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Opening or Importing a Project

Starting Slwave
* To launch Slwave, click the Microsoft Start Button > ALL Programs > ANSYS Electromagnetics > ANSYS Electromagnetics Suite 17.2.

® Select the ANSYS Slwave 2016 executable.

| ANSYS Electromagnetics
| ANSYS Electromagnetics Suite 16.2
| ANSYS Electromagnetics Suite 17.2
F4\ ansys Corporate Website
#\ ANSYS Electronics Desktop 2016.2 |
(¢ 3 ANSYS EMIT 5.2
8 ANSYS PEmag 2016.2

{8 ANSYS PExprt 2016.2 % A £)) tmport ANF

\/ ANSYS Savant 5.2
I\ AnSYS Simplorer 2016.2

f4\ ANSYS Siwave 2016.2
F4\ Modify Integration with ANSYS 17.2

@ Import ODB++ Design...

E:\Training\ Mentor PADS 9.4 and higher

A\ Register with RSM = gy Mentor Expedition EE7.9.2 and higher
w | E:\Training\,
) s @ Import DXF...
Open a Slwave Project Bl &) coneo-comrs st
* Select the Open Project button e @ importGDsLL.

— Browse for the file: Pl.siw,
— Click the Open button
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Slwave Workflow Wizard Dialogue

* Opening the Workflow Wizard
* In the Common Functions menu, choose the Slwave Workflow Wizard Dialogue. ) §| Jd1=H

£ Slwave Workflow Wizard @

41

iﬂ Import Component File...

| (Optional) Import Settings
R ‘import Siadiup: from Previous Simulation

J\

&/ Q Verify Stackup...
T Verify Padstacks.. . .

P == Verly Pedsiad | Verify / Modify Geometry,

== Verify Circuit Element Parameters... Materialsl and CirCUit Elements

\d 4 =N

-
\/ = Verify Power/Ground Net Classification...

—

() % sanitize Layout for Simulation } (Optional) Pre-process Overlapping Geometry

—

Assign S-parameter Capacitor Models...

=~ (Optional) Assign Broadband Models

Assign SPICE Netlists...

J\

Configure DC IR Drop Analysis..

=~ Setup Simulation

Configure PI Analysis...

 Hiways show this dialog after project import:
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Verify Stackup

3 siwave Workflow Wizard ==

* Modify Stackup and Material Properties
* Click on the Verify Stackup button.

iﬂ Import Component File...

% mportstackup.. — This is the stackup from the original import. We would like to use a stackup generated from a
< @ Verify Stackup... preVIOUS deSIgn'
, * Click Cancel to close this window.
< Verify Padstacks...
</ % Verify Circuit Element Parameters...
L) -Eé- Veri
5 Sanit]
— Color | Name = Thickness {mm}) % Material Conductivity (S/m) % Dielectrc Fill Dielectric constant | Losstangent | Translucency | Elevation {mm) = Roughness {mm)
R UNNAMED_000  DIELECTRIC O EDB_AIR 0 1 0 203454
TOF METAL 0.04826 EDE_COPPER 5.953E+07 EDB_TOP_FILL 45 0 &0 1.98628 HJ: 0, HJ: 0
oo UNNAMED 002  DIELECTRIC  0.06731 EDB_FR-4 3 0 3.36 1.91897
il PWR METAL 0.03302 EDB_COPPER_1  5.953E+07 EDB_PWR_FILL 45 &0 1.88595 HJ:0, HJ: D
_ UNNAMED 004 DIELECTRIC 127 EDB_FR4 2 0 434 0.61595
Configure LYR_1 METAL 0.03048 EDE_COPPER_1  5.953E+07 EDB_FR-4_1 45 &0 0.58547 Hl: 0 HJ: 0
UNNAMED_006  DIELECTRIC  0.2032 EDB_FR-4_1 0 45 0.38227
Configure LYR_2 METAL 0.03048 EDB_COPPER_1  5.953E+07 EDB_FR-4 1 45 &0 0.35179 HJ: 0, HJ: 0

UNNAMED_008  DIELECTRIC  0.2032 EDB_FR-4_1 0 45 0.14859
GND METAL 0.03302 EDB_COPPER_1 5.959E+07 EDB_FR-4_1 45 0.11557 HJ:0 HJ: 0
UNNAMED_010  DIELECTRIC  0.06731 EDB_FR-4 0 3.86 0.04826
BOTTOM METAL 0.04826 EDB_COFPER 5.959E+07 EDB_BOTTOM_FILL 45 0 HJ:0 HJ: 0

< Plivays shovifhis dog afer

UNNAMED_D12  DIELECTRIC 0 EDB_AIR 0 1 0

Add [ Delete Layer(s) Edit Selected Layer(s)

Add Above Selected Layer B L5l Dielectric Fill

Mame Asls Translucency
Add Below Selected Layer

Type  |DIELECTRIC Thickness

Delete Selected Layers T |As Is - | Update Roughness

Selectall |DIELECTRIC + | layers Apply | Edit Material Properties |
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Import Stackup

—_— “| « Importing a Stackup from a Previous Design

5 oo omponert e * Click the Import Stackup button.
%3 ImportSackup- * Locate WS2_STACKUP.stk in the same directory as Pl.siw.

& Verty Stackup. * Click Open to apply the stackup.

Verify Padstacks...

=m= Verify Circuit Element Parameters...

-':%- Verify Power/Ground Net Classification... @ X
% Sanitize Layout for Simulation . ' &4 » Computer » Local Disk (C) » Training » WS2 -

Assign S-parameter Capacitor Models... Organize b Mew folder E:l ':ﬂ:'

© 00 e C

& ScanSnap Folder MName Date modified Type

Assign SPICE Netlists...

& PLsiw 1/12/20151:29 PM Ansoft Swave file 2518 KB
| W52 _STACKUP.stk 1/13/2015 4:20 PM STK File 12 KB

Configure DC IR Drop Analysis... = Likraries

3 Documents
.J*- Music

=] Pictures

Subversion

B videos

Configure PI Analysis...

| Aways show this dislog after project import

1M Computer
&, Local Disk (C:)
ca Local Disk (E:) i

File name: W52_STACKUP.stk - lAII Files (*.*)

[ g ] |
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Verify Stackup

£ Slwave Workflow Wizard ==

* Verify Imported Stackup

* Click on the Verify Stackup button once again.

iﬂ Import Component File...

Wl st — Importing the stackup from the last step has modified the material for metal layers. Importing the
stackup can modify any and all parameters in this window.

é Verify Stackup...

