AES

R, ZQO(WOJ o W < (2.72)
Ao A

R, :120W wo W > 4, (2.73)
1

wae G, =— 2.74

TR (2.74)
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1 o Yo o = 9 9 o o 1 ~ Y
drutloudyanaldnudraeoimagldmstloudremeihdyaascurniwneenuun v

Ia A P 4 Y o [ a
NITLUAGDUNLUAULN 50 I’E)'Vi11“1]1!1@?]'313Jﬂ'JNGlI’ENZ’ﬂEJuWﬁﬂJﬂJﬂﬂlﬁzu'l‘lJi'JﬂJlliﬂﬂﬁﬁﬂiﬂ (W5)

9
v A

fvnaldan [19] naaa ldaatl

W 2 g -1 0.61
—2=2/B-1-In(2B-1)+ = —[In(B-1)]+0.39-——= (2.75)
h 7x 2¢, &
Taon
W, Ao anunduesresidynuszuIu
1 o adg a Y
g, fo maealladlanainvosidagIuges
h  fAe  ANuHUIEAgIUTON
Z, Ao mduneduiinaud (50 Toviu)
' 2
1o = 607

Zo\e,

Y
=

1 4 @ @ J Y
AMANNIIAAUTUNNT (Ay) aaa laaatl [19]

A (2.76)

~ C
= —
fr \[ geff
~ A 1 < = 8
Taeh ¢ Ao mMaNnuswaalialszuna 3x10% m/s

2.4.3 msdravasuiingilnau (Full Wave Model) [15] [19]
= I ax Aq ¥ Y A == v Y | AanAy Y 1
Farziduismsnlianugndeanniigauaniinnududouuinninish lanai
g// A 5 a r'd o <3 4 o
YIdINIa09ITHINITIATIZHNITI 180 IANUAAY (Full wave model) 9211111 T4
o A 4 $
Tdsunsusraoauuy 13D Tasaz 143309 Tuiuud (Method of Moment: MOM) Gaa1unsnld
a 4 4 1 3 { o aa 1 ] o
Ansiziaauanuuiman ihuu Tassadreaidudoulugluumuiiavesgisaunuaieg i
9 o Y d? ddi’ I ) A Aa o
Tdennsahimsesnuuudiseims Idiwiiu ngenuguiumsdiamamsouinga
. ] Y A d v . o
(Integral equation) W15 1¥NTUTIATY (Green function) o 1uldsinsuianuy IE3D v
o 1 [] I~ 3 1 1
gnsamuanamnizua e nIsuauU AN FU AAIAINITNIZNIFUIN U I 19D
] as o’dyd as ~ Yo a I 1 a 4
Frmeeima Tagdsvee Tuuudidludsmsn lasuanuidsuiluserannlumsiniiziauns

a Y ) [ a 4 ™) an 4 osal Y ~
Fududmsums uasiznaeeinmalagini lU35ve Tumudiuaz ldmsnlasugiuuuauns
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a A

[ < a 4
dunnsaaun il (Electric Field Integral Equation: EFIE) WuaumsuasnguIescuuaums
a a 4 o 4 o T W a a,
LL‘]J‘]J!,‘;D'\‘]Lﬁ%}u’i]']ﬂﬁllfﬂimg}ﬁﬂ“]fﬁ'liJ"IiﬂlﬂiJHLﬁﬂﬂJﬁ%ﬁ@H"liJWﬁWﬂTﬁMﬂiSﬁﬂ‘ﬁ‘U@\‘iﬂigLlﬁjﬂﬂ’ﬁ

1 a . .. . A ax = a a g . =
HINAIULNATNY (Gaussian elimination) HIDITNITNFAUALEUTY (Linear algebra) MgﬂLL‘UUEUfN

9
~

&L A o v A @ 9o
ﬁllﬂ’]ﬁwucﬁ']umu’]N“LﬂﬂﬂJﬁ’ﬂﬂﬂTﬁm@ﬂIllll]uﬁllﬁﬂﬁulﬂﬂq
Lu)= f (2.77)

{ <3| ¥ o A a . 3| 'y { o ' '
Taed L dudrdudinmsmasady (Linear operator), U 1iuilansundalinsuan

