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direct excitation point feed ;




INFINITE GROUND PLANE

substrate layer stack metallzation layer

L = 3 inches

air:€,.=1.0
W =2 inches

FR4:H=59mil, €, =44
|

infinite ground plane taken up inthe .
two internal ports
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FINITE GROUND PLANE/NO GROUND

L=3inches

air: £,.=1.0
W =2 inches

——

FR4: H =59 mll, £r =44

air:€.=1.0

finite ground plane nottaken up in the
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FINITE GROUND PLANE/PORTS IN THE
GROUND PLANE

substrate layer stack metallization layer

L = 3 inches

air: £&.=1.0

W = 2 inches

FR4: H=59mil. £, =44

air: £&.=1.0

finite groundplane notf taken up in the layer
stack

four internal ports
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FINITE GROUND PLANE/GROUND
REFERENCE

substrate layer stack metallization layer
L = 3 inches
airr £&,.=1.0
W =2 inches
FR4:H =59 mil.&. =44
air:&,.=1.0
finite groundplane not taken up in the
layer stack
Two internal ports with associated ground
reference ports
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INTERNAL PORTS WITH CPW
STRUCTURE ...
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DJIEKTPUYUECKHW MAJIBIE CXEMbI
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Sheet Conductor

sheet conductor {1 layer)

ulI

Z (8 0. )

® model 0: DC resistance

1
Zs (t, a, (I'J:I = E

¥

® model 1: single sided skin effect

ZS(L O W)= Z- cothU'Fch)
* model 2 (default): double sided skin effect
1
Z (o, 0= EZc coth(fk, %

With

¢ No+ jws

Jk. = Njou(ot jos)

Thick Conductor (2D Distributed Model)

No horizontal currents on the conductor sides are allowed. Deprecated setting.
® maodel 0: 2-layer sheet conductor
®  each layer has half the conductor thickness

m each layer is modeled with DC resistance sheet model
thick conductor

—7

—
Un —
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Zy(t2,c,0)
Ze(t'2, c, )

Jsa(1)

Js,z(l')

* model 1: 2-layer sheet conductor Note: this is default in ADS 2003C
m  each layer has half the conductor thickness

®  each layer is modeled with single-sided skin effect sheet model

® model 2 (default): 2-layer sheet conductor
2 surface current layers at top and bottom

m  both modeled with coupled skin effect
thick conductor

—
Uy, —_ :
A — ) Zys(t,0@)
il —= Jal) Lo (t.0.0)
i ! |
—F s(t,o,m
5 Tea0) Zy(t.om)
Z (tom)=1(Z +Zy)
Zom(t.0,0) =3 (& - Z3)
z Zc,] Z’c,}!
1= - -
Zc,] tEI]hI:]k e,2 %:' - Z’c,2 tanh(.]k el %}
z’c,lz'c,Z

Zy= - -
ZC,]. CDth(Jk 0,2 %) - ZC,2 Cﬂthl:]k el é:]

medium 1 = background layer, medium 2 = conductor




Thick Conductor (3D Distributed Model)

Txy=effThicknessXY

—
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e
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Z(Txy,0,m)

thick conducting trace m free space,
length L=100am, thickness T=1Chon,
width W=30um, height H=100 wn,
conductivity = 4e7 Sim




Example: Single Trace in Free Space

thick conductmg trace m free space,
length L=1 00, thickness T=1Chan,
width W=30um, height H=100 wn,
conductivity = 4e7 Sim

ot is subdivided inta Nlayers of
/N and conchictvity

T - |
s A1 15 medeled wath M+ | surface current
1=0.1...H
modeled wth DC resistanee (sheet model )
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Results Using Sheet Conductor Models
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Example: Folded Trace in Free Space

Results Using Thick Conductor Models

=1 5Cham, thickness T=1Chen, 0.20

=3ham, separatim = 10 wn, .

H=100um, conductivity = 57 Sim E PP ik dacdal 0
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PEXVM MOIEJIMPOBAHWA

|:] Momentum RF Momentum Microwave

High-Speed Digital (SI, BGA)
RF Board (FR4, Duroid)
RF Package (Plastic)

Pana Amennas

RFIC (Silicon)
RF Mochile (MCM. LTCC)

Microwave - hybrid (Alumina)

Micowave - IC (GaAs)

Inital dasign & Final daagn &
optimzaton = OpAmMIzation




