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ANSYS Chip-Package-System Solutions

Chip-Level Solutions Chip-Package-System (CPS)

Slwave/AEDT*

e Chip Power/Signal Model o (
(CPM/CSM) — e :L Q3D Extractor }
Chip Thermal Model _ — W, -
(CTM) 1 L [ Designer }
Sentinel-TI Mechanical

*AEDT = ANSYS Electronics Desktop
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ANSYS SIwave

A2

Analyzer
[Hybrid 2.5D full wave
EM field solver]

Layout Generated in
. Cadence A ECAD System
« Mentor Graphics
«Altium
\' Zuken ) [ Drawing Editor i%

(.I?R Drop

« Current Distribution
« Signal Flow Graph

« Thermal Coupling
\Wfl‘h IcePak

~

J

Resonant

(AC Impedance analysis D
« S-Parameter extraction
« Near and Far Field Extraction
« Crosstalk analysis

« Capacitor Optimization
N P Y,

Modes

SPICE Models

(Nexx/m \

« HSPICE
« Cadence

Spectre
« PSPICE

S-parameters

nsertion loss plot for a
differential pair

1 e B4 DM 5 S D1 EIMM s - Wimaeferms m TOT Pranes

-\Maxwe// Spice J

Hybrid solver technology enables simulation of
entire system (PCB and Package)
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Prediction of EMI on a dual-
processor quad-core PCB. Plot

depicts near-field magnetic field at
778 MHz




ANSYS SIwave

Green = Pass
Orange = Warning

Layout Scanning

NEXT coefficient

NEXT Warning | NEXT Violation
Tolerance Tolerance

Length of Max | NEXT of Longest | Length of Longest

SE or Diff| Cross Saction

FEXT coefficient

FEXT Warning | FEXT Violation Max FEXT | Length of Max | FEXT of Longest | Length of Longest

Tolerance Tolerance (ns/m) FEXT Line Section Line Section
: ar of Violation
"top" 0.227
AP_TCK ] 2 SE M5L; STL Yes "bottom” 0.205
AP_TDI ; 2 5 M5L; STL {1 "bottom” 0.214
AP _TDO \ b M5L; STL | "bottom” 0.219

"top” 0.209

AP_TMS ' 0.2 MSL; STL “Bottom” 0.205
AP_TRST E B M5L; STL "bottom” 0.218
CEC : ¥ : MSL; STL “bottom” 0.203

Full PCB Zo and NEXT/FEXT Scanning Capabilities
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ANSYS SIwave

S parameter

FILE Import Home Wiew Tools Advanced Export Simulation Results & Tell me what you want to
ﬂ ﬂ I:| @ & H o ﬁ
Yalidation Options... Computg Compute 5YZ Compute Compute Frequency Compute Compute Compute Induced  Signal Met Im
Check - DCIR... | Parameters... [Resonant Modes... SWeeps... Far Field... Mear Field... Yoltage... Analyzer =
Shwave
Bl D59 ™= siwave_baard.siw - Stwave
'CDI'I"lpI..ItIE S“iZ—pa S—— _ E FILE Import Home Wiew Tools Advanced Export simulation Results 1} Tell me what you want to da...
L B0 =@:n Y 08 W
_ ¢ QR W I I o W » = I i B w <
SWEED | Sensﬂ]ulty I Distributed hnalyms (HPCJ | Validation = Options... Compute Compute SYZ Compute Compute Frequency Compute Compute Compute Induced = Signal Net Impedance Crosstalk Slwizard... TDRwizard... Compute Options... Co e AC Compute SYZ = HFSS3D F1 PDM Channel cepal
Check ™ DCIR.. Parameters.. Resonant Modes... Sweeps. Far Field... Mear Field... Voltage.. Analyzer+  Scan..  Scan. T RLGC... Cu ts. Parameters... = Layout.. Advisor. Builder...
simulati Shwave CPA PSL
ImuUlaton name: Sweep 1 A
o o oIS B | | | | | | [ | [ [ [ ||| [
[¥] Compute exact DC point AR O K15l | 3 M Copactors — 1§ B
[FGND 21| - o Inductors
Frequency Range Setup [F]P28VA [ | @& Resistors S-parameter Plot
[vee §-E Ports 2Rk
3 N e 5 [FABC -7 & Voltage Probes
Start Freq Stop Freq | Mum. Points [ Step Size | Distribution 61T DATA 1 P15 Curent Sources i s oot
1 |oHz OHz 1 Linear [T|BLT_DATA_P2 7 % Voltage Sources 003013 S-parameters
[— ["|BLT_DATA_P3 - B%7 Integrated Circuits Plot Row Col - '
i 1Hz SMHz 50 By Decade [IBLT_DATA_P4 [ Input/Qutput [ CLK125K CLK_125K
3 i [CIBLT_DATA_R1 -5 Discrete Devices [ CLK_125K SC_CTL_u22
BIEL: 10GHz 500 Linear e oAt Y peacbe ‘ D o A
I|BLT_DATA_R3 7% Virtually Mounted Packages [ CLK 125K ST CTL M4 E 1.70760
. _ [IBLT_DATA_R4 [ Terminals ‘ [ CLK125K ST CTL U2
| Addabove || AddBelow | | Delete Selection | [ Preview... ] [CICLK_1K [ CPMs and PLOCs | [ CLK 125K ST_ERROR_U14
| CLK_125K 2% Component Blocks ] CLK 125K ST_ERROR_U22
| CLK_156K [] SsCCTLu22 SCCTL_U22
| sawe |[  Load | | setDefaut || Clear Defaut | = - SRE T RS U2
Isingl... | £ Differ... £ Exten... T%- Powe... @P Components ‘ﬂ, Selection Filter 0 SC:CTL:UZZ ST:CTL:U‘I} % 338495
[ scCTLuz2 STCTL_U22 @
Sweep Selection Selected Nets v # x Results v R X [ sceruz ST_ERROR_U14 E
o [] set Fws generation parameters =-@ Slwave SVZ Simulations [ SCCTL_U2z ST_ERROR_U22 =S
() Discrete Sweep B SV sweep1 [ 5C_RST_N_UZ22 SC_RST_N_U22 = spean
2 T P [l S0 RST N LIP2 ST CTI 114 i
Min Rise/Fall Time [ s
[ select self terms [¥] Select transmission terms
Regular expression syntax: {PORT1}:{PORTZ}
|§| Interpolating Sweep D Regular expression: Unselect £.73947
) — SIwave with 3D DDM
Relative error for 51 50 % SRR
| Other solver options... | Pothome: SPots
841673
0 1000 2000 3000 4000 5000
Frequency [MHz]
S-parameter Plot Y-parameter Plot Z-parameter Plot
0 nets selected ‘W‘
[#] Export Touchstone® file after simulation completes Messages - 2 x Information / Errors / Warnings
FilE Daﬂ'll E:ISiwave Training Materialﬂnputsfemi_board.sl4|:| | oading E:%Siwave Training MaterialiInputs’siwave_board.siw... & @ Q ..ﬁ Display output fram: | 5YZ Sweep 1 . E Q % $'4
pppending to SIwave session log E:hZSiwave Training MaterialyInputs‘siwave_poard.log @ Simulation Status
I\ Layer Validation Warnings
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ANSYS Slwave TDR