]
v

I o o v W aaj 9 a J J A o 1 J o
waz fdudendsunias ﬂ\‘]uufniﬁi”I\‘lﬁllﬂ”li!,ﬂﬁiﬂcl)'sll@ﬂﬂ\iﬂ‘]fu%Elﬂllllﬂi1ﬂﬂ1ﬂ$@‘ﬂﬂ1ﬂ‘l1lﬂ
< [y Jo A A ' £ 2 ' <] J @ J v
WumasIvvousavoIleanFuoassNnI1ua u, ‘ﬂNﬂg@jﬂliﬂﬂUTL@ﬂGﬁllwu%u‘Wﬂﬂﬂfu

. . Jo J L . I v [ {o ] 1
(Expansion function) #30#anFuNug1U (Basis function) 182 «, iiluminedands linsiua

u= > au, (2.78)
n

I Aa v o a Aa 1 ] )
m’iGl%}ﬂ’nmﬂuwuﬁju‘uﬂQmmmum’imu%uﬁjummmim CHINITDUIDON

NAIRWHIUMT Taeatl
D l(u)=f (2.79)

1 % d‘q} ] 1 ] ) Y d‘ - d'oJ ] T A

a1neande linsuaeg luasanidiasuld tiesainindanda lunsruad

o (Y 1 o Jdou Aa o ] 09.: { a

UAUMINY N uaaum It FUd AT INeId1Re FIUUNTTI1UFAAINUITUNTIND
J v o [} a a o a Y {

a9 (Weighting function: W, ) M 5umsdunnsavewImnailanduanaunsi (2.76) tag

- & o @ 7o o/
L"Uﬂulﬂuﬁfyﬁﬂyﬂ!WﬁGU'E]Qﬂ'liﬂmﬂWﬂiuﬂlﬂﬂ‘Wﬂﬂ%ullﬁﬂ\‘lﬂqu

> a, W, Lu)]= W, f] (2.80)

< o R A a o J o
Naﬂ]ﬂﬂﬂWiﬂmﬂ1ﬂiu (a,b) WUNTMUUADIBUNNTavDIHINFU LUV VIRV

¥ o a

a 9 £ di |dyo YA o A [] 1 " o o [ Jo A
AIAUUUNTNIUBIUTY GINN@HLIGUGL‘HNH‘VHGI,‘HM%11&3‘14‘1/]8\11%1/]511Jﬂ1L‘I/]1ﬂ°].|i]1‘1!’31!‘1/\|\‘]ﬂ‘]5‘1!@ﬁ§$
£ Y e Y 1 o Ao Il 1 9y o A Slc!y 3
"b’\il‘luﬁﬂymg‘LliNi]gf"fﬁﬂﬁmlﬂﬂﬂluﬁTﬂJ@QﬂWﬂQG}'JWﬂQLINT]iWUﬂ1 ap llﬂ IﬂﬂﬂW]E]‘]JT]]lﬂu%%Lﬂu
1 a & d? 1o A o o dy a J v AA o Yo o dy
ﬂ?ﬁ]i\?‘ﬂf\?ﬂ%ﬂlu@gﬂ‘ﬂﬂﬁlﬁ'ﬂﬂV\I\‘iﬂ%uWUjﬂulLﬁ%L’JﬂﬂﬂWﬁﬂ%u GlUﬂﬁﬂ!ﬂﬂWTiuﬂGlWW\?ﬂ%uWUjpu

Y a o J v A @ = as da . ) [ Y
ﬂ‘]JL’J‘ﬂ‘V]\'i“V\l\'iﬂ%utﬁuﬂuﬂu%%gﬂlﬁEJﬂ’JTJ‘ﬁ"lIfNLﬂ!ﬁ’é)iﬂu (Galerkin) ﬁ’WTii‘]JLLﬂﬂﬂJUHWWN

E4

a 4 ~ =\ Y =) Y] 4 Yo A
AP0 IMATNMSINATNTVOIaUNIN (2.80) Wau1doglugiidernunguesTeriu laaai
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2,111 ]= Vo] @.81)