— Verify that copper is assigned to all of the metal layers.

Verify Padstacks...

* Click Cancel to close this window.

=m= Verify Circuit Element Parameters...

-Eé- Verify Power/| ru layer Stadcup Eelits

5 Sanitize Layo

e e e

Color | Name Type = Thickness (mi... % Material Conductivity (S/m) % Dielectric Fil Dielectic constant | Losstangent | Translucency | Elevation (mils) | Roughness {mils)
UNMAMED_D00 DIELECTRIC O EDE_AIR 0 1 1] 20.1
TOP METAL 15 copper 5.8E+07 EDE_TOP_FILL 45 1] 60 782 HJ: 0, HJ: 0
UNMAMED_D02 DIELECTRIC 285 EDB_FR4_3 0 386 7555
PWR METAL 13 copper 5.8E+07 EDE_PWR_FILL 45 60 7425 HJ: 0, HJ:O
UNMAMED_D04 DIELECTRIC 50 EDB_FR4_2 0 434 2425
“onfigure DEIR Dy LYR_1 METAL 12 copper 5.8E+07 EDB_FR-4_1 45 &0 23.05 HJ. 0, HJ 0
UNMAMED_D06 DIELECTRIC & EDBE_FR4_1 0 45 15.05
Configure P1 Analyg LYR_2 METAL 12 copper 5.8E+07 EDE_FR-4_1 45 60 13.85 HJ: 0 HJ: O
UNMAMED_D08 DIELECTRIC & EDB_FR4_1 0 45 5.85
GND METAL 13 copper 5.8E+07 EDE_FR-4_1 45 455 HJ: 0 HJ: O

Assign S-paramete

Assign SPICE Netlis|

v Always show this dialog after project impor

UNNAMED_010 DIELECTRIC 2.65 EDB_FR-4 0 3.86 19
BOTTOM METAL 19 copper 5.8E+07 EDB_BOTTOM_FILL 45 0 HJ: 0, HJ: 0
UNNAMED_012 DIELECTRIC O EDB_AIR 0 1 0

Add f Delete Lavyer(s) Edit Selected Layer(s)

As Update i i Fi Update
Add Above Selected Layer Calor s pda DiglectricFill | AsIs vl pda

MName Asls Update Translucency 60% Update
Type |I'~"II:—I'."-\L - | Update Thickness Asls mils Update
Delete Selected Layers e |co|:l|:lEI' = | Update Roughness | HI: 0, H: 0 | mils Update

Selectall |METAL > | layers Apply | Edit Material Properties | Units | mils -

Add Below Selected Layer
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Assign S-parameter Capacitor (and Inductor)
Models

£ Slwave Workflow Wizard ==

* Assigning Broadband Models to Capacitor Locations

* For this exercise, we will assume that the Padstacks, Circuit Elements, and Power/Ground Net
&) import Stackup. Classification has been handled properly during import.

ﬂ Import Component File...

. * Click on the Assign S-parameter Capacitor Models button.
* Click Auto Match By Value.

O

Verify Padstacks...

A - 4
— The auto-match function looks at the original capacitance value and the estimated size and attempts
BB == Verfy Grcult Eement Parameters-- to choose a suitable part from Slwave’s vendor library. The vendor library includes over 20,000
8D | = veriy Power/Ground Net Classiction. capacitor and inductor models directly from 12 of the major vendors.
- o * Click OK to commit changes.
1% s Sanitize Layout for Simulation
Assign S-parameter Capacitor Models.. ul - .Ill
Assign SPICE Netlists... Local Partt Name | Type Value Size Est. | Manufacturer | Series Part Name Matched Value | Matched Si
602431-005 Capacitor  470.000000pF 0603 Kemet CO602C COB03C47TKSGAC 470.000000pF 0803
Configure DC IR Drop Analysis. 602433026 Capactor 2200000uF 0603 TDK Cl608 C1602JBIC225K  2200000uF 0803
602433038 Capactor 4700000uF 0603 TDK C1608 C1608JB1A475K  4700000uF 0603
Configure PI Analysis... 602433057 Capactor  47.000000 nF De03 Panasonic Spara ECJIVBI1E4ATIK 47.000000 nF 0603

602433-075 Capacitor  10.000000 uF D603 Kemet CO603C COR03C106KSPAC  10.000000 uF 0603

| Aways show this dislog after project import

602433031 Capacitor 22 000000 uF 0603 Samsung 1608 CL10A226MPAN. . 22 000000 uF 0603
644066-030 Capacitor  100.000000uF 1410 Murata GWM32 GWM32RJ10E10... 100.000000uF 12710
644066-115 Capacitor  47.000000 uF 1206 TOK Cize C3216JB0J476M  47.000000 uF 1206
A324224015 Inductor  1.000000 nH 2816 Coilcraft 0402CS 0402C5-1ND 1.000000 nH Other
AIG054-025 Capactor  10.000000 pF D402 Panasonic Spara ECDGOET100C 10.000000 pF 0402

Amenne nan - - 4n AnAnan  — nann an s A mnann Asnm—TIsd AREEAT 4n nAnnAnn - Aann

L

Auto Match By Yalue.. ko Match By Name. | Import Part bMatzhing File |

Azzign S-parameter Model... Clear Model Azzignment | Ewport Part b atching File |

Import S-parameter kodel | Remowve S-parameter Model |

Ok || Cancel |
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Pl Simulation Ports

Layer Bottom




Pl Simulation Ports

Single active device to simplify simulation results.
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Configure Pl Analysis

£ Slwave Workflow Wizard == . .
* Table Driven Schematic
=,| Import Component File...
B mpon cone * Place a check mark next to net V3P3_S0.
% mportstackup.. — This displays any active devices connected to this net.
D & verty sucup. — Check and uncheck Hide RLC components to see passive devices.
O ks ® Assign a Port to U2A5 and U2ML1.
i — This was chosen only for simplification. It is possible to create ports for any and all components.
\'/’ g erl Ircur iemen arameters...
- — The default reference impedance is 0.1ohm to resolve very small impedances.
u ;é- Verify Power/Ground Net Classification... . . . .
* Click Configure Simulation.
< 4 Sanitize Layout for Simulation
Assign S-parameter Capacitor Models,
Assign SPICE Netlists. [FlaGND_vee Ref. Des. | Part Number Positive Met Reference Met Port
[C]BsT_v1P0_s0 CR3M1 C52251-001 WV3P3_50 VCC_FLASH None
E—— [[BsT_v1P5 55 FBIM1  656554-032 V3P3_S0 V3P3_S0_A None
2 £ [FBST_V3P3_55 JAAZ G46735-001 VaP3_50 GND None
. ) [Clsho Qi C81974-001 WV3P3_50 V3P3_50 None
Configure Pf Analysis- [CIRMII_S0_PFE Qi CB1974-001 V3P2_S0 V3P2_S0 None
Sl s i s e B [[v1pos_so_IvR ULt D30400-001 W3P3_s0 GND None