@ B

A S | 9 ™ single Objet ~ | [p =

IMPORT HOME EDIT GEOMETRY CIRCUIT ELEMENTS

VIEW VISIBILITY TOOLS

EXPORT

SIMULATION RESULTS

TOR Wizard Step 1: Select Nets to Analyze

Single-Ended | Differential | Extended | Extended Differential

¢ S @ W I & e |

Mets in Design

Differential Nets

T & Terminations

Validation | Options... Compute Compute 5VZ Compute Compute Frequency Compute
Check DCIR... Parameters.. | Resonant Modes... Sweeps... Far Field... Mear Field... | Analyzer~
Shwave
== TOR Wizard Step 2 Select TDR Probe Locations [=3]
[ Snge-Ended | Differentie | Extended | Exended Diferental |
Nets to Analyze TOR Configuration
ngﬂl—% Net | Pin | Expose | Pat Number | Ref. Des. | Type |Ground Net |
DG82 EXTD DQS0C 1 26050DIMMDD... 1 TDRProbs  GND
DQS3_EXTD DQS0_T 13 26050DIMMDD... 1 <TDRFProbe  GND
ngg—% DQSOR_C 4 [ 510500864 RNG Undefined DQs0_C
DGs6 BXD DQSOR_T 3 [ 510500864 RNE Undefined DQSO_T
DQS7_EXTD DQS0C 1 [ 510:500864 RNG Undefined DQS0C
DQS0_T H [ 510500864 RNG Undefined DQS0_T
T DASOR_C B3 DDR4_X8_FBGA.. U1 Temingtion  GND
Includes Extended = DefineProbe
B e

Scan..

Slwave DDR4 DIMM.sivw -

4 = B B|@ o

Compute | Signal Met Impedance Slwizard...JTDRwizard...

Sentinel-PSI

"

o Q
Options... Compute AC Compute SYZ | HF553D
Currents... Parameters... | Layout...

Configure and execute TOR simulation for signal nets

Expose pins in schematic? [N ~] [ Update )

Indude Nets Selected in Layout Change pin type to | +TDR Probe ~| [[update |

Ground Mt [E ~| [ Update |

Next > Cancel

[ <Previous | [

Next> || Cancel

= Slwave DORA DBMM _tdr - Shuave DORA DIMM_ter - Wavedorms st TDT Probes.

e Tl

Waveforms at TDT Probes

Shwave DDRS DIMM_tar 4

o

on Baced Interface & Work._

2250

7500

1750
12500
—— o(naso_r_txzam
TRaN
—— o(anast_v_sezam
TRaN
— o(aas2_T_sszam)
11250