Auuaindvesduiiuaudg lasialhilu [, ]= W, , Lu,)] Auuasaduesnszua

Tagia lihilu [1,]=[e, ] vay Auuasndveaussdulaeialhilu v, =W, , f] auuasnd
o U dy 9 ] 9 =} [ ] = v A A = Y] 4
Tao limariazdesmamvie ldmilounuswdvidudsimiloutulunguesTevy

dmfuniuilanduldgniunlFlumsudtymvesaumiman ldihidiauns

A I 4 ~ 1 -3 I 4 R a
aauiluuuuanals (Scalar) Tasnaunmsaiulvgiuazidlunnunnees (Vector) 3unailam
dgl 9 [ 9 4 a a . ™ ] 4 a a 9 z
Yudeanavinlenmesuazaenan (Dyadic) unu Tagna ldmainmesuazaeanuilgiiu

a { a Aa o I o
vzosuremsiasugiiaudu (Linear Transformation) n1eluszunlninaiuees Innousa

% ' ) 1w v o J a 4 ) o
(Orthogonal) Gdﬁ\ii]%\‘l'lﬁlel,uﬂ1iﬂ‘i$1/]W]E]ﬂu@ﬂllﬂ’JHJ’dlIWu‘ﬁﬂ1\1ﬂm@ﬁ1?{ﬁ‘illa$ﬁ1ﬁ‘iﬂﬂ 1

v
9 1 I A ~ a 9 1 1 o Aa o A Ao
1/]1\‘1@']ull,lll°ﬂaﬂll1/\l°m'l‘1/]llfﬂ'i!,ﬂﬁEJ‘L!Eﬂl“ﬁ\ilﬁuizW’J'NLL’HENﬂ'll,‘L!ﬂﬂ‘UﬁuHJﬂ'lEJGl,u‘iZ“U’U‘VﬁJWﬂﬂ

I J Y 3 o Y Y Y 4 a a a a o
L‘]Ju’f]@ij‘ﬂﬂf]uf]aﬂuuuﬂ’lﬂl‘ﬂagﬂjﬂﬂJ’lﬂﬂTiﬂﬂ'ﬂﬂ!@@il!ﬁg@Eﬂﬂﬂ AUNITOUNNTAUDY

2
v A

aun'lilih (Electric Field Integral Equation) t4ef aglaail

—inc — scat

N A i 1% (2.82)

S

— scat

y —inc D o
o B Wuaumisdihannsenuaiw E @uawnIdiinsesanszare

) [ < 1Ta A o v A =N 1 ] Ay a & o ]
a1y Zs WumounuausuUAINILaY ] L"]JLlﬂTﬂ'ﬂlﬁ’iHTLLHU%@Qﬂi&LﬁUUWUN’J‘*]Nﬂ\iulll

— scat

k4
' o a o o '
niwmlagluduusnueddtuuy Tuwuaszimsnszgneaums E - Tdeglumenvosauns

A5 uilan (Electric Dyadic Green’s Function : )

ET (0= [[Ge(r.r)I(r)ds (2.83)
()= i 1B, (r') (2.84)

4 NS vl A o o A < Y 1o

o B, (r') Wuilenduiiugiu  §wun n uay | iWuvuiavesnseuai lids

1A Y A A a o Y ) o 1 ~ 1

n31wai n uaz 1$35veunmesau lumsuanaumsounnsasen ldiudmsuanszuai b
o 1 1 a Jd { 4

dansrue [11=[1,..1,..1,1" szaunsndouldegluglveuuaindruaunish (2.82) e

I a o a A 7 o 7 a s ) .
I_Zmnj Lﬂummﬂ@]iﬁumau‘wuﬂummwaa (Self) Lsaxu”mﬂaaugﬁast’iﬂ%u (Mutual Interactlon)
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[[BaE™ (nds= —ﬁpn [[[Bn()Ge(r,r)Ba(r)ds'ds +

S n-0 S s
N
> mﬂ'zs ()Bm (r)Bn(r)ds (2.85)
n-0 S

dsumnszuailudimsiuar [11=[1,..1,..1,]" szamwsodionldogdlug
a d { 4 J a o A 7 o 9
VBUUATAFIFUANAITN (2.85) 130 \_Zmnj WuwnasnsvesduNuaugnatya (Self) ULay
a a 4 o 4 [ 4 ]
UIFIAOUNDTLUDAYY (Mutual Interaction) voanams anu Iihdunnmesyeanur LY