[Fviro_so iz D30400-001 V3P3_50 GND None

[[Jviro_s3_vR U1L3 D30400-001 V3P3_S0 GND None
[[]viro_s5_TvR UiLd D30400-001 V3P3_S0 GND None

[E]v1rs_so 245 IPDO31-201 V3P3_s0 GND IPort
[[vips_s3 U2B1 GE3474-001 W3P3_50 GND MNane
[[lvips_ss uzm1 G54441-001 V3P3_50 GND Port
[[lvipa_so_IvR U3B2 C76254-001 V3P3_50 GND Mone
V1PE_ 53 TVR L4EB1 GE0255-001 W3P3_s0 GND Nonie
J o GE3512-001 W3P3_s0 GND MNene
Y3P3_S0_A
[[v3r3_53
[[lvsps_ss
[CIV5S_ALW_ON

V5_PWR_JACK 4 . . . P
E.".Hﬂc‘: - o ‘ Configure Simulation | -

[ Load... ] [ Save... ] [ Port Maming Convention... ] Hide RLC components
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Validation Check

9 Stwave Workflow Wizard L] ° Validation ChECk

ia Import Component File...

* The validation check analyzes the entire setup to ensure it is ready for simulation.

%4 importStackup- * Increase the Number of cores to use for this validation step by pressing the up button.
(9 & verity stackup.. * (Click OK to start the validation check.
o/ Verify Padstacks... - -
 Validation Check Results
% Verify Circuit Element Parameters... . . . . . ..
= * The Validation Check can automatically repair certain geometry problems such as disjoint nets and
- . .
) = Verify Power/Ground Net Classification... ove rI a p p | ng Vias. w]
_\I’ahdatlon Check Result J
@) | soniice Loyouttor simulton ®* Press OK to close this window and apply any Auto Fix. e
i ) . Self-Intersecting Polygons:
Assign S-parameter Capacitor Models... Launch Yalidation C  Circular Loops: Auto Fix
- Others:
s U S Check List Select a simulation mode Point-Connections:
Disjoint Nets: Auto Fix
Configure DC IR Drop Analysis.. I Select Al I [ Unselect Al J ISYZ—Parameters - s DI
DC-shorted Errors:
Configure PI Analysis... Self-Intersecﬁng PDly‘ng‘lS Mirimum Area: 2 mm "2 Identical {Overlapping Vias: 0 Auto Fix
{livays show this dskog siter roject impo Disjoint Nets [Flu:.ating Nudes} Eime Tekemers e ey Traces-Inside-Traces Errors: Auto Fix
this minimum area will be ignored during Callisions of Bondwires:
DC-Short Errors validation check. Tlegal Connections of Bondwires:
Identical/Overlapping Vias This thresheold can be changed in the Identical Bondwires: Auto Fix
Simulation - Global Option window. Reversed Bondwires: Auto Fix
Bondwire Collisions Floating Nodes: Auto Fix
llegal Bondwire Connections Netz to be chedked Zero Via Plating:
. X Mets With Less Than 2 Terminals:
Misalignments Some nets might not be induded.
Please refer the Simulation -= Global Option Warnings
Less Than Two Terminals windaw Misalignments (Planes/TracesVias): Auto Fix
- Bondwires Misaligned With Die Pads: Auto Fix
Number of cores to use: 4 - Pins Shared By Multiple Pin Groups: Auto Fix
Ok ] I Cancel
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Configure Pl Analysis, cont.

£ Slwave Workflow Wizard ==

* Simulation

* The check mark next to validation check will continue to display as a warning sign until it detects zero

ia Import Component File...

* Both the PI Configuration and Slwave Workflow Wizard windows will close.

4) import Stackup.. warnings or errors. Warnings will not stop simulation progress, but errors most likely will.
7 PO * (Optional) Run the validation check again to get a green check mark next to the Validate button.
— * At this point, it is possible to run the SYZ sweep to obtain S-parameters. The results obtained here can be
— exported in touchstone or Full Wave SPICE formats and run in a circuit simulation. This exercise, however,
Q) | = verity Circuit Element Parameters. is geared towards optimizing capacitor selection.
)| = verty Power/Ground Net Clssfcaton. ® Click Simulate to extract impedance profile
b 4

s Sanitize Layout for Simulation

Assign S-parameter Capacitor Models...

i | PI Configuration

Assign SPICE Netlists...

[FlaGND_vee & Ref. Des. | Part Number Positive Met Reference Met Port Ref. Imp.
Configure DCIR Drop Analysis- Iif |[F1esT v1P0_S0 CRIMT  C52251-001 V3P3_S0 VCC_FLASH None

[C]BsT_v1P5_S5 FBIM1 656554032 V3P3_S0 V3P3_S0_A Mone
Confiqure Pl Analysis« [C]BST_V3P3_S5 J4n2 G46739-001 V3P3_50 GND None

e [ClenD QL C81574-001 W3P3_s0 V3P3_S0 MNene

[CIRMII_SO_PFE QiLz C81974-001 V3P3_S0 V3aP3_S0 Mone

[Clv1pos_so_IvR UL D30400-001 V3P3_50 GND MNone

[Fviro_so Lz 030400001 W3P3_s0 GND MNone

[[viro_s3_vR L2 D30400-001 WV3P3_s0 GND MNone

[[lvipo_s5_IvR UL D30400-001 V3P3_S0 GND Mone

[E]v1rs_so U245 IPDO21-201 V3aP3_s0 GND Port 0.1chm

[[vips_s3 U2B1 GE374-001 W3P3_50 GND MNene

[[lvips_ss uzm1 594441001 V3P3_S0 GND Port 0.1chm

[[lvips_so_IvR U3B2 C76254-001 V3P3_S0 GND Mone

[[lvirs_s3_1vR U4EB1 GE0256-001 W3P3_s0 GND MNonie

o G63512-001 W3P3_s0 GND Mone

EIv3r3_50_A

5: :E::z: l Load... ‘ I Save... I [ Port Maming Convention... ] Hide RLC components

[EIV5_ALW_OM i

E,::HZTR—JACK 8 u Configure Simulation ‘ |::> u ‘ Validate... |::> ‘ Simulate... ‘

