Workshop 6.2:
Differential Via TDR

ANSYS HFSS 3D Layout Getting Started Course
WS6.2




Outline - Differential Via Time Domain Reflectometry Workshop

HFSS 3D Layout supports circuit simulation hierarchically driving electromagnetic simulation,
including transient circuit level simulation for TDR.

1. Simulate differential via Diff CVial.aedt
2. Add circuit to project and add hierarchy Diff CVia_TDR1.aedt
3. Add circuit elements Diff CVia_TDR1.aedt Case 1: long via -
4. Add grounds and TDR specifications Diff CVia_TDR2.aedt / stripline on low layer
5. Add TDR Nexxim simulation setup and analyze Diff CVia_TDR3.aedt / Case 2 stripline m.oved
up - via stub remains
6. Select stripline traces and move to different layer Diff CVia_TDR5.aedt .
Case 3: via stub
7.  Adjust padstack to remove via stubs Diff CVia_TDR6.aedt «———— removed in padstack
. . _ , usage
8. Remove via stubs and resimulate Diff CVia_TDR4.aedt
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HFSS: Launching ANSYS Electronics Desktop

Open HFSS and Set Options (if not already set) File Edit View Project Tools Window Help
[y h ; H '—l ‘f\ ‘| Save Archive

| Restore Archive

= To access HFSS, click the Microsoft Start button, Select: o G Ben B m e
Programs > ANSYS Electromagnetic Suite > ANSYS Electronics Desktop i A

Desktop View Simulation Automation

A new "Project1" appears under the Project Manager.

Project Manager o
= Setting Tool Options (skip this slide and two more if already done.) -G Project1 ‘-
Select the menu item Tools > Options > General Options

ANSYS Electronics Desktop - Project
File Edit View Project Window Help

H Cut Indc Edit Libraries o
1 “opy Redo Library Tools ? %m

) ) Save paste W Delete Project Tools » | Monitor
Option settings suggested here ensure that the | | Run Script..

. . Desktop View Simu o
user can consistently follow the steps in the | Pause Script
WOFkShOp. P""Ct M"?”ager Record Script To File...
=] Project1 Record Script to Project...

Open Command Window

Password Manager...

Options > General Options...
Keyboard Shortcuts... 1% HPC and Analysis Options..
External Tools...

Export Options Files...
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Setting Tool > Options for HFSS 1 - Boundary, Drawing, and mm

= Selected: Tools > Options > General Options

= Expand General (by clicking on the + sign) and Select
Default Units

e Set Length to mm

= Expand HFSS (by clicking on the + sign) and Select
Boundary Assignment

* Check all entries

= Expand 3D Modeler and click Drawing
e Automatically cover closed polylines: ¥l Checked
* Edit properties of new primitives: I Checked

...continued...

Option settings suggested here ensure that the
user can consistently follow the steps in the
Workshop.

Options

General
20 Extractor
Circuit Design
Circuit MetList Design
B HFSS
General
Solution Type

lBoundary Assignment I

Fost Frocessing
HFSS 3D Layout
HF5S-IE
Manawell 20
Manawell 3D

Options

General

2D Extractor
Circuit Design
Circuit MetList Design
HFSS

HFSS 3D Layout
HFSS-1IE
Maxwell 2D
Maxwell 3D
Q3D

RMxprt

Simplorer
e Tul Y P PR

[

OHEHEEHEHEH

Operation
Snap
= Display
General
Rendering

[v Use Wizards for data input when creating new boundaries
[+ Duplicate boundaries/mesh operations with geometry
[+ Visualize boundaries on geometry

[+ Auto-assign terminals on ports

Drawing Data Entry Mode

(& Point (" Dialog

Use F3/F4 to switch between point and dialog entr

Relative Coordinate System Creation Mode

(® Axis/Position (" Euler angle

Use F3/F4 to switch between axis/position and Eult

Polyline Creation

[v Automatically cover closed polylines

[v Show measure dialog during drawing

[+ Edit properties of new primitives
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Setting Tool > Options for HFSS 2 - Display History and Transparency

. E d D. I General ~ Rendering Defaults
Xpan 'sp ay Eﬁiir;zt;i;n Default calor: |Se|ect ﬂ -l

¢ CIICk Rendering and Set ﬁ::r;uslt NetList Design Default view render mode: |Smnoth5hade ﬂ
Default Transparency to 0.7 HFSS 30 Layout
HFS5-IE .
* Click History Tree and check el 20 Object Appearance
aII entries (nOt Shown here) g;ﬂ ) | Use material appearance if available
Sir:glorer Default color: |
= 3D Modeler Default transparency:
...continued... oranng ) o7
Ssap Opaque Transparent

[= Display

HeLal Object Outline Contrast
Rendering
History Tree Ay
. Y 1} 0.5
roup

SpaceClaim Link Minimum Maximum

Advanced
Layout Editor
Machines

Option settings suggested here ensure that the Model Editor v

user can consistently follow the steps in the
Workshop.

0K Cancel
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Setting Tool > Options for HFSS 3 - Internal Pads - Diff CViaO.aedt

Options s
= Expand Layout Editor Gereral A [ Drawing symbol
. . + ircui raesuirn | Draw connection points [w Auto scale
i Ver'fy that bOth SeIeCtlons u nder Sircui: EetLigst Design | Label vertices on selected polygons and lines Scale factor: lﬂli
Vias are checked. e ooyt ™ Color by net
u CI'Ck the OK button tO C|OS€ Options ?CZSF';(IE Rectangle description style Measurement distances
dlalog bOX, Mawvell 2D @ Two points [ Label with units
I;I;;well - i Center/width/height Significant digits: |3
= Select File > Open... and browse to the Somorer —
provided training files. e @] Frr e e e e

[v Render antipad for center point intersection

= Open Diff_CVia.aedt. Snapping

Display
Selection Other
u Save to d Work|ng d|rect0ry as Other | Auto place components in free space
Advanced
Diff CViaO.aEdt. Machines [v Auto position microwave components

Model Editor

Netlist & Script Editor
Schematic Editar Reset from Installed Defaults ‘

0K | Cancel

Optimetrics

Option settings suggested here ensure that the user
can consistently follow the steps in the Workshop.
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Starting Project Diff CVia0O.aedt - Showing Extents and Nets