1 = a [ dy
YOIAINTZUA IR ANITNUDY | Z,, | AAT

[Zow )= [[[[Br(r)Ge(r.r) Ba(r)ds'ds (2.86)

IS a [ dy
HAZNAMNFAUDL |V, | Al

Vo= [[Ba(nE" (r)ds (2.87)
S

MIATUIUMITIUIUAIFNUIANNITN (2.83) dzlinugeenuazFudounIn
A Aa a :JI dy AAa Aaa ] I s = A9 d v dy [
IHONNMTOUANTANAWYFUNUNND 2 n@gﬂumaamﬂumaaamaﬂnwum WQﬂ%uWHﬂWH!L@
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Y [ = A o Y o 1 A A& ] A ~Aq Y
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o o a a o [ 1 [ 1 [l
Gllﬁnﬁﬂ1u3ﬂ!ﬂ1ﬂ1u’3uﬁiﬂslfﬂ‘ll@\‘IL'JJﬁ5ﬂ"]ﬁ)gﬁﬂfJﬂ'Jﬂleﬂﬁiﬁﬁllﬂ\iLlﬂﬂqmﬁ@ﬂﬂéj@ﬂﬂutmuﬂﬂqu
Y @ OSJI o I Yo 9 A o 9 ] J I
ﬁ@ﬂﬂﬁ@\‘lﬂuuuEﬂgﬁ'lll'lﬁﬂu']ﬂfl“]fvlﬂﬂﬂiﬂﬁQﬁﬁ'l\‘l“l/lilﬂ')'lll"’liﬂc]fﬂuiﬂﬂc] MmsuUasaaeontilu
Yy o g ' s A ) ~ "o s s
LL‘U‘Uﬁ@ﬂ‘ﬂﬁ@\iﬂunJuﬂWﬁLL‘Uﬂl“lfaﬁfJﬂﬂIﬂ‘EJ“I/ILLﬂa&“]faauuﬂgllsUuWﬂWI']c] NULFAAUADSLTAAN

[ us/’ = [ A A A9 Aoy o Lﬂy VA& -4
gnutveeniuziigdseiugld@masuiiud laoeilsnduiiugiuegininalsyavessad

v
= ]

J v I~ a Jd o o 4
Handunuguntseen ldiluassrianolanFusn Tamud (Sub domain) 1az
S o o ' 1 S o ) s o A '
HarFueunas laud (Entire domain) Taen#lansunuusy Tamudaaz lasuauieuuinni
¢ ¢ A s A o ) A 1o & W & 2w
HanFunuveounas lawua iesnngmiunlsaulaen lusuiudensuiuguvesiladdu
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2.5 msaraeauuvanylvlih (19]
mysraewvuaulifhvesamsnimeiiefasdoamsmdnyus jluuufiianaves

au IthouaeeimeanluTasaasUdmsnszezmsunsnszareau i Taesia T

pon1&iflu 3 szesda1dun szezusnaeszezaumulman TS uan 1 (Reactive field) 151

VsnuNegsoun a1eenaFarIa1 laninaunish (2.88) [15]

Radiating Far—Field

Radiating MNear—Field

31 2.9 dnvazusnuveuaaun Tihvosaeenie [15]

[

Y )
Tuszeziidelusimsunsnszaevesnauly 3 damseneuvesiinansinay (R,6,4)

A
O<R<— (2.88)
27

A A A A A a 1w Y .. . £
W9 1 A9AN8INAU 328N 2 ﬂ@Uﬁljﬂ!llNWﬁQ\‘]’]u/ﬁuuflﬂa (Radlatmg Near-Fleld) N

mia ldanaunsn (2.89)