I
D YS
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13

Setup and Launch Simulation

Sweep | Sensitivity | Distributed Analysis (HPC) |

Set Frequency Sweep as follow

* Start Freq 100HZ

* Stop Freq 5GHZ

* Number of point 100

* Distribution By Decade

Interpolating Sweep  relative error 0.005%
Click Launch

Wait for simulation to complete

© 2016 ANSYS, Inc. April 5, 2017

Simulation name: SYZ Swee

[~ Compute exact DC point

1

- Frequency Range Setup
Start Freq Stop Freq |Mum. Points / Step Size | Distribution
11100Hz 5GHz 100 By Decade
A Abave | Al el | Delete Selestion | Preview... |
Save | Load | Set Default | Clear Default |

~ Sweep Selection

(" Discrete Sweep

(@ Interpolating Sweep
Relative error for 5:0.005 %

[¥ Export Touchstone@ file after simula

|_ Set FWS generation parameters

IMin Rise/Fall Time [ s |

[~ Siwave with 30 DDM

Other solver options... |

tion completes

File path: I G:/Training/Oticon_Training_DEC2016/December201 Browse... |

Save Settings | Launch |

Close ;




Extract Impedance Profile

* |n results window

* Double click on SYZ Sweep 1 (R T R
Plot Row Col
* Select tab Z-parameter Plot :
[ W3P3_S0_G944471-001_U2M1_PIFlow V3P3_S0_G94441-001_U2M1_PIFlow
* Check only the plot as shown beside to extract impedance profile at U2A5 [ v3P3_S0_G34441-001_U2M1_PIFiow V3P3_S0_IPD031-201_U2A5_PIFlow
» [V V3IP3_S0_IPD031-201_U2A5_PIFlow V3P3_S0_IPD031-201_U2A5_PIFlow
Z-parameter Plot x
aln|v b[SH
[ Matrix Entries to Plot 7-parametets
1E3
Plot Row Col
[T] v3P3_S0_G34441-001_U2M1_PIFlow V3IP3_S0_G94441-001_UZM1_PIFlow
J V3P3_50_G94441-001_U2M1_PIFlow V3IP3_S0_IPD031-201_U2A5_PIFlow
» [¥] V3P3_S0_IPD031-201_U2A5_PIFlow V3P3_S0_IPD031-201_U2A5_PIFlow
1E2
1E1
@
]
2
c 1E0
1<)
©
=
1E-1
4] | ol
[~ Selectselfterms [ Select transmission terms
Regular expression syntax: Select
Regular expression:l Unselect 182
[~ Export for Post-Processing
Export to ndExplorer 1E-3
1E-4 1E-3 1E-2 1E-1 1E0 1E1 1E2 1E3 1E4
Frequency [MHz]

S-parameter Plot  ; ¥-parameter Plot Z-parameter Plot
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Pl Advisor Workflow Diagram

Pl Advisor

Step 1

Active Device
Locations

Setup

Capzfu?ors.for _Capaator ) Genetic Algorithm
Optimization Candidate Selection .
Settings

Frequency Sweep
Settings

Target Z Profile
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Launching Pl Advisor

Starting Pl Advisor
® Click on the Simulation menu tab.
® Click the PI Advisor button to start Pl Advisor.

* This will put you into the first step of Pl Advisor.

e
(] I(Hz)

Options...

Sentinel-P5I

SIMULATION

T p
u.'jllnll

R
Compute SYZ | HFS53D | Options... Compute Compute
Parameters... | Layout... RELGC 3D Mesh

Q3D Extractor [TPA)

ﬂ e
=@

-

|| I CHE
=/ B
FI PDM Channel
Advisor... Builder...

Check ports where impedance
profile should be enforced during

Impedance magnitude at port U2M1_V3P3_50_V3P3_50_G9%4441-001_U2M1_PIFlowl

optimization

Port Enforce [£]
U2A5_V3IP3.
UZM1_V3P3.

1211] [ohm]
55 6@

B

VRM Parameters

Location: [Ui245_y3P3_S0_V3P3_S0_IPDO3120 ¥

ESL: 1,000e-09

H ESR: 5,000e-03 ohms

WRM ESL/ESR Model Tuning

i}
EsL

i}
ESR

[¥]Flot VRM output impedance in EE

[#] Plot total |Z11] at portin

16 © 2016 ANSYS, Inc. April 5, 2017

-]

Frequency [MHz]

Required [211]
Right-dick in table to add or delete rows

Stat (MHz) | End (MHz) | Target IZ11] {ohms)

[ Load |Z| Profile... ] [ Save |Z| Profile... ]

Release 2016.0




Ports /

Active Devices

VRM Settings

17

Pl Advisor: Step 1

- | PI Advisor Wizard Step

Check ports where impedance
profile should be enforced during
optimization

© 2016 ANSYS, Inc.

Impedance magnitude at port U2ZM1_V3P3_S0_V3P3_50_G94441-001_U2ZM1_PIFlowl

Port Erforce |Z]
U245 _V3IP3..
U2M1_V3P3..

- - —- -
m m m
L T o A

|Z11| [ahm]

E

Ideal Impedance Profile
and Mask Display

/ ’,‘ v

~

WRM Parameters

Location: |UZAS_\-'SPS_SD_U3P3_SD_IPD031—20 A

E5SL:  1.000e-09 H ESR: 5.000e-03 ohms

VRM ESL/ESR. Model Tuning
{ {
ESL ESR
| Plot VRM output impedance in _E

7] Plot total [Z11] at portin [ 1=

Plot Visibility and Coloring

April 5, 2017

1ED
Frequency [MHz]
Required [Z11]
Right-dlick in table to add or delete rows

Start (MHz) End {MHz) Target [Z11] {ohms)

| Load |Z| Profile... | | Save |Z| Profile... |

| Next al |Canc:e| ﬂ|

Impedance Mask
Setup

Release 2016.0
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Pl Advisor: Step 1, cont.