P ectronics Desktop - Diff CVia0 - Diff_CVia - Layout - [Diff_CVia0 - Diff_CVia - Layout] -
[@)] ANSYS EI ics Deskt Diff_CVia0 - Diff_CVia - L [Diff_CVia0 - Diff CVia - L ] O X
B File Edit View Project Draw Layout HFSS 3D Layout Tools Window Help - 8 X
# cut Undo | (4] ~ Diff_Cvia - > Pan @, it An H- 2 % |5 ¢ @uic poph & *HE 4 Hicid - FE List
L 23 Copy Redo 3 I GND 1 L2 - s Rotate Fit Selected | @) ~ 0 R 1 ./ 4  [K) Subtract I,.'ﬁ' ng g‘ =1 XY Plane 5% Pin Groups
e Paste X Delete R ~ Zosm @ orient ~ Eiss ® 8| " [@intersect 2% 0 B 2 & 90deg Ex::;stssv Bz Layout Settings
Desktop View Layout Simulation Results Automation 0 A
Project Manager 1 x Layers Set to SketCh here X i Nets T X
E-[E Diff_CViad
SR~ ] 'lff_(:\fla v Show Dielectrics = Classification
Circuit Elements Tl o W
Boundaries <Power/Ground:=
- [B3] Excitations ( TopL1 Jtidl il
‘ (" Dielectric_1 O & [v|v]vve
- § port1:T1 ® GND 112 OEFVvvv
& Port1:T3 (" Dielectric_2 X [ [v v [v¢ [+
i) Port3 T2 " Inner_Layer_1_L: X [v [v [v [v v
{ -@ Port3:T4 (" Dielectric_3 X [v v v]v|v
#--{# Analysis . (" GND 2 L4 OxFVVVV
~pll Design Verification it b  Dielectric_4 ORFFF¥F .
- Optimetrics ™ Inner_Layer 2_L5 [ & [w v v [« v RegularExpr |
#--FF Results (" Dielectric_5 O E[v[evvfe
TRy Field Overlays  GND_3_L6 O & [ [elele <NO-NET>
[l Far Fields (" Dielectric_6 O&E[vvivvv GND
[ Notes " veel_L? O & neg
&-[20 Definitions  Dielectric 7 OEFFFFF Port]
" GND_4_L9 O = [ [e]e v Port2
(" Dielectric_9 X v [v v v |v
" Inner_Layer_3_L1 X [ [ [v [« v @
! (" Dielectric_10 X [v v v
Propert 1 x =
e — " GND_5_L11 (= §icairaicairalta vee
Name | Value [u " Dielectric_11 O &
Name Pori3T4 ¢ Botom L2 alddogy Net name
ort ®
[Net Port4 " Slwave Regions [ & PO rt4
"~ Measures am
€ Ras or matches
(" Errors a = . .
@ =1 Excitation
H FSS Extents " Postprocessing O & .
= : terminal T4.
. , showing here
Param Valuss Footprint [ 4 | » Layers Nets [Uitterential
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Starting Project Diff CVia0O.aedt - Terminals Aligned for S-params

Project Manager a

= Diff_cviao*

-4 Diff_Cvia*
-[3¥] Circuit Elements
-2 Boundaries
&3] Excitations

------ &) Port1:T1

) Port1:T3

------ &) Port3:T2

------ &) Port3:T4
-3 Analysis

ﬂ*l Design Verification
- Optimetrics

H-F5 Results

ﬁ Field Overlays
~{Ig Far Fields

----- B motes

[0 Definitions

Properties 1 X

Name ‘ Value
Part Port3: T4
Boundary T... Port
Reference GHND_5 L1..

Impedance 50 '
Magnitude 1 !
Dy n

s

Portl1: T1

Port1: T3

Port3: T2

Port3: T4

Inner_Layer_ 3 _L10

Layers

[+ Show Dielectrics

Top_L1
Dielectric_1
GMND_1_L2
Dielectric_2
Inner_Layer_1_L3
Dielectric_3
GMND_2_L4
Dielectric_4
Inner_Layer_2_L5
Dielectric_&
GMND_3_L6
Dielectric_6
VCC1_L7
Dielectric_7
GMND_4_L9
Dielectric_9

Dielectric_10
GMND_5_L11
Dielectnic_11
Bottom_L12

B T T T s e A A A T T N N A T A A T B N

Slwave Regions
Measures

RS

Inner_Layer_3_L10

| K1

Bome 68 5

q;ﬁwwvww

A
OKRF[FFRFRF
ORRF R
OKRF R
OxRFFRFRF
OKRFFRFRF
OKRFRFRFRF
OKRF R
OKF R
ORRF R
QxR RF
OKRFFRFRF
OxRF P
OKFFRFRF

A
@EFFPFF

A
OxRF P
O&RFFRFRFRF
ORRFFRFRFRF

® W =

©2021 ANSYS, Inc.
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Diff CViaO.aedt - Verifying Terminal Locations

Project Manager I x
=& Diff_cviao*
=4 Diff_CVia*
-[3F] Circuit Elements
-[g7) Boundaries

Nets I x

Port3:T2 is highlighted in
a bright orange/pink color

Classification

<Power/Ground>
=83 Scitations when we selected Port2
e Portl:T1 . . .
- porT in the Nets window. This
i verifies its location.
&k Analysis

-l Design Verification

Mets
Optimetrics Port3: Tz | Regular Expr: ,7
#-FF Results
T Field Overlays <NO-NET>
[l Far Fields GND
|ﬁ Motes neg
-1 Definitions [ﬁpmﬂ
. Port3
Properties 4 x POI't3 Y T4 Borid
o
Name | Value | Unit |EVEI|l pos
MName Port3:T2 vee

Type Edge Port
Net Port2

Select Port2
under Nets.

Port3:T2 and Port2 also show together in Properties.

< >
Param Values Footprint | EM Uesign |‘ MNets | Ditterential

©2021 ANSYS, Inc.




Verify Project Diff CVia0O.aedt Cosim Options

Project Manager

=] Diff_cvian*
E-&@ Diff_CVia*

. . . . . . -{2F] Circuit Elements
= |n the Project Manager, under Analysis, double-click on Cosim Options to bring up e Bement
the Co-Simulation Options dialog box. H"___gcgzﬁtjﬁjl
. . e &) Port1:T3
= Verify Cosim Options © potam2
----- &) Port3:T4
Interpolate from existing solution data I checked P ]
Solution selection override checked e __Essii‘;;“'i '
o ¢l Design Verification
Setup override M checked and set to HFSS Setup 1. 5 Optimetrcs
. #-F¥] Results
Sweep override ¥l checked and set to Sweep 1. [ smustionoptions » gy Field Overlays
- [ig Far Fields
= Click on OK to close the Co-Simulation Options | """ L g s
Imulate missing soluton data erinrtans
dialog bOX. (® Interpolate from existing solution data Advanced Seftings...