2
i<R<2D

(2.89)
27

A A Y ] 4 9 aan 9 A ¥ A
W9 D ABUHAEUNIFUINAWNUDUTUNTINGN 2 UAVDIVUIATIYDINIAATUNNINNGA

9 A a 1 [ .. . =& 1 9 ~
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Man E-Current = 23.009 (/m)
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—e—V ECTI2010,=3.26633(GHz), E-theta, phi=0 (deg), PG=-16.6675 dB, AG=-20.1048 dB
—a— " ECTI2010, =3.26633(GHz), E-phi, phi=0 (deg), PG=4.13858 dB, AG=1.85731 dB
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Eotal, dBilGain)
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B 369716
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269716
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169716
119716
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030284
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180284
230284
280284
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Pattern ID: ECTIZ010
Freq 3.26633 (GHz)
Magnitude: E-total
Color: dBiGain)
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——_ ECTI2010, f=4.75879(GHz), E-theta, phi=90 (deg), PG=4.71446 dB, AG=1.45375 dB
—=— ECTI2010, f=4.75879(GHz), E-phi, phi=90 (deg), PG=-29.5015 dB, AG=-33.1143 dB
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—<—1 " ECTI2010,1=9.78894(GHz), E-theta, phi=0 (deg), PG=2.58027 dB, AG=-1.81977 dB
—e—J ECTI2010, f=0.78894(GHz), E-phi, phi=0 (deg), PG=6.20342 dB, AG=0.644743 dB
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E-total, dBi{Gain)
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Pattern ID: ECTI2010
Freq: 9.78894 (GHz)
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—=e— ECTI2010, f=10.7839(GHz), E-theta, phi=90 (deg), PG=5.82143 dB, AG=2.81683 dB
—=— ECTI2010,=10.7839(GHz), E-phi, phi=90 (deg), PG=-7.19211 dB, AG=-12.8117 B
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Frequency (GHz) =2.75 GHz

Relative Permittivity (&,) =4.5
Substrate Height (h) =1.6 mm
Metal Thickness (t) =0.018 mm
Spacing (s) =0.4 mm

) 9
iR Tl sunsudvnaas Tdaaatl

Strip width (W) =4.5 mm

Strip Lengh (L)  =19.5 mm

CP% [Coplanar Waveguide)

Common Parameters Cross-Sectional View
Length Unit mm -

CPw w/ Cover and Backing, Coupled

Frequency (GHz) 2.75 Microstrip

Microstrip, Coupled
Microstrip, Inverted
; Microstrip, Suspended
Substrate Height h 16 Mir_:lqslvip, Covered/&symmetric Stripline
Metal Thicknesst ~ |0.018 Stripline x
Stripline, Broadside-Coupled

S WS
Spacing s 0.4 ';“ ..................... | Stripline, Edge-Coupled
45

Relative Permittivity 45

Stripline w/ Circular Shield

Stripline w/ Rectangular Shield

Stripline w/ Rectangular Shield, Coupled
Rod Between Plates

Rods Between Plates, Coupled
‘Waveguide, Circular

‘Wavequide, Rectangular

Key Physical Parameters
Strip Width w
Length 195

Physical --> Electrical |

Key Electrical Parameters Other Electrical Parameters
Zc (Ohm) 49.0259
Electrical Length (Degree) |98.0786

Electrical --> Physical

Effective Permittivity: ~ 2.32301
Guide Wavelength:  71.5275
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JOl—INSON

HULVUDIVIABIUUY SMA (Data Sheet Connector SMA)

Components’

INCHES (MILLIMETERS)

CUSTOMER DRAWINGS AVAILABLE UPON REQUEST

SMA - 50 Ohm Connectors

Panel Mount

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

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
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SMA - 50 Ohm Connectors

Specifications

JO'—INSON

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 ........... 0-18.0 GHz
Straight semi-rigid cable connectors and

field replaceable connectors... s 2D GHE
VSWR: (f = GHz) Slralght Right Angle
Cabled Connectors  Cabled Connectors
RG-178 cable .. 1.20 + .025f 1.20 + .03f
RG-316, LMR- 100 cable 1.15+ 02f 1.15+ 03f
RG-58, LMR-1895 cable . 115+ 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 (wlcomact) 5 1.05 + .008f 1.15 +.015f

