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Outline - MSbX Capacitance Matrix Reduction

List of what this workshop will do:

= Open archived Q3D example - MSbX_Q3D_9.aedtz
= Run simulation (if needed)

= Reduce Matrix - Join in Series > Return Path

= Reduce Matrix- JoinSeries > Ground Net

= Compare reduced matrices
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Bring Up Reduce Matrix > Join in Series ...

Project Manager 1 In order to join the two microstrip sections in series across the gap ...
=[] MSbXx_Q3D_9

5% 4 Q30_MSb_Srcsee " In the Project Manager, right-click on Reduce Matrix and select Join

& 3D Components in Series... to bring up the dialog window.
L "3 g”;f:('janes The starting point for the Reduce Matrix - Join in Series window
53 Nets reflects the Nets and Terminals we see in the Project Manager.
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- @ GndSrcxp B ' Reduce Matrix - Join in series
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. 3, TraceSinkXC Matrix Name: |JDinSerie5Matrix1
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Select Terminals on Both Sides of the Gap

" |In the Join in Series window, select the TraceSrcYp and TraceSinkXC, two terminals we wish to
connect (use Ctrl-click to multiple select).

... continued ... do not close ...

B | Reduce Matrix - Join in series X

Matrix Narme: |JDinSeriesMatrix1

Operation Name: |JDinSeries1

Status: OK

,,,-’[—_“‘——ﬁ Select a source and sinkfs from different nets Reduced net list

=1 Gnd =1, Gnd
I, GndSinkyp [ B GndSinkyp
@ GndSrcxXp i @ GndSrcxp

. T o E, TraceXC 573 TracaV| ;
TraceSinkXC when selected mE ol ToacoSinkxC] T T Notice the Reduced

2y TraceSinkYp

in the Project Manager - © TraceSrep @ Tacesiep et list area, which
B, TraceYp

% TraceSinkvp shows the terminals
/‘3’ that will remain in
7 the reduced matrix.

Filter [ *

New net name: |TTEICEYD

TraceSrcYP when selected i | |another Join In Series ] ose ‘ Cancl
in the Project Manager
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Return Path - Save and create ...

over
to the second

At the bottom of the Join in Series window, select the Return Path
Click on Save and create ... which changes

Matrix Reduction - Return Path

Click on Save and close

For the Return Path operation, select the ground source

S TraceYp
3, TraceSinkYp
@ TraceSrcYp

Filter [

e e

New net name: ‘TfﬁCBYp

Sawve and
create .

B | Reduce Matrix - Return path

Matrix Name: |JDinSeriesMatrix1

Operation Name:; |ReturnPath1

Status: DK

Select a source and sink/s from different nets

Reduced net list

=2 Gnd =l uba Traceyp

- e® 38 TraceSinkYp

E-4. TraceYp @ TraceSrcxp
@ TraceSrcxp
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Join in Series > Return Path named JoinSerRP

Desktop View Draw

Project Manager

=0 MSbX_Q3D_9*
=% 4_Q3D_MSb _SrcSrc*
E 3D Components
& Model
&% Boundaries
=2, Nets
=-.k. Gnd
- GndSinkYp
. GndSrcxp
=-.%, TraceXC
- TraceSinkxC
. TraceSrcxp
=23, TraceYp
- TraceSinkYp
- TraceSrcyp
B8 Mesh
= [l!] Reduce Matrix
2L | JoinseriesMatrix)
P [[] JoinSeriesl
: : [[] ReturnPath1
- [H] original
= Analysis

Rename
Delete

Duplicate
Matrix

Reorder Matrix...

Move Sink...

Add Sink...

Join In Series...

Join In Parallel...
Join Selected Termin
Float Net...

Ground Net...

Float Terminal...
Float At Infinity
Return Path...
Change Frequency...

= |n the Project Manager, under Reduce Matrix, right-click on the
new JoinSeries matrix and select Rename.

= Change the name to JoinSerRP.

= Save the project.

+-g% Boundaries
=3, Nets
=-.2. Gnd
-8 GndSinkYp
€D GndSrcxp
=2, TraceXC
3% TraceSinkxC
- €D TraceSrcxp
=-.%. TraceYp
3%, TraceSinkYp
@ TraceSrcyp
B® Mesh
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o Elﬂ JoinSerRP
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: : fﬂ‘ ReturnPathl
- [H] original
=P Analysis
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This completes the
first of two reduced
matrices that we will
later compare.
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Initiate Second Join in Series Reduce Matrix Operation

" |In the Project Manager, right-click on Reduce Matrix to bring up the Reduce Matrix window.

" |n the Join in Series window, select the TraceSrcYp and TraceSinkXC, Just as we did the first time.
... continued ... do not close ...