Choose Ports / Active Devices to Optimize Check ports where impedance profile should be enforced during
optimization
* Click the Enforce |Z| check box next to V3P3_S0_IPD031-201_U2A5_PIFlow1. Port Enforce |Z|
—This is indicated by the » graphic next to the port name | ) V3P3_S0_U2A5_V3P3_S0_IPDO31-201_U2AS PIFlow | v

V3P3_50_UZM1_V3P3_50_G94441-001_U2ZM1_PIFlow
® Do not check the box for U2M1. i e - -

~VRM Farameters

VRM Setup Location: |V3P3_SD_U2M1_V3P3_SD_G94441-D v|

* Change the Location of the VRM to U2M1. ESL:[1.000e-09  H ESR:[5.000e-03 | ohms
— ESL and ESR can be modified to match the VRM parameters. VRM ESL/ESR Model
— The graph will update indicating the shift in impedance. | |
ESL ESR

[¥ Plot VRM output impedance in I- vl

[+ Plot total |Z11| at port in B

— Required |Z11]

ImpEda nce Mask setup Right-click in table to add or delete
* Click the Load |Z| Profile button. Start(MHz) End(MHz) | Target|Z11] (o..
* Choose the Z_target.zprof file and click OK. 0.0001 10 0.02
10 1000 1

* Alternatively, it is possible to right-click and add rows.

Add Row |

Next ﬂl Cancel ﬁl [ Load 1z| Profile... || save || Profile... |

* Click the Next button to proceed to Step 2.
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Pl Advisor: Step 2

Choosing Capacitors to Optimize
* Click on the Optimize column header to place a check mark next to all capacitor instances.
* Uncheck the Optimize check box next to Reference Designator C3M9.
— This is a 0603 part that we do not want to optimize. The remainder are 0402 parts.

* Click the Next button to proceed to Step 3.

7 | PI Advisor Wizard Step .

Part Name Value (F)

} COBDACTDGKIPAC 1E-05
EMK105BJ104 1E07
EMK1056104 1E-07
EMK105BJ104 1E07
EMK105BJ104 1E-07
EMK105BJ104 1E-07
EMK1056J104 1E407
EMK105BJ104 1E07
EMK105BJ104 1E07
EMK1056104 1E407
EMK105BJ104 1E407
EMK105BJ104 1E07
EMK105BJ104 1E07
EMK1056J104 1E407
EMK105BJ104 1E407
JWK105F105 1E06
JVMK105F105 1E05
JVMK105F105 1E06
JWMKI05F105 1E06
TMK105B.103 1E-08
TMK105E.103 1E08
TMK10550102 1E-09
TMK1055D102 1E-09
TMK10550102 1E-09
TMK10550102 1E-09
TMK10550102 1E-09
TMK10550102 1E-09
TMK10550102 1E-09

I
]
v
™
*
]
=
]
]
v
™
*
]
=
]
]
v
=
*
]
v
]
]
]
=
*
]
v

27 capaditors selected for optimization I E Previous I I Meact ﬂj I Cancel “ J
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Pl Advisor: Step 3

Capacitors Selected for Optimization \mpedance
13
Part Name Ref. Des. val *
JS EMK105B1104 c12 1E L
A\ EMK10SB1104 ca87 1E 162 | Z | f c d d
A\ EMK105B1104 CiM13 1E 11 (o) andi ates
JS EMK105B81104 CiM14 1E
J}n EMK10581104 C3M13 1E 1E1
. J}n EMK10581104 CiM11 1E —_
Capacitor Instances A\ ewomios Mz E
A\ EMK105B1104 ciM1 1 = 1r0
f 2 i\. EMK10581104 C2M4 1E "‘__“
rom ep [\ EMK105B1104 1M 1E
A EMK105B1104 cim2 1E 1E1
A EMK105B1104 CiM10 1E )
A\ EMK105B1104 c3mM10 1|~ VRM b I' Z
A\ EMK105B1104 C281 E 1E2 ase lne 11
JB JMK105F105 CimMe 1E
JB JMK105F105 Ciu1 1E
1E-3
ﬁ j:iigziig: E;i i 1E4 1E3 1E-2 1E1 1E0 1E1 1E2 163 1E4
Frequency [MHZ]
J}n TMK 10581103 C2513 1E d ! !
+\- TMKI05B1103 C486 £ Vendor Series Patt Name Plat Candidate Valus (F) |EIASze Price | Lmrt(H) | R_mntfohms)  SRF (Hz) -
T\' miigzigigi ng i AVX 0201 02013A0RECA Add (5613 0201 0 TE1D 0.001 0
T\' AVX 0201 02013A100JA Ad | 1EN 0201 0 E1D 0.001 298937609
T\' TMRIDSsh102 came £ AVX 0201 02013A1200A Add | 12E11 0201 0 E1D 0.001 2662086409 . o
T\' TMKI0SED102 s = AVX 0201 02013A150A Ad [15E11 0201 0 1E10 0.001 247894E-05 < F||tered L|st
T\ TMKIDSSD102 cam = AV 0201 02013A1800A Add | 18E11 0201 0 10 0.001 2181488409
J'% TMK1055D102 camz BN AV 0201 02013ATRICA Add|1E12 020 0 1E10 0.001 0
A _TMKI0S5D102__ Ca S AV 0201 U2013ATR2CA Add | 12672 0201 0 1E10 0.001 BASTISESDS -
« i v
Assigned Candidate Models A Candidate(s Price - Update
0 candidates, 0 selected
Vendor BELES Barkian Show | ~ Series Show | » ElASze | Show |+ Fiter | Quantiy Min Max.
= 0201 % 4 [ Value (F) 113 0 0027
. Johanson [ 0306 = 01005 = |3 SRF Rengs () 0 2103756410
Candldates for Kemet =R 402 = 1201 = 5_min Rengs (@B) 106 911 T97224
Mursta = 0508 e 1306 = ESR Rangs (ohms) 489783E05 131185
S I t d I t Panasonic [ 0510 % 0402 7 ESL Range (H) ] 6.88769E-09
electe nstances Samsung 0603 = 0508 = Price 0 0
Sanyo = 0612 o 0602 =
§ 0 S & .| s “ L w2 = Save Fiters..
: : N [ Pevos] (s B [Cmee )

/ \
Assign Selected Candidates Filter Library Components
to Selected Capacitor Instances
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Pl Advisor: Step 3, cont.