141 semi-rigid (w/o contact) ...... 1 .035 + .005f
Jack-bulkhead jack adapter and plug-plug adapter ..1.05 + .01f
Jack-jack adapter and plug-jack adapter .. 1.05 + .005f
Uncabled receptacles, dummy loads .............cccccooiiiciciciiiiiciiiiine
Field replaceable (see page 59) ...........
Working Voltage: (Vrms maximum)
Connectors for Cable Type
RG-178
RG-316; LMR-100, 195, 200 ..
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. . 125
Dummy loads .. N/A
Dielectric Wlthstandlng Voltage (VRMS minimum at sea Ievel)
Connectors for RG-178 .. - .. 500
Connectors for RG-316; LMR- 100 195 200 . SOSUROOY £ - ¢
Connectors for RG-58, RG-142, LMR-240, 086 seml-ngid
field replaceable, uncabled receptacles rvveneen. 1000
Connectors for .141 seml-rlg\d with contact and adaplers ......... 1500
Connectors for .141 semi-rigid w/o contact, dummy loads............... N/A
Corona Level: (Volts minimum at 70,000 1eet)‘
Connectors for RG-178 ..
Connectors for RG-316; LMR- 100 195 200 .
Connectors for RG-58, RG-142, LMR-240, 086 semi-rigid,
uncabled receptacles, .141 semi-rigid w/o contact...................
Connectors for .141 semi-rigid with contact and adapters . .
DUMMY 108AS ...

65

Insertion Loss: (dB maximum)
Straight flexible cable connectors

and adapters .................... 0.06 "~ f(GHz), tested at 6 GHz
Right angle flexible cable ——
connectors . .0.15 " f(GHz), tested at 6 GHz

Straight semi-rigid cable

connectors with contact ..... 0.03 " f(GHz), tested at 10 GHz

Right angle semi-rigid cable —
connectors . . f(GHz), tested at 10 GHz
Straight semi-rig N

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 Yf(GHz), tested at 1 GHz
Uncabled receptacles, field replaceable, dummy loads .. )
Insulation Resistance: 5000 megohms minimum
Contact Resistance: (millichms maximum) Initial
Center contact (straight cabled connectors
and uncabled receptacles) ...........cccoceivnene 3.0 4.0%
Center contact (right angle cabled

After Environmental

connectors and adapters) ..............ccocce 4 6.0
Field replaceable connectors .6 80
Outer contact (all connectors) ........ .20 N/A
Braid to body (gold plated connectors) . N/A
Braid to body (nickel plated connectors) .. 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 receplacles durnmy Ioads
RF High Potential Withstanding Voliage (Vrms minimum, lested at4
and 7 MHz)'

Connectors for RG-178

Connectors for RG-316; LMR-100, 195, 200 ..

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

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

Connectors for .141 semi-rigid with contact and adapters ... .
Power Rating (Dummy Load): 0.5 watt @ + 25°C, derated to D 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 (Ibs) Torque (in-0z)

Connectors for RG-178 ... N/A
Connectors for RG-316, LI 20 N/A
Connectors for LMR-195, 200.... .. 30 N/A
Connectors for RG-58, LMR-240 .. 40 N/A

Connectors for RG-142 ... N/A
Connectors for .086 semi-rigid 16
Connectors for .141 semi-rigid 55
*Or cable breaking strength whichever is s 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® »
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JOI'lNSON SMA - 50 Ohm Connectors

Components’

INCHES (MILLIMETERS) . .
CUSTOMER DRAWINGS AVAILABLE UPON REQUEST Spe cifications

MATERIAL SPECIFICATIONS

Bodies: Brass per QQ-B-628, 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

REFERENCE PLANE

0831003 {2.2430.13) —+ [+ == = .0761.002 (1.9320.03)
000-.010 (0.00-0.95) —eile— @181 ¢4.60) MIN— —=f=—.000-.070 (0.0C-0.23}
@.212+.004— —=|f+— .000-.010 (0.00-0.25)

000 MIN [ (5.38+0.10)

1/4-36 UNS-2A

HEX .312 C7.92)
SEE DETAL

4-36 ume%%

PLUG )
L@ 250 ©.35) MAX - L 218 (5.54) MIN
130 €3.30) MIN e L e08 (4.592) Max N 6 PL5] i FULL THREAD
35 (3.43) MAX I~ —l— .030+.015 (.076+0.38)
030+015 (0,760,367 .