[ Automatically align ports before analysis

Autoratic solution selection
Sirnulatar: s

Sweep Type: ®

Solution selection owverride

[v Setup owverride: |HFSS Setup 1

Lef Ll

[v' Sweep override: |Sweep1
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Verify Project Diff CViaO.aedt Solution Setup Options

= |n the Project Manager, under Analysis, double-click on HFSS [General [Joptions | Advanced| Advanced Meshing | Salver| DC R | Defauis |

Setup 1 to bring up the HFSS Setup 1 dialog box. Setup Name: [HFSS Sewp 1
= Verify HFSS Solution Setup (HFSS Setup 1) I v Sl |
Solution Frequency: Broadband SoluionFrequency:  (* Single  ( Muli-Frequencies |
Low Frequency 0.5 GHz Low Frequency 05 GHz =] |
High Frequency 20 GHz High Frequency 20 e = |
Maximum Number of Passes: |14 |
Maximum Number of Passes 14 Maximum Defta S: ooz |
Maximum Delta S 0.02 |
= Click on OK to close the Co-Simulation Options dialog box. |
= Save file to Diff_CVial.aedt e |
r |

Use Defaults

HPC and Analysis Options... | i

oK | Cancel | !
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Validate and Analyze Diff CVial.aedt

1 - DIff_CVial - Diff_CVia - Layout - [Diff_CVia1 - Diff_CVia - Layout]

= |f not done already, Save As Diff_CVial.aedt.

Draw Layout HFSS 3D Layout Tools Window Help

= |n the ribbon, with the Simulation tab selected, click on Validate. BB Actve: Loc
’ ’ RO} oy licy | ¥ o 4 @- EE Eﬁﬁ\nalysis
o . . . HFSS  Slwave PlanarEM Optimetrics  Validate Analyze HPC
= |n the Project Manager, under Analysis, right-click on HFSS Setup 1 - Y options
and SE'ECt Analyze. ; Simulation Results Automation
) ) o = Analysis
= When simulation is finished Save By, Cosim Options (HFSS Setup 1 : Sweep 1) e S
project Diff_CVial.aedt again. = . S
“olae Sweepl | - Lut o ofcva ¥ Vi
------ i Design Verification =2 Copy MR
______ UptimEtriCS :aste Walidation Check completed jg;ﬁ:;ilements
=B R_ESUItS Rename 7 Sone sonps
...... l& FlEld G"n"ErlaYE ¥ Optimetrics
------ |:. Far Fields X Delete | [ ome ]
B Notes Properties...
(L1 Definitions Disable Setup

[.: Add Frequency Sweep...
Mesh Operations...

ties

lame Val..| Unit |Ew

Validate
1 HF ... (o ————
. V& Analyze |



Diff CVial.aedt Simulation Results

XY Plot 1 Diff CVia =
0.00 0.00
The reflection term, on the ] _
left hand scale, gets as high : o2
as about -8 dB at 10 GHz. 000 \
i —— dB(S(Diff1,Diff1)) L
i — dB(S(Diff2,Diff1}) L
The transmission term, on the o
right hand scale, gets below - ] _
1 dB just above 7.5 GHz. Sas ] sl
-25.00 —- o
] — -0.80
-30.00 —_
i _—-1.00
-35.00 —
e
R e S T P T P e 7

F [GHz]
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Add a Circuit Design to the Project Diff CVial.aedt

= |n the Project Manager, double-click on the
design name Diff _Cvia to get the design view
showing on screen.

= |n the Ribbon, with the Desktop tab
highlighted, click on the triangle below Circuit
and select Circuit to insert a circuit design into
the project. This action brings up the
Workflow dialog box.

= |n the Workflow dialog box select None.

= Click OK to close the Workflow dialog box.

ANSYS Electronics Desktop - Diff_CVia1 - Diff_CVia - XY Plot 1 - [Diff_CVia1 - Diff_CVia - XY Plot 1]
B File Edit View Project Draw Report2D HFSS 3D Layout Tools Window Help

-‘. £ J\ H }ri ™ |5 Save Archive % ﬁij]

# Restore Archive 53 Copy
Mew Open Open  Save Save Close HF55 Q3D |Circuit |lcepak Maxwell Simplorer
Examples As - - x -

rjesktop ] View Simulation Results Automation '

=k Circuit Netlist

Project Manager 3 = I|

MS - Alumina (Er=9.8) 0.010 inch, gold

~| MS - Alumina (Er=9.8) 0.025 inch, gold

MS - FR4 (Er=4.4) 0.030 inch, 0.5 oz copper

MS - FR4 (Er=4.4) 0.060 inch, 0.5 oz copper

MS - RT_duroid 5880 (Er=2.20) 0.010 inch, 0.5 oz copper

J MS - RT_duroid 5880 (Er=2.20) 0.020 inch, 0.5 oz copper
MS - RT_duroid 6010 (Er=10.2) 0.010 inch, 0.5 oz copper

MS - RT_duroid 6010 (Er=10.2) 0.025 inch, 0.5 oz copper

PCB - DoubleSided

PCB - SingleSided

Template ||-0”EI':|13””E| J SL - Alumina (Er=9.8) 0.010 inch, gold

SL - Alumina (Er=9.8) 0.025 inch, gold

SL - FR4 (Er=4.4) 0.030 inch, 0.5 oz copper

SL - FR4 (Er=4.4) 0.060 inch, 0.5 oz copper

[ Use Workflow SL - RT_duroid 5880 (Er=2.20) 0.010 inch, 0.5 oz copper v

El ~id COON £ i AN imelk A s mmmmae

Fal I . N T Afre_n a0

Workflow |Seria| Design

Specification | PCle3 Stressed

[+ Show this dialog on new design OK Cancel
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New Circuit Design in the Project Manager

After inserting a circuit design into
the project, we see a circuit design
Circuitl in the Project Manager.

There is a Component Library
menu and the schematic editor
window appears.

Also notice the tools and symbols
available in the Ribbon Schematic
tab.

Now there is a circuit design and
an HFSS 3D Layout design at the
same level of hierarchy within the
project. Next we'll place the HFSS
layout underneath the circuit.