Filters
Potentlal ca I‘Idldate Fllter Vendor Show | = Series Show | = ElA Size | Show @ = Fiter | Cluantity Min. Max.
AVX GAZ42 v [ Value (F) 1E-13 0.0027
® Select Only Murata as a Vendor Johanson GAZ243 ¥ 01005 7 SRF Range (Hz) ] 2.10375E+10
. Kemet E GAZ55 v 0201 S_min Range [dB) -106.911 797224
* Select only 0402 for the EIA Size » Murata GAZ42 v 0306 ESR Range fohms) 4.99788E05  19.1185

Panasonic GA343 v b 0402 ESLRange(H) O 6.88769E-09

Samsung GA3EZ ¥ 0508 Price: 0 0

Sanyo GA355 v 0603

Capacitors Selected for Optimization Syfer e GC321 =] ve12 i [Load Filters. .. ] | Save Filters. .
Part Mame Ref. Des. val =

A\ EMK105B1104 C4B7 iE .
A\ EMK105BI104 cmi3 i Select Capacitor Instances
A\ EMK10581104 CiM14 i ) ) . . . o o
A\ EMK10581104 C3M13 E * Select all Capacitor Instances by using Shift+Click or Ctrl+Click. The warning icon indicates
1\ EMK10581104 CIM11 1 . . S
ﬁ EMK 10580104 cmiz - that there are no candidates assigned to the capacitor instances.
M\ EMK10581104 C1M1 E
M\ EMK105B1104 C2M4 i :
B Sciosrion o . Select Candidates
A B0 camz E * Select all filtered candidate instances by using Shift+Click or Ctrl+Click in the row indicator.
M\ EMK10581104 CIM10 E
[\ EMK10581104 C3M10 IE Vendor Series Part Name Plot  |Candidate | Value (F) |EIASize |Pice |Lmnt(H) | R_mnt ohms) | SRF {Hz) -
_f_\, EMK 10581104 C2E1 1E L Murata GRM15 GRM15XR71HE81KABE Add 6.8E-10 0402 0 1E-10 0.001 3.71472E+08
M\ IMK105F 105 CIME 1| Murata LLL15 LLL153CT0ET05ME2] Add [1EQE 0402 O 1E-10 0.001 1498526407
A\, MK1D5F105 ci1 E Murata LLL15 LLL153CT0G4T4METT Add [47E07 0402 O 1E-10 0.001 2181E07
A\ MK105F105 ci2 - Mursts LLL15 LLL153C80G 105ME21 Add [1E06 0402 O 1E-10 0.001 154109E-07
. Mursts LLL15 LLL153C80104MEDT Add [1E07 0402 O 1E-10 0.001 £ 45005E+07
~—'5' IMK105F 105 €365 IE Murata LLL15 LLL153CEB0N224ME14 Add 2207 0402 0 1E-10 0.001 4.34103E+07
[\ TMK10583103 C2B13 1E Murata LLL15 LLL153RE1A104MED Add | 1E07 0402 0 1E-10 0.001 6.45005E+07 -
M\ TMK105B1103 C485 iE . ;
M\ TMK1055D102 C3MB E . .
A\ ™MK1055D102 cau7 : Assign Selected Candidate(s)
M\ TMK1055D102 C3Ms 1E . . .
A\ TMK1055D102 C3Ms IE * Click the Assign Selected Candidates button with both Capacitor Instances and
[\ TMK1055D102 Cam1 iE . . .
A\ TMK105sD102 Mz e Selected Candidates to populated the Assigned Candidate Models.
M\ TMK1055D102 €330 iE
a4 1114 2
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Pl Advisor: Step 3, cont.

Plot Assigned Candidate Models

Click Next to proceed to Step 4.

* Select all of the Assigned Candidate Models by using Shift+Click or Ctrl+Click.
* Click the Plot |Z11] button to display the candidate model profiles. Your display should now appear similar to the graphic below.

Capacitors Selected for Optimization Impedance

Part Name Ref, Des. val *
+f EMK105B]104 c487 1E
o EMK105B1104 Cimi13 1E
+f EMK105B]104 CimMi4 1E|
o EMK105B1104 C3mM13 1E
+f EMK105B]104 CiM11 1E|
o EMK105B1104 ciM12 1E| _
o EMK105B1104 CiM1 1E E
o EMK105B1104 M4 1E| =
o EMK10SBI104 cimg 1E g
o EMK105B1104 ciM2 1E| -
o EMK105B1104 (851550 1E
+f EMK105B]104 C3M10 1E|
o EMK105B1104 C2B1 1E !
o IMKID5F105 CiMe (=
% IMK105F105 cu1 1E
% IMK105F105 cuz 1E
A SCEERE &5 5 lE_fEA) 1E3 1E-2 1E1 1E0 1E1 1E2 1E3 1E4
+f TMK10581103 C2B13 1E Frequency [MHz]
+f TMK10581103 C4B6 1E|
| TIEEDTE caMs = Vendor Senes Part Name Pt | Candidate | Value (F) | EIASze |Fice |Lmnt(H) |Rmntfohms) |SRF(H) =
| TEOSETE ez bl Murata GRM15 GRMIEXRTIHEETKASS v Add_[6SE10 0402 O 1E10 0.001 3.71472E-08
¥ TMK1055D102 EB = Murata LLL15 LLL153CTOET05ME21 % Add 0402 0 1E-10
| TEREEEIE cM5 b Murata LLL15 LLLISICTOGTAMETT % Add Mz 0 1E10
o K camt N Mursts L5 LLL153CBOG105MER] " Add 402 0 1E-10
| TEREEEIE caM2 b Murata LLL15 0J104MED1 % Add Mz 0 1E10
VRIS C1%0 = Murata LLL15 MET4 = Add 0 B0
- - . ; Mursta LLL15 AMEDT = Add Mz 0 1E10 7|3

‘ m v
‘Assigned Candidate Models Assign Selected Candid [Price =
2485 candidates, 2485 selected Filters
Vendor Series Part Name f Vendor | Show | ~ Series Shaw | ~ EIASize | Show | ~ Fiter | Quantity Min. Max.
Murata GRM15 GRM1557U1A2227A01 AVX GA242 ] L Value (F) 1E13 0.0027
Murata s LLL153C70E105MER1 Johanson GA243 = 01005 3 SRF Range () 0 2103756410
Murata s LLLIS3CT0GTHMELT Kemet 3 GA255 = 0201 5_min Range (d8) 106,911 757224
Murata L5 LLL153CB0G 105ME21 b Musta = GAM2 v 0306 ESR Range (ohms) 439788E05  19.1135
Murata LLL1S LLL153C80J104MED1 Panasonic GA343 ] » 0402 v ESL Range (H) 0 6.88769E-09
Murata LLL1S LLL153C801224ME 14 Samsung GA352 ] 0508 Price 0 0
Murata LLL1S LLL153R61A104MEQ1 Sanyo GA355 ] 0603
(& Frevis ] o] [cancel )
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Pl Advisor: Step 4

OR
_ Reuse S-parameters
Name Pl Opt Sim 1 H from Previous Simulation

"] PI Advisor Wizard St == Recompute

S-parameter Source [ Recompute ]
S-parameter Saolver Shwave

Solver Selection:

Total price Slwave or Sentinel-PSI
Total number of capacitors

Total number of capacitor types
Total capacitor area

Price weight
Number of capacitors weight
Genetic Number of capacitor types weight
Algorithm — Capacitor area weight
Inputs

P Members per generation 100
Number of generations 40
Number of schemes to report 10
Mandmum total price (5) h.00
Manimum number of capacitors 100
Manimum number of capacitor types 20
Masimum total capacitor area (mm™2) TR7 418
Impedance Mask Range 100Hz -= 1E+09Hz
Sweep Range B000Hz -= 5E+09Hz, 601 points
S-parameter Sweep Configuration Edit Solver

Settings
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Pl Advisor: Step 4, cont.

