SMD Resistor Simulation
Modeling, Material Setting, Mesh
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How to Simulate an SMD Resistor?

Reference plane

Ports constructed by macro:
“Macros/Solver/Ports/Calculate port extension coefficient”




Recommended Approach

Thin resistive layer
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Projects including SMD + microstrip line are included in a zip archive.




Select Appropriate Template

-CS'ISTUDIDSUTI.'Ef |

Bl S -

Home Home Maodeling Simulation Paost Processing View
Il Save New Project I save Project: SMD
=1
|5, SaveAs Createa proj Save As
"~ Save Al \j Create a new project with settings tailored to your application area. These settings will be stored as a § DATEMPYSMD. cst m
4G Save project template, which can be later used to create another project. U5 Save All
Create
Open
& op Project = Open
] Close . Pack Project
" | i Pack all model data necessary to reconstruct a simulation into a compressed C5T file. It
Project P roj ect Temp ates is also possible to indude different sets of results.
r% = ArCHive
Antenna - Reflector_IS.cfg | As
i and Recent = =
MW & RF & OPTICAL, Integral Equation MNew and Recent
Print _ Reset Project
Antenna - Waveguide _8-12GHz.cfg & Print This is equivalent to dosing this project and opening a new one.
MW & RF & OPTICAL, Time Domain
Help =
exi
Fa ”ﬂ Bending Magnet_mm_TRK.cfg . Help
kapsgeimect CHARGED PARTICLE DYNAMICS, Particle Tracking A }
T Manage Projects )
License . n ly & template to the currently opened project. By choosing one of the templates,
CHARGED PARTICLE DYNAMICS, M-Static 2 . ts settings will be applied to the project without affecting the current project units.
E Exit - ﬁ License Select
Planar Coupler & Divider 0-18 GHz (FD).cfg .
MW & RF & OPTICAL, F i - E eck Lol
, Freguency Domain
Transformers.cfg =
STATICS AND LOW FREQUENCY, E-Static
Planar Coupler & Divider_FD 0-18 GHz.cfg =
MW & RF & OPTICAL, Freguency Domain
Planar Coupler & Divider 0-18 GHz.cfg .

3 AT, T . Apply template to existing projects
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Material Setting - Thin Resistive Layer

(Material Parameters: ResistiveMaterial [ = ]
Material Resistivematerial
Type Chmic sheet surf. img. Problem type: | Default b
Impedance 41 BEEY [Chmtsg) General

General properties
Material name:

Material folder:
Reference freq:
0 Gh
Reactance:
0 Ohm/sg

0% Transparency  100%

ReSiStance [Ohm] \ RW [E) Draw as wirsframe [7] Allow outiine display

[T Draw reflective suface [ Draw outline for transparent shapes

R [ Add to material library

Surface Resistance [Ohm/sq]
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Boundary Conditions

If the port
covers the
whole plane, it
is recommended
to use electric
boundaries.




Hexahedral Mesh

Local Mesh Properties for Resistive Layer

Local Mesh Properties -

Mame:

Resistive_layer_refinement
Automesh and simulation settings
Consider for refinement
Material based refinement

Snapping settings
Consider for snapping

Intervals in x, v, z:
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Mesh refinement settings

Use edge refinement factor
Use volume refinement factor

Maximum mesh step width settings

Use step width and extend range

Extend x range by:
o]

Extend y range by:

w/al 0
Dz: Extend z range by:
a a

i




[locl Me<h Propeee -

Hexahedral Mesh

Tinr_refinement

Local Mesh Properties for Solder Automesh and simiaton setings

Consider for refinement

| | Material based refinement

—
— Snapping settings

=
- - Consider for snapping
/; Intervals in x, y, z:

u o Ele Ho B

Mesh refinement settings

Use edge refinement factor
Use volume refinement factor

N A 4 { 3 h ll Maximum mesh step width settings
mes Ce S |Use step width and extend range
L L S D Extend x range by: \
/ \ L_solder/3 L_solder=2/3

3 meSh Cells Dy: Extend y range by:

0 0

Dz: Extend z range by:

L_solder/3 L_solder=2/3
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Tetrahedral Mesh

Initial mesh After Adaptive mesh refinement

It is recommended to use Adaptive mesh refinement,
manual refinement is not necessary




Comparison to Thick Resistive Layer
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Material Setting - Thick Resistive Layer

Material  ResistivemMaterial
Type Marmal

Epsilon 1 General | Canductivity | Dispersion | Themmal | Mechanics | Densiy |
hue 1

El. cond. 480 [Sim] Meﬂe'ﬁllproperties
atenial name:

ResistiveMaterial

Material folder:

Problem type: [Defadt - ]

Conductivity
settings T a

Colar
0% Transparency  100%

Draw as wirefra [¥] Mlow outline display
Draw reflective surface Draw outline for transparent shapes

Conductivity [S/m] \ | S
O—=——"—
> RWt
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Resistance [Ohm]




Results
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Conclusion

= To obtain accurate results adjust local mesh properties
of the resistive layer.

= A thin layer modeling is preferred both in the time
domain and frequency domain.

= For extraction of SMD equivalent circuit PEC boundary
conditions are recommended.

All projects can be found in zip archive.




Wilkinson Power Divider
with SMD Resistor
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Selected Template

[= CST STUDIO SUIT |

Create a new template

MW & RF & OPTICAL | Circuit & Components | Planar Couplers & Dividers ||Solvers | Units | Settings | Summary

Please review your choice and dick "Finish' to create the template:

Template Name: Planar Coupler & Divider
Solver Units Settings
H; - Dimensions: mm - Freguency Min.: 0 GHz
- Frequency: GHz - Frequency Max.: 18 GHz
Time Domain - Time: ns

- Temperature: Kelvin

Planar couplers, dividers/combiners (Rat-race, Hybrid Branch-Line Coupler,
atc).

< Back Finish Cancel
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Hexahedral Mesh

‘H"‘a f/

|
Use the local mesh properties to refine the mesh.

(See previous section of this document)
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Results

S-Parameters [Magnitude in dB]
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