B File Edit View Project Draw Schematic Circuit Tools Window Help
I Q @l ‘-I-' Q = DJ '}\) N i ﬂ ? l Q { @& | Unconnected pins ™ ¢
S' . Q r. .‘ o} DJ OO0 & = = D @ Pages ~ oo | g
ave oom I - = o - ools itors
&, i) OA o H o & | Reports i =
Desktop View Schematic Simulation Results Automation
Project Manager ., x "" Component L\braries'
i e EE Diff_CVia
D -2 Nesxim Circuit Elements
@ Circuit Elements =@ BJTs
Boundaries =@ Capacilors
= : B Coaxial Cable
@ Bxctations =i Controlled Sources
-8 Analysis =@V Diodes
(}9 Cosim Options (HFSS Setup 1 : Sweep 1) 3 Distributed
4P HFSS Setup 1 =3 EMC Tools
-bs Sweep 1 =@ Equalizers
g Design Verification =@ FETS
@ Optimetrics g (F}I:ti:;s
&1 Result: [ il
esuts Schel , ’atlc =@V IBIS Buffer Components
=-BJ XY Plot 1
) & Ideal Distributed
'N dB(S(D\ﬁl,Dﬁlj) d 't =@ ldeal Microwave
-4+ dB(5(Diff2,Diff1)) e I Or =@ Independent Sources
Wi Field Overlays f =@V Inductors
[ Far Fields d #-@ Loadpull Behavioral
I:E- Notes Wln O W g Iumpzd_general
-1 Definitions =@ Modsls
& MOSFETs
ﬂJ nonlinearRF
=@ Optoelectronic
Properties 1 % & Probes
=@ Rectangular Waveguide
Name ‘ Value | Unit |Eva|uated Vo [~ =@ Resistors
Repres.. Circuitl g ngar:ameteLElements
witches
Owner Circuit Design < :
" o5 il New Page v
General < > Componenis | Symbals
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Move the Via Design into the Circuit

" In the Project Manager, left-click and drag the HFSS ECAD layout design A —
Diff _CVia to the circuit design EyeCircuit. ={E Diff_cvia1*
--=> El-li Circuit1
~[wie] Data
Excitations
. . . . ; : Ports
= This brings up the Paste Design Options menu on Paste Design Options E Analysis
screen. e e - -ptll Design Verification
Link To Original ;Jnssiaunréi”;?rlglzz?;; ----- % SaD Config
= Click on Link to Original. * Keep solution data (@ Optimetrics
----- Results
Independent Copy : ;JnsdeE;:ELnear:tlaU);ers — =& Diff_CVia
original +-_1 Definitions

= Merge with parent layers
Merge Layers = Independent of original

This step creates hierarchy. Now the differential via EM « New solution datz
model becomes a circuit element on the schematic.

Cancel
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The Via Design Hierarchy Under the Circuit - Diff CVia_Eyel.aedt

After copying the HFSS 3D Layout via design
into the circuit, we see the via schematic
symbol on the schematic.

The HFSS 3D Layout via design Ul: Diff_CVia
is now hierarchically within EyeCircuit.

The original independent HFSS 3D Layout via
design Diff_CVia is also still in the project
and the two differential via models are
linked.

The U number on the schematic increments
separately from the U1 in the Project
Manager. (Ctrl-D was used to increase the
size of the symbol in the schematic view.)

= Save the project to Diff _CVia_Eyel.aedt.

I ) Undo Q@l‘%@ SIRCIRVARN. Wil ?
' Qr % o220 A’
S Zo I A
@, i OAwv
Desktop View Schemat Simulatio Results Automat
Project Manager 1 x
=& Diff_CVia_TDR1*
T o Diff CVi
0] Data I Ia
Excitations U 1 2_
EJ---@ U1: Diff_CVia
m’l Design Werification
-8 SaD Config
(@ Optimetrics ,
----- s Port1:T1 Port3:T2
G- Diff_Cv - -
(11 Definitions u
T Port3:T4
Port1:T3 Port3:
Properties o, x
MName Value Unil &
Repres... Circuit]
Qwner Circuit Desi...
D 25
CompN... | Circuit] v
< > New Page

>

schematic editor window
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Add TDR Probe to the Circuit - Diff CVia_TDR1.aedt

= From the Component Libraries menu, under Nexxim Circuit Elements, under Probes, select a differential TDR and
drag it into the circuit.
= Right-click and select Finish or Place and Finish to complete the operation.

ﬂj Models
. . @@ MOSFETs
DIﬁ_CVIa ﬂj nonlinearRF
U ‘1 2 w-@P Optoelectronic
=@V Probes

------ {& AMIPROBE_DIFF: Differential AMI Probe
------ @& DYNIPROBE: Dynamic Current Probe

Y

. STy o e & DYNVPROBE: Dynamic Voltage Probe
Port1:T1 ort3:-12 || @& EXTERNALLY_TRIGGERED_EYEPROBE: Extern
EI—I ------ {& EYEPROBE: Eye Probe
Port1:-T3 ort3: T4 | -~ @& EYEPROBE_DIFF: Differential Eye Probe
E ------ & EYESCOPE: Eye Scope
------ {# EYESCOPE_DIFF: Differential Eye Scope
------ ik FFE_DFE_Probe: Differential DFE/FFE Probe

------ {# IPROBE: Current Probe

------ {# Matlab_Probe: Matlab Probe
------ dixF OSC Probe: Oscillator Probe
------ {# TDR_Differential Ended: Differential ended TDR ]7
------ @ | DE_=ingle_Ended: single ended DR
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Rotate TDR Probe and Add Resistors to the Schematic

= Right-click on the TDR probe and select Rotate. Repeat this or use Ctrl-R to rotate the TDR probe to the plus sign

facing up.

= From the Component Libraries menu, under Nexxim Circuit Elements, under Resistors, select RES_:Resistor and

drag it into the schematic.

= Click a second time to place the second resistor in the circuit.

= Right-click and select Place and Finish to place the third resistor.