B | Reduce Matrix - Join in series

X
Matrix Name: |JDinSeriesMatrix1 Thls IS the Second Of
| — two the Reduce
Operation Name: |JD|nSerles1 . .
Matrix operations.
Status: OK
_,,,-’[—_“‘——ﬁ Selecta source and sink/s from different nets Feduced net list
< =L Gnd =22, Gnd
I, GndSinkyp 5, GndSinkyp
Zn | @ GndSrcxXp | @ GndSrcxp
. T Rl £, TracexC =t TraceYp
TraceSinkXC when selected Y TrcceSinkxC| =, TraceSinkYp

3 g @ TraceSrcxp
in the Project Manager Lt Tracets
3 TraceSinkYp

/--;‘J
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@ TraceSrcxp

e ———______—_,-j Filter [ * %
—_— v : New net name: |Tracer
I
TraceSrcYP when selected e | |another Join In Series ~ Ll ‘ Concel

in the Project Manager
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Ground Net - Save and create ...

= At the top, change the Matrix Name: to
JoinSerGndNet.

= At the bottom, select Ground Net.
= Click on Save and create ...

... continued ... do not close ...

JoinSerGnedhlet

= Matrix Name:

Operation Name: JoinSeries?
Status: 0K
Select a source and sinkfs from different nets Reduced net list
5.1 Gnd 5.t Gnd
-3 GndSinkYp - B GndSinkYp
: @ GndSrcXp @ GndSrcxp
B3, TraceXC 2.t TraceYp
2 TraceSinkxC 2 TraceSinkYp
@ TraceSrcxp @ TraceSrcxp

=3, TraceYp
5, TraceSinkYp
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Filter [ * %
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Ground Net v
create ... ‘ J

Sawve and
close
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Choose Ground Net - Save and close

= Select Gnd for the ground net.

= Click on Save and close.
= Save the project.

Notice how this time we're
selecting the Matrix Name
while we're creating it.

B ' Reduce Matrix - Ground Net

Matrix Name: ‘JDinSeandNet
Operation Name: ‘GrDundNeﬂ
Status: Ik
. _S_ele_c_t 8 source and sink/s from different nets Reduced net list
-:n . Gl i E--.t. TraceYp
I TrAEYD .5, TraceSinkyp

Filter [ o

New net name: |Trace‘r’p

@ TraceSrcxp

Sawve and
cregte ...
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View Solution Data - ACRL @ 100 MHz

Project Manager = |[n the Ribbon, in the Results tab, click on Solution Data
=] MSbX_Q3D_9
=% 4_Q3D_MSb _SrcSrc

Jelete All Reports =~ — I . P :—»j'
& 3D Components < < '3 ) - T :;le
@ Model Matrix CG Fields DC R/L Thin Conductor DC R/L Fields AC R/L Fields= Solutiona
+-£% Boundaries Report¥ Report™¥ Fields Report¥ Report¥ Report¥ . Data &
IIIIIIII. 'IIIIIII'
=k Nets " Results 7 Automation
L'_]:I..Gnd AmmEEEEDR
3 GndSinkyp
® GndSroxp = Select ACRL and 100 MHz
=28, TraceXC
ol TraceSinkXC B | Solutions: MSbX_Q3D_9 - 4 Q3D_MSb _SrcSrc —
@Tracesrcxp AN EEEEEEENED
&3, TraceYp Simulation: |SetuplGHz1 v | |MSbX_021GH:z v|jacRL > =
3, TraceSinkYp , L .
Design Variation: ‘Substrate_Thicknessf] mm' TraceWidth="2mm' Xlength="20mm' Xline="-2mm' ¥length='20 AL RL o
@ TraceSrcyp DC RL -
B8 Mesh F‘roﬁle] Convergence Matrix ‘Mesh Statistics]
=1 [H] Reduce Matrix
L—J[H]JoinSeandNet guonmEmmmmenmmnny
B3 JoinSeriest [ Resistance Units: [ohm ﬂ [Matrix ﬂ E. .T.UE*E-".H.Z. I .ﬂ..s
[a GroundnNet1 [v Inductance Units:  |nH - Original - [ AllFregs
g q
=-[H] JoinSerrP
i} JoinSeries1 [ Self Terms
i} ReturnPath1 View ‘Format‘ Passivityl Exporil
[H] original
] ﬂ Analysis ‘ ‘ Gnd:GndSrcXp ‘ TracexC: TraceSrcxp TraceYp: TraceSrcYp
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Compare Return Path to Ground Net

= Select each of the two compound Matrix Reductions and compare.

[ Resistance Units:  |ohm | Matrix ~] [~ Resistance Units:  |ohm - | |Matrix v |
lv Inductance Units: |nH ﬂ JoinSeandNet ﬂ v Inductance Units: ‘nH ﬂ JoinSelRP ﬂ
[ Self Terms |  Self Terms
View |FDmelt| F’assivit‘yl E!PUIT} View ‘Format| Passivityl Exportl
TraceYp:TraceSrcxp TraceYp:TraceSrcxp
Freq: 100MHz Freq: 100MHz
TraceYp: TraceSrcxp 6.67591 TraceYp:TraceSrcXp 6.97344

Ground Net is more idealistic; it doesn't include any inductance from the ground plane current.
Return Path pushes current through the return path conductor; there is a current going through the
ground plane object. We expect Ground Net to be smaller.
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