——=— 005 (D.13) MAX X 45°

SEE NOTE 1
JACK

JCI
REFERENCE PLANE REFERENGE
W050 (1.27) MIN PLANE

J100 (2.54) MIN
015 <0.38) MIN

Tt |
L525 015 (0.38) MAX FLAT
@ .0355-.0370

(0.902-0.940}

I

’J — 076 (1.93)

PLUG JACK

.09 (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.johnsoncomp.com
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SMA - 50 Ohm Connectors

Panel Mount

JOl—INSON

Components’

INCHES (MILLIMETERS)

CUSTOMER DRAWINGS AVAILABLE UPON REQUEST

2-Hole Flange Mount Jack Receptacle - Flush Dielectric

2.625

VSWR & FREQ. RANGE

GOLD PLATED

NICKEL PLATED

VSWR: N/A  0-18 GHz

142-0701-621

142-0701-626

2X @.102 (2.59)
085 (

} 480 12.22)

2.036 (0.91 HOLE
.223 (5.66)

@.050 (1.27)

b

}_L,L
B 200

—.375 (9.52) =

1.65) — I——

T

=]

(5.08)

4-Hole Flange Mount Jack Receptacle - Flush Dielectric

0.500 (12A70>T—T
3.036 (0.91>j{*}—€*}
HOLE

4X @102 (2.59)—\

00.340 (8.64)

VSWR & FREQ. RANGE

GOLD PLATED

NICKEL PLATED

VSWR: N/A  0-18 GHz

142-0701-631

142-0701-636

— 375 (9.52)
0B85 (1.85) —= r
@,O50£7J
=]
@ | r
D0

.200 (5.08)

2-Hole Flange Mount Jack Receptacle - Extended Dielectric

I At 375 (9.52)
/—zx @.102 (2.59) B
iy, €
@.625 (1588) Ga 480 (12,22} Ll:
69 @182 (411
= @.050 (1.27)
223 (5.66) .065 (1.65)—4 L‘—
VSWR & PRODUCT GOLD NICKEL
FREQ. RANGE SERIES PLATED PLATED A" “B"
VSWR: 1.15 + 02 1 (GHz) e 142-1701-131 | 142-1701-136 | .705(17.91) | .590 (14.99)
0-18 GHz 142-1701-031 | 142-1701-036 | .240 (6.10) 180 (4.57)

Johnson Compenents® » 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’
R 2L PEGUEST- Panel Mount
4-Hole Flange Mount Jack Receptacle -
Extended Dielectric
a.500 12.70) f A" 375 (9.52)

0.340 (8.64) "g"

\ @.050 (1.271—\@3 $ |
- @] = 1

- f
™ H ¥ ?.162 @I |
) 065 (1.65)—] |

4X 2.102 (2.59)

VSWR & PRODUCT GoLD NICKEL

FREQ. RANGE SERIES PLATED PLATED npn g
VSWR: 115+ 021(GHZ)|  paeg | 192-1701-121 | 142-1701-126 | 705(1791) | 590 (14.99)
131Gz 142-1701-041 | 142-1701-046 | 190 (4.83) | 095 (2.41)

4-Hole Flange Mount Jack Receptacle -
Extended Dielectric

0.375 (9.53) | ——.705 (17.91—~.375 (9.52)
/ 0.250 ¢6.35)——— ‘ — 590 (14.99) —= (
@.050 (1.27)—| {

> L

4X @.067 (1.70)

@.162 (4.11)
.065 (1‘6534—] 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 JOI—INSON

Components’

Panel Mount INCHES (MILLIMETERS)
CUSTOMER DRAWINGS AVAILABLE UPON REQUEST

2-Hole Flange Mount Plug Receptacle -

Extended Dielectric 480 (12.45) =.499 (12.67)+
223 (5.66) 330 (8.38)
- Ll
’ G.625 (15.88) 481 (12.22) —
/) I
/ @.050 .27
3.162 (4.11)