R33
R34
3\ &g

50

ﬂj Optoelectronic

i@V Probes

ﬂj Rectangular Waveguide

1@V Resistors

(%= RES_ Resistor

~. = RES_Device: Resistor with parameters
B RES_Device_Model: Resistor Model
L. RES Noiseless: Resistor, Noiseless
w-@ S_Parameter_Elements

w-@V Switches

-3 system

wl-@V Transmission Lines

- Varactors

=& Project Components

& =

@ Cut Ctrl+X
53 Copy Ctrl+C
X Delete Delete
[@ Rotate Ctrl+R ]
= Flip Vertical
Ak Flip Horizontal
Add at unconnected pins >
Activate

Deactivate (Open)
Deactivate (Short)

Edit Component... ria

Edit Symbol a

Quick Probe

Probe |

Numeric Display 3T2

El—ﬁl —E
Port1:T3 Port3:T4
—+




Arrange Resistors and Add Resistor Values to Diff CVia TDR1.aedt

Schematic components can be moved by left-click and drag. Components can be rotated by with Ctr/-R.
Component values can be changed by double-clicking on the value and editing it.

= Arrange the resistors as shown and assign the value of 100 ohms to the vertical resistor and 1 G ohms to the
horizontal resistors.

The schematic reference Diff CVia

designators, such as U12 and R37 U12 R37
are collectively sequential; the ! a
numbers you get may likely be T 1
different from the numbers in Port1:T1 Port3:T?2 R36 9
these slides. (= —] 100
Port1:T3 Port3:T4
Also note that the labels, such as [+— —F |
1g and R38, can be dragged and |D=b2 R38
repositioned. B | £
19
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Add Grounds and Connect Components - Diff CVia_TDR2.aedt

Components can be connected with wires by simply clicking g \J E H , ? ; i ; -
with the mouse on connection points and corners of trace O A L S grour d & &
shapes. Ground is available in the Ribbon with the Schematic
tab selected.
= Connect the schematic elements as Diff CVia R37
shown. l u12 i
= Add two ground symbols. + 0
= Save As Diff_CVia_TDR2.aedt. Portfl:T1 Port3: T2 R36 19 g
" 100
Port1:T3 Port3:T4
ID=52 R38
‘ { 19 L_



Verify TDR Rise Time at 35 ps - Diff CVia_TDR2.aedt

= Double-click on the TDR schematic component to bring up the Properties dialog box.

= |n the Parameter Values tab, Verify that the Rise_Time is set to 35 ps.

= Click OK to close the Properties dialog box.

A32TDE_Differential_Ended Properties: Diff_CVia_TDR2 - Circuit’

Parameter Values lComponent] Symbol] Property Displays]

[ Show Hidden

(& Value (" Statistics
MName | Value | Unit |Eva|uated’v‘...| Description | Callback | Override |
Rise_time |35 ps 35ps Rise time for pulse [
_Pulse_width 1e-05 5 1e-0bs Pulse width [
_Pulse_repe... 2e-05 S 2e-05s Period of repetitio... [
[ |zo 100 ohm | 100ohm Characteristic imp... [
_Time_delay 05 ns 0.5ns Time delay [

o |

Cancel

Properties 1 X
Mame Value | Unit |Evaluated"u"... _I_
Rise_time 35 ps 35ps
Pulse_w..|1e-05 5 1e-05s
Pulse_r.. |2e-05 5 2e-05s
Z0 100 ohm | 100chm
Time_d... 0.5 ns 0.5ns

The TDR probe rise time can also be
verified and modified in the
Properties window.

The rise time can also be parameterized by typing in a variable name and creating a local design variable.

Y \NnSyYS



Add Nexxim Solution Setup Transient Analysis

= |n the Ribbon, with the Simulation tab highlighted, click on the triangle below Transient and select
Transient. This brings up the Transient Analysis
dialog box.

= |n the Transient Analysis dialog box, set the Step Transient Analysis x
to 1 ps and verify that the Stop is 10 ns. — | Sweep Varibles
Name: |Ne>o(|mTran9|ent [ Disable
. . ) . Name Sweep/Value
= Click OK to close the Transient Analysis dialog box. Anawsiwomm' — i |
Step 1 - i‘
Stop |‘ID |ns ﬂ M
—_— — — [ Accuracy ]def‘ault zl
H ’)’UX‘@ ol i& xx@ I ;@ Output Quantities
Save LMA QuickEye VerifEye = | Add. | | |
v E hd hd [ Enable Transient Noise
jESktUp View Schematic 5 LNA Noisefmax ,7 Noise Scale ,7 Noise Seed ,73 [
Project Manager ( 7,(] ; Noisefmin Runs 1
EHE D'rff_C\ﬁa_‘I‘DRZ Y {@} Solution Option
E|-|i Circuit1 LINA Dc MName (Default Options) Select
~{uit] Data T Additional Edit
@ Excitations WJ
E Ports 1 5
-4 Ul Diff_CVia \J l 0K | Cancel Help
----- 8 Analysis Transient QuickEye
P A ST S S,
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Save to Diff CVia_TDR3.aedt and aAnalyze - Case 1

= Save project as Diff CVia_TDR3.aedt

* |n the Project Manager, under the circuit design (Circuitl), expand
Analysis and right-click next to Nexxim Transient and select Analyze.

= Save project Diff CVia_TDR3.aedt again after the simulation finishes.

/

Co-Simulation Options

Simulation options

(" Simulate missing solution data

[ (@ Interpolate from existing solution data ]

[ Automatically align pons before analysis

Automatic solution selection
Simulator; (s

Sweep Type: (&

Solution selection owverride

Advanced Seftings... ‘

[v Setup override:

|HFSS Setup 1

[v Sweep override:

o]

|Sweep1

Cancel

L]l

\

The choice to Interpolate
from existing solution
data means that the
circuit simulation expects
and needs for the HFSS
simulation of the
differential via HFSS 3D
Layout block to already
be complete.

Project Manager

=- Diff_cVia_TDR3
El-li Circuit1

o] Data

@ Excitations

E] Forts

- U1: Diff_CVia

C-@ Analysis

Cal .

----- %% SoD Config
I@ Optimetrics )4

g Design Verification -+

Copy

Rename
Delete

=-[# Results
-4 Diff_CVia

Analyze

Case 1: long via - stripline on low layer
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Open a 2D Results Report

= After the simulation is finished, and with the circuit design

selected/highlighted.... :5 i "ﬁwem” epers

" In the ribbon, with the Results tab selected, click on the triangle SR selution
under Standard Report and select 2D to bring up a 2D Report P G Ry wr— Y =
specification window. P TARTAN A
~ 2D Stz

Results Reports can also be generated from within the Project

Manager by right-clicking on Results and selecting Create
Standard Report > Rectangular Plot.

