SIMULATION EXERCISES WITH SONNET

LOSSLESS MICROSTRIP LINE

Dr. J. E. Rayas-Sanchez

Consider the microstrip line shown to the left. A

W dielectric substrate with thickness H = 0.66 mm

L and relative dielectric constant & = 9 is used. A
width W = 0.7 mm is used to achieve a 50-Q line.

The microstrip length is L = 10 mm.

v H

Both metallic and dielectric losses are neglected.
Metals are considered infinitesimally thin.

This microstrip line is used in [1]- [6], with some

small variations.

Create a Sonnet project using the following setup:

Parameters related to Sonnet box:
Sonnet box size: L by (W + 2ygap)
Bottom and top box cover: lossless metal.

Hair

- — L
Yoap = 4W = 2.8 mm =~ 4.24H
Hair = 5H = 3.3 mm
Initial resolution (cell sizes):
Cx=L/25=0.4 mm
Cy=W/2=0.35 mm Y
gap N
Ygap
Circuit Settings ?
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[ Circuit Settings ? X

Dieectic Layers

X Dielectric Layers
E Units
Duplicate Move

Abave Below N Down P up # Edit T Delete  wa Library
8 Dielectric Layers

Thickness Mat. Erel Dielectric Cnd, Res Mrel Magnetic
Loss Tan

{mm) Name lossTan  §/m, Ohm-cm Z-Parts

m Tech Layers
0 33 Air - 1.0 0.0 Cnd:0.0 1.0 0.0

Metals/Bricks
f@ Ports
é,=3 Variables

@ EM Options

V™ Sweeps
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|E—1 Qutput Files

L?_‘ Comments
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Sonnet geometry:

10—
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& Circuit Settings 7 *

P | sweeps

. Sweeps
E Units
@ analyze with Sweeps () Analyze with Optimization

' Bax |:| Perform parameter sweeps
< pi ;
ielectric Layers _

-~ ¥ & AddSweepSet A Edit  Type v Duplicate " MoveUp sl MoveDown 1 Delete B mmport
[@3 Tech Layers

Type/Variable Sweep
Metals/Bricks v [ sweep Set 1 '#’E
@ Ports v Frequencies + -

ABS: 0,15 to 15.0 GHz

623 Variables
@ EM Options
v Sweeps

m Optimization
B—D Qutput Files

|;E_| Comments
Cancel Apply Help
Estimate memory: Estimate box resonances:
Estimated memory: 1 MB Possible box resonances, given the
Subsection total: 26 presently enabled frequency sweep(s): None

EM responses:
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Increasing the resolution to the following cell sizes:
Cx=L/50=0.2 mm
Cy=W/4=0.175 mm

Estimate memory:
Estimated memory: 3 MB
Subsection total: 83

New EM responses (more accurate):
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