Genetic Algorithm Settings

* The default settings for the genetic algorithm attempts to reduce
the number of capacitors as the goal. The sum total of Attribute

Weights should add up to 1.

* Members per generation: Number of trial designs per iteration.

* Number of generations: Total number of iterations.

* Number of schemes to report: Subset of members to report.

SYZ Sweep Settings
* Click the Edit button.
* Set the following Sweep Definition:

— Start Frequency: 100Hz

— Stop Frequency: 5GHz
— Num. Points / Step Size: 100
— Distribution: By Decade
* Set the Sweep Selection to:
— Interpolating Sweep
— Relative error for S: 0.005
* Click Other solver options...

24 © 2016 ANSYS, Inc. April 5, 2017

i | PI Advisor Wizard ¢

MName Pl Opt Sim 1
[ Recompute |

Slwave

S-parameter Source
S-parameter Solver

v| Total price
+| Total number of capacitors

+| Total number of capacitor types
| Total capacitor area

Frice weight 0
MNumber of capacitors weight 1
MNumber of capacitor types weight 0
Capacitor area weight 0

Members per generation
MNumber of generations 40
MNumber of schemes to report

Madmum total price (S)
Maximum number of capacitors 100
Maximum number of capacitor types 20
Maximum total capacitor area (mm™2) 757418

Impedance Mask Range
Sweep Range

100Hz -» 1E+09Hz
5000Hz -> 5E+05Hz, 601 points

P Advisor Solution Fre

[ compute exact DC point

Frequency Range Setup

Start Freg Distribution

100Hz

Stop Freq | Mum. Points / Step Size
5GHz 100

By Decade

Restore Default Sweep

| Min Rise/Fall Time [ = |

[ siwave with 30 DOM

Other solver options...

Sweep Selection

() Discrete Sweep

@) Interpolating Sweep

Relative error for 5:  0.005

S-parameter Sweep Corfiguration 1

Edit |




Pl Advisor: Step 4, cont.

Slwave Options
* SI/PI tab
— Choose Balanced

— The slider bar allows you to choose between three predefined settings.

To see what settings are changed, move the slider bar to different
positions and click on the SI/PI Advanced tab.

* SI/PI Advanced tab

— Note that we are only solving for cavity fields for this balanced PI
simulation and Automatic Mesh Refinement is turned on.

SIPL [ s1/P1 Advanced | DT

| DC Advanced | Multiprocessing | Net Processlngl

7 51 simulation

@) P1 simulation;

Optimum speed

0

Balanced Optimum accuracy

7] Custom (selecting this option allows you to configure advanced solver settings)

S1/PI Advanced | DC

| DC Advanced | Multiprocessing | Met Prucessingl

Coupling
Coplane
Intra-plane
Split-plane
Cavity field

Trace

Plane Yoid Meshing

Do not mesh any voids less than | EIE

Restore Default

Mesh Refinement
(@ Automatic

Frequency | 4GHz

Trace return current distribution
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[ tndude Veltage/Current Source Connections Parasitics in Resonance/SYZ Simulations
[T introduce infinite ground plane | Omm below bottom layer in stack-up
[ Perform ERC during simulation setup {abart when an electrical short or floating geometry is detected)

Exdude non-functional pads from resonant mode, frequency sweep and 5YZ simulations
{non-functional pads are always exduded from DC IR drop simulations)




Pl Advisor: Step 4, cont.

Multiprocessing (High Performance Computing, HPC)
® For a Pl simulation, HPC can distribute the solver across multiple cores.
* Click on the Multiprocessing tab.
® Ensure the following options are set:
— Number of cores to use: Max (increase until it stops incrementing)
— Use HPC Licensing: Enable
— HPC Pack: Selected

— Max: 80% of total RAM | sypr_| s1/p1 Advanced | DC

*® Click OK to close this window.

Multiprocessing

Mumber of cores to use:

HPC Poal
@ HPC Pack

| Use HPC licensing

80 % of total

Simulation server name:  [ocalhost

Port:

"Slwave Options e

| DC Advanced | Multiprocessing |Net Prucessingl

31000
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Pl Advisor: Step 4, cont.

* Genetic Algorithm and SYZ Sweep Settings, cont.
* Click OK to apply the S-parameter sweep settings.
* Click Launch Optimizer to begin the Pl Advisor simulation.

P cote I " = TP1 Advisor Wizard St =)
Sweep

Name Pl Opt Sim 2
S-parameter Source [ Recompute ]
Frequency Range Setup Sparameter Solver Slwave

[ compute exact DC point

Start Freg Stop Freq | Mum. Points / Step Size | Distribution
100Hz 5GHz 100 By Decade

Total price

Total number of capacitors
Total number of capacitor types
Total capacitor area

Delete Selection Price weight

MNumber of capacitors weight

Sweep Selection Number of capacitor types weight
P Restore Default Sweep ) a R e “
Capacitor area weight

() Discrete Sweep

Min Rise/Fall Time [ =
Members per generation 100
@) Interpolating Sweep A0

Mumber of generations
Relative error for 5 0.005 [ Stwave with 3D DDM MNumber of schemes to report 10

Maximum total price ($) 5.00

Maximum rumber of capacitors 100
Maximum rumber of capacitor types 20
Maximum total capacitor area fmm™2) 757418

Impedance Mask Range 100Hz -» 1E+05Hz
Sweep Range 100Hz -= 5E+09Hz, 771 points
S-parameter Sweep Corfiguration Edit

[& Previous ] ILaunch Optimizer ﬂ_j ’ Cancel &€ ]
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SYZ Sweep and Pl Advisor Simulation Status

28

Process Monitor and Information / Errors / Warnings
* The process monitor shows the simulation status and steps taken by the solver.
* Information / Errors / Warnings alerts you to any potential issues that may arise during the solution process.