2 Analysis

MexximT ransient
ll*l Design Verification
*‘}1 SoD Config
i s

B [ Paste Ctrl+V

e[ Definitions I Create Standard Reportl > I Rectangular Plot I
Case 1: long via - stripline on low layer Create Eye Diagram Report | PolarPlot
Create Report From File... Data Table

Y - ANYS Y S



Plot TDR Response of Differential Via - Diff CVia_TDR3.aedt

= |n this Report setup window choose:

. . b4 Report: Diff_CVia_TDR3 - Circuit1 - New Report - New Trace(s) x
» Category — Device Properties .Ct: Tp S
* Quantity - O(a32zdiff) sohten: [ommtronsent =] | [ 0
* Function - <none> , bomain:  [Time =l % & oefaut [Time ]
= Click New Report | Wﬁ e =
n i i Time ’ ps =] . .
Click Close | . [ s e
: I =1 e o o
NOTE: the option O(a32:zdiff) is characterized by (] Egdg'
the identification number on the TDR probe in w=n
the schematic. It can be different in different o
projects. Therefore, simply pick the option that on
has O(the numb.er that matches the probe you ‘,de;i:q”Q W
want to plot: zdiff).

Case 1: long via - stripline on low layer
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Case 1 - Diff_CVia_TDR3.aedt - Long Vias to Inner_Layer 3L10

= Case 1is the differential via with
the initial geometry that has the
stripline on the lower layer
Inner_Layer_3_L10.

Hierarchy: The schematic is the
top level of hierarchy. The
schematic calls circuit element
components, like the resistors
and the TDR proble. The
schematic also calls the
differential via EM simulation
block like a circuit element.

Diff_CVia

L12

Port

Port3:T4

-
o=
Ec)
® 3

@ @I

8 é=

i T T R M M M M T T Tl e el e e R T T B Bl |
DUOUSUNU<0URUSUnUS 00
g o o3 o o 9o o3 @ o3 @

g @

Viewing Note: The via
view has most of the layer

T set to Sketch with the

RIS

v
v
v

K
®
"
K

Fill/Unfill setting in yellow
unfilled.

<3

v

Then the two trace layers
are each set to filled.

O0oOEOO00000000000O00E
N IRIE ISR IS

: These Layer menu
: settings override a Display
Solid setting.

e e O e e e e e e e e B



TDR Response of Differential Via - Diff CVia TDR3.aedt

Notice how the impedance dips down as

far as about 65 ohms from the nominal
. . . |» | Diff_CVia_TDR3 - Circuit1 - Transient Device Properties Plot 1 : -IEI :::
100 ohm differential |mpedance. Transient Device Properties Plot 1 Circuitt 4
. . . 105.00 urve Info
= Save project Diff_CVia_TDR3.aedt : o
100.00
. 95.00 —:
Properties 1 X 1
MName ‘ Value | Unit |Eva|uat QU.UU—:
X Scrollbar = ]
Show X Scrollbar [v é 85.00
Scrollbar Backgro.. [ ] %
Thumb colar 1 %' 80.00
Thumb trans 0 o
Thumb start ] ns 75.00 _
Thumb width 2.00000002980... ns 1
70.00 .
< ‘ > E
Attrbuted Car[egianl General 65'00_:
With the trace selected, the X- e Y VY e eng B0 el
. . ime [ns
axis scale can be changed in

Properties in the Cartesian tab.
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Select Stripline Traces in Diff CVia TDR4.aedt

Save project Diff _CVia_TDR3.aedt if not already saved after the plot was made.

Save the project as Diff_CVia_TDR4.aedt.

In the Project Manager, double-click on the differential pair design Diff_CVia to bring it into view.
Using Ctrl-click select the two stripline traces that sit on the lower layer Inner_Layer_3 L10.

It might be necessary to set e . The two
. . B4 Circuitt*
Display Sketch in the o sel .ecjced
ribbon or in the Layers I [ stripline
menu to make the D:;al\liyeiimﬁansient traces On
. -~ Design Verification
selection of the traces o soncarty Inner_Layer_3
beIOW Other Iayers- The E-sﬂssjlfl"t:ﬂSierlt[1lewcePr’oper’tiesF’Iotl _Llo. The red
. 32:2diff)
"B" key also selects what is L porove | Y 1/ one was
behind a shape where one T > i selected first.
CIiCkS. TypeName — Value | Unit |Eva|u.A - L ey y
Name
:;cementLayer Inner_Layer_3_L10
::eg\;’:’:;h w2 - 110um
BendType Corner
StantCapType Flat




Move Stripline Traces to Higher Layer - Diff CVia_TDR5.aedt

= |n the Properties menu, (with the stripline traces still selected), click on the
PlacementLayer Value to invoke a drop down menu of layers in the via design.

= Select Inner_Layer_2 L5

= |n the Project Manager, right-click on the differential via design Diff _CVia and change
its name to Diff_CVialb5.

Properties
= Save the project as Diff_CVia_TDR5.aedft.
MName Value Unit
Type line
MName
Project Manager 1 LockPosition I:
E--@ Diff_CVia_TDRS PlacementLayer §nner_Layer_3_L1 ]
=+ Circuitl Met Too L1

{59 Data : _ Op-

&1 Excitations LineWidith GND_1_L2

EI Fors . Negative Inner_Layer_1_L3
w-a Ul Dl._CV|aL5 BendType
&5k Analysis GND_2_ 14

g Design V:_riﬂcation StartCapType Inner_Layer_2 L5
45 50D Config EndCapType

I@ Optimetrics TomlL " GMN D_3_|_|5
e[ Results B VCCT_L7

=& Diff_CVial5 P10

-[3F] Circuit Elements Pl GND_4_19

~{&] Boundaries Inner_Layer 3 _L10
Ejj eleone < GND_5_L11

mal Design Verification Bottom_L12

- Optimetrics

Y \NnSyYS
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Simulate Diff CVial5 HFSS Setup 1 - Case 2

= |n the Project Manager, under the Diff_CVial5 design, under Analysis, right-click _
on the HFSS Setup 1 and Select Validate. '0 Validation for this design and setup succeeded.

= After validation, right-click again on HFSS Setup 1 and select Analyze.

