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ADS Examples:

c
. LAC . COAX
SRC4 s
lac=polar(1,0) A L Di=00"ratif
Freq=freq "= Do=90 mmr
L=3.44 mm
CEBr=21
“TanD=0 002
Rho=1
. . ql -
- LAC .
SRC3
lac=polar(1,0) A
Freq=freq " COAX
. I STL4
Di=90"ra
Do=80mm
L=3.44mm
"Er=21
- TanD=0.002-
-Rho=1

To get Zo=50Q), a/b=26.87/90=.3

. S o LACT
. o SRC2. - -
> e ; = o lac=polar(1,0)A
m Frea=freq

Note as I=1 V=Zin so points a,b,c,d measure input impedance

Characteristic impedance depend on dimension only

- R o 1LAC "

‘SRC1-
lac=polar{1,0)A
Freg=freq

G jpo

AC

AC1
Start=10:0 GHz
Stop=10-0 GHz
Step=10.0 GHz

MeasEqn
- Meas1

PARAMETER SWEEP

) M_eas1:sqn(a‘b)
Meas2=sqrt(c*d)

@,

’ C " VART
Z=50.0.0hm - ratio=3
E=60
F=10 GHz.

:,, LineCalc/untitled
Component
Type COAX ~ ID COAX: COAX_DEFAULT i

Substrate Parameters

ID | COAXSUB_DEFAULT

Er 2.100
TanD 0.002
Rho 1.000

(Component Parameters

Freq 10.000

GHz M

26.879300

ParamSweep -

Sweep1.

SweepVar="ratio" o
SiminstanceName[1]="AC1"
SiminstanceName[2]= =
SiminstanceName[ 3]
SimInstanceName[4]
SiminstanceName[5]=
SiminstanceName(6]
Start=3

Stop=.8

Step=0.01 -

{1t I e | S N

Calculated Results



I
070 075 080

o0 oz
COAX

d.

decreased
0.40 0-!16-

050 055
rafi

R+ jwL
G+ jwC

Zo

decreased.
increase

b
a

i
2

2me’

Ind/a

2w we”

;)

1
a

R
2n

Ind/a

030 035

o s @ & = =

{zemaw)Bew

L
C

As ratio a/b increased In(b/a) decreased
R,
G,
o

1000 GHz_|

=10.00 GHz |mm=

10.00 GHz | freq

M eas2

Measi
10.00 GHz [ freqg

10.00 GHz | freq=10.00 GHz | freg=

freq
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ratio

5.8x107 S/m

oCu=

=90mm a=.3*90mm

Forb

F=10GHz

=2.4x107 H/m
.026 Q/m R=0.199 Q/m

L=2x10"In(1/ratio)

Rs

96.98 pF/m

G=.012S/m C

Z£0=49.75




Compute Attenuation/m in Coaxial Using:

Term .

e

Line Calc.
S parameter calc.
Equations
_lTerm....__..._ +l
| Term1 ™ .
% Num=1 — _?E;Ax —
Z= 50 Oh T
_ i - . Di=90*0.3 mm .
_+_ | Do 90 mm
— L=1 meter
Er=21
- TanD=0.002

- Rho=1

Term2

Num=2

Z=50 Ohm

‘g%‘ S-PARAMETERS |

S Param
' SP1 |
- Start=10GHz
- Stop=10.0 GHz
- Step=1.0GHz
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z-sn LineCalc/untitled

File Simulation Options Help
DERH&

Component

Type COAX v 1D |COAX: COAX_DEFAULT

Substrate Parameters

1D | COAXSUB_DEFAULT

Er N/A
TaD N/A
Rho N/A
N/A
N/A
N/A
N/A

g

IComponent Parameters

Freq 10.000 GHz
N/A
N/A

Physical
Di mm - Fix
Do mm M Fixed
L meter ~
N/A Calculated Results
Synthesize Anaryze |FA_DB =2.672
3

Electrical Attenuation in dB

70 Ohm -

E_Eff deg -

N/A
N/A
N/A

Values are consistent




"’\j J

Jerm

. | g%‘ S-PARAMETERS I
A1 Term : : : _

emi  p— b [S|tem2 S Pamm
Num=1 = $8AX = Num=2  SP1
Z=50 Ohm _ Z=50 Ohm ~ Start=10 GHz
Di=90*0.3 mm _ Stop=10.0 GHz
D0o=90 mm 1 Step=1.0 GHz
L=1 meter =
Er=21
TanD=0.002
Rho=1
freq S(2,1)
10.00 GHz -2.673 /-121.697

NW Trace Options:6

Trace Expression

15(2,1)

Errors:

Variable Info...