.065 EI.GS)——| L—

312 (7.92) HEX

2X @.102 (2.59

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 (12.70) 330 (8.38)
0.340 (8.64)
- } H
e 3
J @.050 <|‘z7>ﬁ\£ |
e - || =
4 5 b +
L @162 (41D |
4% @102 (2.59}) 065 (1.65)— |—
312 (7.92) HEX
VSWR & FREQ. RANGE GOLD PLATED NICKEL PLATED
VSWR: 1.15 +.02 f (GHz) 0-18 GHz 142-1801-031 142-1801-036

2-Hole Flange Mount Jack Receptacle -

Extended Dielectric 175 (4.44) 375 (9.52)
2X @.102 (2.59) 125 (3.18)
@.010 (0.25) —
4 A
@ 625 L481(12.22) —’—=|
‘A_
-
] 2084 (213 H
GOLDPLATED | NICKEL PLATED 223 (5.68) 085 (165)—] |
142-1701-201 142-1701-206
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JOI—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 02.70) A75 (4.44) 375 (9.52)
0.340 (8.64) 125

&.010 (0.25)
4 O
Sy @ 1—L=|:
- L
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4-Hole Right Angle Flange Mount Jack Receptacle

GOLD PLATED NICKEL PLATED
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180 (4.57) 505 (12.83)
0.500 (12.70) —=1.380 (3.65) f=
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@.162 ¢4.10 = i il e
@.036 (©, 91)—-.{ —€ |
~~] I
@ ==
I —U 595 (15.11)
v - 4E0 (1168)
i B (5 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 (8.64)—]
QNE_PIECE
-~ CONTACT
i 2.050 (1.27)— :I— z
CN A e
[ : 595 (151D
@162 (4.10 460 (11.68)
GOLD PLATED | NICKEL PLATED X 302 (2.59) 085 (165)4,J L
1424711-001 | 142-1711-006
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SMA - 50 Ohm Connectors JOI‘INSON

Components’

Panel Mount INCHES (MILLIMETERS)
CUSTOMER DRAWINGS AVAILABLE UPON REQUEST

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

@625 (15,581 705 «7.91 505 (12.83)
481 (12.22) 590 (14.99)—|.380 (3.85) ONE PIECE
I__ ~ CONTACT
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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 (12.83)

8590 (14.99)—=1.380 (9.65) =
3.625 (15.88) 223 (5.66)
f\ 'ﬁ) ’» :Ir Rt
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GOLD PLATED | NICKEL PLATED
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Extended Dielectric -45° Orientation
705 (17.91) 505 (12.83)
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-
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HiEE

GOLD PLATED | NICKEL PLATED
142-1711-031 142-1711-036
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EMC Anmmias
Double-Ridged
Waveguide Horn

Model 3117

SNETS-LINDGREN

ESCO Technologies Company

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

FEATURES:
® Ultra Broadband: 1 GHz - 18 GHz

B Maintains Single Lobe Radiation

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

m 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-Ridyed Waveguide Horn
PATENT # 6,995,728

The electrical charactenstics 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 A2LLA
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 1s
essential for even distribution of
electromagnetic energy on a target
surface, and accurate measurement
of gain and vector information.
The Model 3117°s unique design
suppresses the propagation of
high order modes. The result is
an anlenna 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 ESCO 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 mto efficient

amplifier use and high field

EMC 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

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

1 - 29 . .
strengths. rear “stinger” mount. Conformance included with
manual.
OPTIONS
B Antenna Mast
B Antenna Tripod
Electrical Specifications
MODEL FREQUENCY VEWR MAXIMUM PEAK IMPEDANCE CONNECTORS
RANGE RATIO CONTINUOUS POWER (NOMINAL)
(AVG) POWER
317 1GRz - 18 GHz 351 max 300W 100w 500 Type N
<2:1 above 1.5 GHz
Physical Specifications
MODEL WIDTH DEPTH HEIGHT WEIGHT
an7 175 cm 175 ¢m + 155 cm mount 15.5cm 113 kg
68 in 68 in + 61 inmount 6.1in 25 1b
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NETS - ‘_’NDGREN EMC Antennas
S Double-Ridged

Waveguide Horn

Model 3117
Model 3117 Antenna Factor Model 3117 Half Power Beamwidth
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EMC Antennas

WETS-LINDGREN Double-Ridged
Waveguide Horn

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)

—— Eplana 17GHz
——H-piana 17GHz

| 300
270 270

=
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