= When the simulation x|
finishes, save the project

- - Project Manager 1 x a1 Di - - Di ial5 - o
Diff_CVia_TDRS5.aedt. < 6 oxt, vt rom R — SU— E2E
2-4 Circuitl 0.00 oo
Notice the distinct B2 Data : ——
-{&7] Excitations ] r
resonance in the S 20 500
transmission and PR 1000
corresponding oo verfeter ] 00
deterioration in reflection L s . i
=4 Di fal5* B — ;:EI: r;eDIi:f:DDim L E
between 15 and 18 GHz. T B0 vk et 5 S
@ Boundaries ©-25.00 - L -~
The asterisks * on the B etatons _ 2000
H -8 Cosim Options e 3000
project name and the o g oo optons (irss =4 _ e
design name Diff_CVial5 oy verfeter g '
. . . =[] Results ] L
I n d Icate th at th e p rOJ eCt i % xl,:, Plot 1 000 0.00 T I2.%0 tT 5.&]0 T I?.JSU T I‘1(.'l.|00I t I‘12.'50I t I‘15.'00I t I‘17".'50I t I20.0[J_30.0[J
- Mg Field Overlays F[GHz]

was not yet saved when the
screen shot was made.
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Simulate Circuitl Nexxim Transient

= |n the Project Manager, under the circuit design, under Analysis, right-click on
Nexxim Transient and select Analyze.

= When the simulation finishes, save the project Diff_CVia_TDRb5.aedt.

Project Manager 1 X

=] Diff_Cvia_TDRS 0.00 ]
* In the Project M Under Results, double-click on the Transient Devi =% Greut
n the Project Manager, Under Results, double-click on the Transien evice " &9 pata
Properties Plot 1 to bring the updated plot into view. Excitations .
-] Ports Bt
-4 Ul: Diff_CVial5s i
Ve =ik Analysis
Co-Simulation Options X . -1 I—” >
The choice to Interpolate ¥ Design Verfaton =2 Copy
Simulation options . e e 5 SoD Config
(" Sirmulate missing solution data -from eXlSt'ng SOIUtlon E Optimetrics X EZTSTFQE
— . : &3] Results
[t“ IAnterpDI?tefl:Dml.emst|n: SbD|L:tIDn datTl Acvanced Settings... ‘ data mea nS that the B+ DI CViaLS [ Analyze ]
[ Automatically align ports before analysis CirCUlt SimU|ation needs Circuit Elements Submit Job..
Automatic salution selection . . . 8 Boundaries Force Analysis
the via HFSS simulation -(E3) Excitations i ]
Simulatar: G = o L. . 588 Analysis Disable Solution Setup
Sweep Tyvpe: (® " (‘ data' Thls IS Why were _____ 4, Cosim Options (HF fEl Browse Netlist
simulating in two steps, -7 HFSS Setup 1 Export Solution...

Solution selection override

[v Setup override: |HFSS Setup 1 ﬂ fi I"St the Via EM
o Srezp e [Swecp ~ simulation and then the
ok | cancel circuit transient

simulation.

- Ansys®




Larger Impedance Dip Higher in Diff CVia_TDR5.aedt - Case 2

Click on the red signal trace itself in the
plot to select.

= Click on the Cartesian tab. [ | Diff_CVia_TDRS - Circuit1 - Transient Device Properties Plot 1 E@
. T tD P rties Plot 1 Circuit!
= Click the box Show X Scrollbar. 000 ranslen’ Zevioe Troperies 70 et
: ] Nexxmfransien?
= Change Thumb width to 2 ns ; /\ et
100.00
(from 10 ns.) : M ’

90.00 |

For this simulation, with the stripline _
traces on Inner_Layer_2_L5, notice that S 8000 4
the shape of the TDR response is similar X
to before, but the impedance dips below _
50 ohms, lower than the first simulation 60.00
with the stripline on the lower layer ]
Inner_Layer_3_L10. The structure now _
has a significant via stub below 0.0 ]

obo " TodsT T T Tobo T 7 TotsT T 7 TaboT T T TabsT T T T4bo T T TabsT T T200

Inner_Layer_2_L5. Time [ns]

0.00 10.00

2diff) [ohm]

70.00 4

0(a32

50.00 | u
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Open Padstack Usage and Definition for First Via

= Save the project as Diff_CVia_TDR6.aedt.

= |n the Project Manager, double-click on the differential pair design Diff_CVial5 to bring it into view.
In the ribbon Layout tab Orient > Isometric gives us a good view.

= Select one via as shown below. (via_0is highlighted in red.)

= |n the Properties, under
Padstack Usage, click on the

Properties 1 x

button under Value, that shows ... T T o e
Type Via
LockPasition [
MName via_0
Net GND
Padstack Definiti... pad250
...to bring up the Padstack Usage
Start Layer Top_L1
PadstaCk Usage Stop Layer Bottom_L12
e ege Backdrill To
and Deflnltlon Backdrill BorTom
H OverrideHoleDi... [
d Ia |Og bOX' HoleDiameter 250 um  250um
Location viaSpacing/2 + gndVi... 1.52mm .0
Angle 0 deg Odeg
Diff Cvia_TDR6.aedt
< >
Footprint




Open Padstack Usage and Definition for First Via

Padstack Usage and Definition

General Haole

MName: |padZel

Padstack range

Shape:  |Circle - Start: Top_L1 -

Solderball Backdrill

. Shape:  |None - Top
® |n the upper middle,

[ %ia material Diameter Bl toe i v] Depth: ’—_INUHB =
Under Padstack range, | [ ] Cince.
Plating percent: [0 Fange Bottom
Cha nge the Stop: to " Through all layout layers
" Begin atupper pad Depth ’_
Inner_Layer_2_L5. = 1 Diamater

= Click OK to close the
Padstack Usage and

Cross section view

Fadstack ‘ Pad | Anti pad | Thermal pad Connect pt ~ .
. o. o . _TDprT 51 circle (900urn) circle (fantiPad) none MNone Th IS S h OWS
Def'n’t’on d |a Iog bOX GMD_1_L2 52 circle (BO0umm) circle (hantiPad] nonhe Hone h h

| Inner_Layer_1_L3 =3 circle (B00um) circle ($antiPad) none MNone l t e S O rte r
GHD_2_L4 54 circle (500um) circle (fantiPad) none MNane .

7Inner_Layer_2_L5 sh circle (B00um) circle ($antiPad) none MNone Cross SeCtIO n
GMND_3_L6 pak o = = =

~ v of the new
Defeult mapping Padlstack definition data Via Size after

Laner settings Topwiew

Fad Anti pad Thermal pad Connection paint We C h a nge

Shape: Maone Shape: MNone Shape: MNone Direction:  |Mone

the stop

@ layer.