Complex Data Format:
dB/Degrees

Functions Help

Cancel
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Assume loss due to skin depth only

S-PARAMETERS

&=

|
S_Param L 1
SP1 MLIN
Start=10 MHz +4 Torm T2 TLIN
Stop=30 GHz TermA Subst="MSub1" " ++  Term +4  Term TL1
" Step=.01 GHz 1 § Num=1 W=1.569 mm Term2:- - Term3 Z=50.0 Ohm
H 7250 Ohm L=8.97-mm Num=2 Num=3 E=145
_ Z=50 Ohm Z=50 Ohm . F=10.GHz

MSub = =

MSUB

MSub1

H=20.0 mil

Er=2.1

Mur=1

Cond=5.96E+07
Hu=3.9e+034 mil
T=1.4 mil |
TanD=0

Rough=0 mil
Bbase=

Dpeaks=

;,, LineCalc/untitled

File Simulation Options Help

NEH&
Component
Type MLIN = ID |MLIN: MLIN_DEFAULT hd
Substrate Parameters
Physical
ID |MSUB_DEFAULT w 1.569850 mm -
Er 5100 ~rm Al L 8.970400 mm v
Mur 1.000 A
H 20.000 mil
Hu 3.9e+34 mil Synthesize Analyze
T 1.400 mi [a] il
Cond 5.96e7 Electrical
Tanb 0.000 LI ¥l zo 50.000 Ohm -
Component Parameters E_Eff 145.000 deg
Freq 10.000 GHz NfA
Wall1 mil o N/A
Wall2 mil - NfA

Values are consistent

Upn = w/p

Calculated Results
K_Eff = 1.811
ADB = 0012
SkinDepth = 0.025

L.

-

i

Term
Term4
Num=4

Z=50 Ohm

b 2 S

0.005
ADS b
0.000—
-0.005—
=< ]
oD
a0 0.010—
mom ]
T T
0.015—
-0.020
'0-025_\\II‘II\\|I\II‘\II\|I\\I|\II\
0 5 10 15 20 25 30

freq, GHz

dbS21=-.025 dB
20logS21=-.025
$21=.997

As the frequency increase losses increase
And S21 decreased
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0.005
ADS =

Given in exam
The attenuation due to conductor loss 1s given approximately by

0.000—

-0.005

R %—%— -0.0107:
o om ]
¢~ ZOH e 0.015—;
Rsiot =0.5 /o1y /20 surface resistivity of the conductor O'OZOE
B L L L L SN
freq, GHz
The —o/ ~of
he T(. are f'lé‘/C/l\ J So /S/\ /holﬁ/gz /_20/07 i,
Hne (oj
seS due +o diclete ‘s Acﬁ/edle/ A We Con S, o ;Lay.g
@ - g C;‘\—) 2
RS = gX?—WY’Dgx UTx 10”7
= 6
2X5.9¢ X,00 -oly /fo:/{)(o'o/gio~ooi
0.0
<L = - ~2 00/

K}:OVOIS O(L: O-OIS
. F S
°x (.54

—O -0\ ¥
\311/ :chmjéo = - 5. 0ol5db

55 x| .45 X %-3750,60( — }SU):ZOLOJ 6 :_o_oog/o//,

X &9 7= ©-. o) X



TLIN
Example TL1
Figure shows an ideal transmission line in the ADS schematic Z=50.0 Ohm
window. The E in the figure represents the electrical length E=90
F=1 GHz
Figure An ideal transmission line component in ADS

(1) If the wavelength at 1 GHz is denoted as A, what is the length of the
transmission line?

(2) What is the electrical length E at a frequency of 3 GHz?

Solutions
(1) Since
2rl o

A2

o

then the length is found to be [ = 0.25 A,. physical length if fabricated=7.5 cm

0=pl-=

(2) The electrical length is

g:ﬁf:ﬂf :%

v A
P
Now, keeping the phase velocity and length fixed, the electrical length is

proportional to the frequency. Thus, at 3 GHz, E = 270°.