QEBLEZA = PLsiw - Stwave

Selection Mode: Single Object - I} Ek m ﬁk / S 1 % J )\ @ C éﬂp !\ RN :!-\ 4ﬁ7

&= /| Preserve Net seledtions Select By Select By Select By Plane Extent  Special Layer Stack-up Cireuit Element Solderball  Edit Edit. Die Rotate  Pan  Zoom Zoom Zoom Fit Top-down
s Clicking Rectangle Polygon Selection Mode Select~ | [ Invert Selection Editor Parameters  Properties Materials Padstacks Stack-up In out Al
Clipboard Selection Edit Tools View Tools
Single En... ~ # x Components ~ # x Layers
Search Exp: | m-E« Capacitors
i Inductors
A0_GPIO B
s LR R =
N R Ports R O
AONR [1X Voltage Probes YR1
A1GPIO [ Current Sources wR2 M
AT_MUX. T3 Voltage Sources oo =
A2_GPIO i+ Integrated Circuits goTTOM [
A2_MUX 4R Input/Output
43_GPIO Ko Discrete Devices
A3_MUX 5 Pin Groups
| A4_ADC_GPIO [+ Virtually Mounted Pack
A4_GPIO [+ Terminals
A4 _NUX
|A5_ADC_GPIO
~ [ i v
. TP @Pcompone. %, Selection ...
Selected .. ~ # = Results vax Properties

MOOOAOE =@

< o

5 x

stie - @

v ax

v ax

O rets selected ct
Process Monitor (SYZ Sweep 1) ~ # x Information / Errors / Warnings
Display: |Messages lam )@ i\ | Display output from: |SYZ Sweep 1 | | &
Detecting coupled vias » | @ (1) Simulation Status
etting up caviti ;
rocessing defeatured @ [\ Layer Validation Warnings
rocessing split plane cross sections
rocessing trace cross sections @ U\ S-parameter File Warnings
olving cross sections @ LI\ Nets Ignored
xtracting via parameters
afining mesh | @ (i) NetsIncluded in Simulation
nitializing unknowns = - A Capacitors Ignored
7| @ 4\ Inductors Ignored
@ [\ Resistors Ignored
Setup: [ 100 ] | @ [\ Zero-Valued Resistors
[ T FiCy 1 @ [\ Slwave Solver Wamings

|Messages  Process Monitor (SYZ Sweep 1)
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Pl Advisor Results

* View PI Advisor Decoupling Capacitor Schemes Results M
* From the Results workspace, Right-click Pl Opt Sim 1 > View Schemes... =0 %”""'E‘ﬁ':'”s
* This will open the Pl Advisor optimization results window. Export Loop Inductance Table...

| View Schemes...

View Profile
View Simulation Properties
View Coupled Structures

View Loop Inductance for Port k

Schemes

Mame Quality Metric Price (§)  Mum Caps D El ete SI:I | I_Itl on

Scheme 9 0.966956 a
Scheme 8 0.966326
Scheme 7 0.966193
Scheme 6 0.958589

Scheme 5 0.957551
4 1

Capacitors Selected for Scheme

Capaditor Value (F) Vendor  Series

1711] [ohmi

1E-3
1E-4 1E3 1E-2 1E-1 1EQ0 1E1

Frequency [MHz]

Port: |Y3P3_S0_IPD031-201 U2 v | [ ]Show impedance mask
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Pl Advisor Results

Viewing Results
* The results window displays ten capacitor selections that come the closest to the specified criteria and the corresponding |Z11].
* Each Scheme is able to be applied back to the project or exported as a Bill of Materials (BOM) change.
* Select Scheme 9 from the Schemes window.
® Click the Show impedance mask check box.
* |f multiple Active Devices were specified, the Port field would enable selection of those ports.

Impedance at port "V3P3_S0_IPD031-201_U2AS5_PIFlow” for Scheme 9

G 09503205
Scheme 7 0.966193
Scheme & 0.958589

Scheme 5 0.957551
[ ]

Apply Scheme to Design ] [ Export Scheme BOM...

Capaditors Selected for Scheme 9

Capaditor Value (F) Vendor  Series g
cii (empty) %
ci2 {empty) M
cim1 {empty)
cimz2 {empty)
Populated P (empty)
or Cima {empty)
CiMi0 {empty)
Depopulated === cmit (empt)
. cimiz (empty)
Capacitor cimi3 (empty)
Locations coms - Emy)
C2B1 1E-07

C2B13 8.2E-11
cam4 8.2E-11
C3B5 {empty)
T il & - 1E1 1E0 1E1
Frequency [MHZ]

Port: l\d3P3_50_IPD031—201_U2J V] Show impedance mask I
—
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Pl Advisor Results, cont.

Viewing Results
* Selecting multiple lines accumulates |Z11| for all available schemes.

* C(lick Close to close the Pl Advisor Results window.

W | P1Opt Sim : -3 .:.|

Schemes
Impedance at port "V3P3_S0_IPD031-201_U2AS5_PIFlow"

0.955721
0.953555
0.592982

Apply Scheme to Design Export Scheme BOM. ..

Capadtors Selected for Scheme

Capacitor Value (F) Vendor  Series

1Z11| [ohm]

1E0
Frequency [MHz]

Fit Selection
Port: |¥3P3_S0_IPD031-201 U2 ~| [¥]Show impedance mask
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Pl Advisor Results

Plotting and Exporting Loop Inductance
* From the Results workspace, Right-click Pl Opt Sim 1 > View Loop Inductance for Port > V3P3_S0_OPD031-201_U2A5_PIFlow

* This plot shows the loop inductance to each capacitor as seen from the selected active device. The inverse relationship of this loop
inductance shows that lower values can contribute to higher frequency resonances. This inductance value is the geometry portion of
the loop inductance not inclusive of ESL from a placed capacitor (Lgeometry)-

* A text file of these loop inductances can be exported from the results option Export Loop Inductance Table.

1
Results T fresonance =
= l] PI Advisor Simulations 27-[\/ (Lgeometry +Lcapacitor) C

Export Loop Inductance Table..
View Schemes...

View Profile

View Simulation Properties
View Coupled Structures

View Loop Inductance for Port V3P3_S0_IPDO31-201_U2AS_PIFlow
Delete Solution I

+9.498E+00nH

+8.820E+00nH

+8.1ME+00nH

+7.463E+00nH

+6.785E+00nH

+6.106E+00nH

+5.428E+00nH

+4.749E+00nH

+4,.071E+00nH

+3.392E+00nH

+2.714E+00nH

+2.035E+00nH

+1ed57E+00nH

+6.785E- 01nH

+0.000E+00nH
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