Diff Cvia_TDR6.aedt

Ok | Cancel
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Adjust Padstack Range to Inner _Layer 2 L5 on 3 Vias - Case 3

Using Ctrl-click, Select all three remaining vias.

Repeat process of opening up the Padstack Usage and Definition dialog box and changing the Padstack range Stop:
to Inner_Layer_2_L5.

In the Project Manager, right-click on the differential via design Diff_CVial5 and change its name to Diff_CVialL5_BD.

Save the project Diff CVia_TDR6.aedt.

Properties 1 x

Name | Value | Ut
Type Via
LockPosition [
Name
Net
Padstack Definiti... pad250 |
Padstack Usage |
Start Layer Top_L1
Stop Layer Bottom_L12
Backdrill Top
Backdrill Bottom |-
OverrideHoleDi... [

HoleDiameter 250 urm

Location
Angle 0 dec

< >

Footprint

©2021 ANSYS, Inc.



Simulate Diff _CVial5_ BD HFSS Setup 1 in Diff CVia_TDR6.aedt

= |n the Project Manager, under the Diff_CVialL5_BD design, under Analysis, right-
click on the HFSS Setup 1 and select Validate.

= After validation, right-click again on HFSS Setup 1 and select Analyze.
= When the simulation finishes, save the project Diff_CVia_TDR6.aedt. o

'0. Validation for this design and setup succeeded.

We no longer have the distinct resonance in the ;?;ﬂfmﬁ | v ToRe et Pt XY Plot 1 %o@
transmission and corresponding deterioration in o s
reflection between 15 and 18 GHz. S vt o
I il

Also notice how the transient circuit analysis % sop confi

(] Optimetrics

results have red Xs through them, indicating that = Rt |
’ -3 Transient Device Properties Pl
1 H H H H -3¢ 0(a32:2diff) 1 ]
they're invalid (until we resimulate). b vt ot 2 000 ]
P 1 —— dB(S(Diff1,Diff1))
B e ] — scowom
Ca se 3 - Excitations 2500 |
B8 Analysis ]
% Cosim Options (HFSS Setup 1 ]
S HFSS Setup 1 -30.00
g Design Verification ]
@ Optimetrics b
=3 Results 35.00 _| [ 140
=-E5 X¥ Plot 1 1 r
Wi Field Overlays B
[ For Fields w0l 18
[ Hotes 060 2ko 5ho 7o 1050 1250 15100 1750 20100

-] Definitions F[GHz]

[ 020

-10.00 - L 040

15 nn__ _——060

T
=
dB(S(Diff2,Diff 1))

dB(S(Diff1,Diff 1))

L 100

[ -120

\nsys



Simulate Circuitl Nexxim Transient - Diff CVia_TDR6.aedt

= |n the Project Manager, under the circuit design, under Analysis, right-click on
Nexxim Transient and select Analyze.

= When the simulation finishes, save the project Diff CVia_TDR6.aedt.

= |n the Project Manager, Under Results, double-click on the Transient Device

Properties Plot 1 to bring the updated plot into view.

Co-Simulation Options

Simulation options

(" Simulate missing solution data

[ (@ Interpolate from existing solution data ]

Advanced Seftings... ‘

[ Automatically align ports before analysis

Automatic solution selection
Simulatar: (s

Sweap Type: )

Solution selection owverride

[v Setup override:

|HFSS Setup 1

[v Sweep override:

o]

|Sweep 1

Cancel

L]l

The choice to Interpolate
from existing solution
data means that the
circuit simulation needs
the via HFSS simulation
data. This is why we're
simulating in two steps,
first the via EM
simulation and then the
circuit transient
simulation.

Project Manager 1 X
= Diff_CVia_TDRS
L‘—_|-|i Circuitl
-] Data
Excitations
.E Ports
- Ul: DIff_CVials
-4k Analysis

0.00 —

-5.00 —

-3¢l Design Verification =2 Copy

----- % SoD Config

Optimetrics X
&5 Results
=& Diff_CVial5 [
--{3F] Circuit Elements

@ Boundaries

&3] Excitations

£ Analysis

% Cosim Options (HF B Browse Netlist

&% HFSS Setup 1

Rename

Delete

Analyze ]
Submit Job...
Force Analysis

Disable Solution Setup

Export Solution...

Case 3: via stub removed in padstack usage
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Larger Impedance Dip Higher in Diff CVia_TDR6.aedt - Case 3

Click on the red signal trace itself in the plot to select.
Click on the Cartesian tab.
Click the box Show X Scrollbar.

: [® | Diff_CVia_TDR6 - Circuit1 - Transient Device Properties Plot 1 E]@
. Change Thumb Wldth to 2 ns (from 10 ns.) pTransient Device Properties Plot 1 Circuit!
105.00 Curve Info
= Uncheck the box Show X Scrollbar. : ] iR
100.00 ]

For this simulation, with the ]
stripline traces on o500
Inner_Layer_2_L5 and the via '
stub removed, notice that the

impedance dips to almost 70 8 w500
ohms, slightly better than the f
first simulation with the o5

stripline on the lower layer
Inner_Layer_3_L10.

obo T Toeds T ok T Tos T T ‘1_th' S Tk T T Tk T T T s T T T a0
nsj




Optional - Compare Backdrill to Inner Layer 2 L5 on 3 Vias

General

Hale FPadstack range Solderball

MNarme: |pad250 Shape: |Circle - Start: m Shape: |Mone v
[ “iamaterial Diameter. W Stop: m
|
Flating percent: Ini Range
(" Through all layout layers
(" Begin atupper pad
(" End atlower pad
(& From upperto lower pad
Lawers
Layout Fadstack | Fad | Anti pad | Thermal pad Connect pt | ~
Top_L1 sl circle (500urn) circle ($antiFad) none Mone
| GHND_1_L2 s2 circle (500urn) circle (fantiFad) none MNone
] Inner_Layer 1_L3 53 circle (500um) circle (fantiFad) none MNone
| : GHD_2_L4 54 circle (500urm) circle ($antiPad) none MNone
Inner_Layer 2 L5 sh circle (500urm) circle (fantiPad) nane MNone
| GHND_3_L& sb circle (500urn) circle ($antiFad) none MNaone v

Default mapping |

Notice how the Cross section view reflects the Backdrill settings and the Padstack range is set back to the full length.

Y \NnSyYS

Padstack definition data.

Backdrill
Top

Depth: INane =
Diameter. |

f——————— —

Depth: inner_Layear 2_L -
Diameter:  |250um

Cross section view

——— —