— O(ADQST_T_242 24i¥)
TrRan

| TDR Wizard Step 3: TDR Probe and Termination Configuration =]
TOR Probe Parameters
Net | Pin | Part Number | Ref. Des. | Rise Time | Pulse Width | Pulse Period | 20 | Time Delay |
DQS0_T.DGSDC 1311 260S0DIMMDDR4... J1 5ps 10us 20us 100chms ~ 0.5ns
Rise Time [ Update a0 | ° ‘ [ Update |
a-Time-Domain
ulse Period [ Update | ° °
—— racteristics
MNet | Pin | Part Number | Ref.Des. | Temination Type | Temination Value
DQSOR_T. DQSOR_C C3.83 DDR4_X8_FBGATS-Z80A_X8_.. U1 Resistor 100chms
< . | "
Tupe Resistor +] [ Update_| yalue [ | [ Updat=_ |
[ < Previous ] l Next > ] [ Cancel ]
2] TDR Wizard Step 4: Transient Simulation Options ==
4 Options
ANSYS Electronics Desktop Project Neme Slwave
Generate netiist instead of schematic
4 Transient Simulation Options
Step Size 01ns
Stop Time 25ns
4 Sparameter Options
S-parameter Sweep Corfiguration Edit |
Signal Net Port Reference Impedance 50ohms

|| Force S-parameter Recomputation
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ANSYS Slwave Time domain Simulation

Circuit Simulation using Nexxim
— Schematic entry GUI or Netlist entry (user choice)

Supports
— HSPICE netlists, Spectre netlists, and Spectre RF
netlists

Simulation Engines
— Nexxim (SI focused analyses)
Linear network analysis (SYZ network analysis)

Causality checking and enforcement

Passivity checking and enforcement

TouchStone viewing and matrix reduction

Traditional Transient

QuickEye (Convolution bit pattern based approach)

Including Peak Distortion Analysis (determines
channel worst case bit pattern)

Verifkye (Statistical convolution approach)

Including 8b/10b with disparity algorithm
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NSYS Slwave DC IR Drop Analysis

GND layer

Current Plot

Voltage Plot

Power Plot

PWR Layer

s . eesoen . .

o @

DC HTML Report
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DC Power Tree (Signal Flow Graph)
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/Slwave—DC

[Board Layout

File

Setup File
(optional)

Materials and

Stackup

Voltages and
Currents

Mesh Options

N

Thermal
Convergence

Bi-directional Thermal Coupling with Icepak

/Icepak Thermal

[Board Layout

Import

File Power Loss

Setup File
(optional)

Heat Sources
and Sinks

Boundary

Conditions

.

N
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ANSYS Slwave EMI/EMC

Generate Noise Sources

—(A)— |
3 I S L _
— RAA——y SR AN t Ui 8vCC, 1GND U2 1VEC_1GN
0 100 EIL;II'I o "1_|:|Eil'1_I'IEg IE UE_FIEiI"l_I'IE_ -
— , 2, U1 _pairt_pos 2. U2_pair!_pog—e
RS E- 2 R 'HTL/[EMP
8, AN iffaut-probe
o 100 Slwave Model
VS
Differential PRBS

Use spectrum from SI analysis as
noise source in Slwave
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ANSYS SIwave

EMI/EMC

Plotting Far Fields

100.00

0.10

0.01

mag(V(¥_LPFin)) [V]

5.00

A

~N |

50.00

5.00

MaxE Ratibliated fro
|

m PCB

=
=

PCBi DataﬂirLine IfSourcit—:- S

=
peftrum

25.00

50.00

Frequency [GHz]

0.0300 0.1270 0.2240 0.3210 0.4180 0.5150 0.6120 0.7090 0.5060 0.9030 1.0000

/Ma:-: E [Radiation], dBuV

TN =loix)
Ve Praled ReWED Slwmes Foaks Window' Heip T EE—— =l81x]
D@y =R@xa-||?|ocstoeeed N BsEEaa
J 0l x|
G emi 2~
& emi_2_vp-
- [ Results
@ Eohi Polar Plot
8 ok
B En
B ey
B o=y
< Radiation
(2} Definitions.
Project |
P Aiatihl el ]
P — ——— : |
=
Al a] =] »| o] T
Sl Framec 46, Fea - 0670tz et
1 =i
Co/My_datars B_EM).China/emi_2_vp. 208 o] ]

ANSYS SIMULATION ADVANTAGES:
 Fast and Accurate

« EMC Normative testing in few minutes
« No physical prototype and expensive anechoic chamber

needed

Copyright (C) IDAJ Co., LTD. All Rights Reserved.

SIwave




Z 1D.\)

ANSYS Slwave EMI/EMC

Near Field

ANSYS SIMULATION ADVANTAGES:

« Fast and Accurate

- Recognize critical areas on the PCB

« No physical prototype and expensive anechoic chamber needed

Copyright (C) IDAJ Co., LTD. All Rights Reserved.




ANSYS SIwave

Full-wave extraction of entire PDN including:

— Board geometry
— Passive components

oém ol

|
[N
)

Power Delivery Network Impedance

Freq [MHz]

] . Bare PCB
100 \\H nfw/ Wil
N
e e e
m: With Capacitors
0.0 o0t 0M0 100 1000 10000 100000 10000.00
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ANSYS SIwave

PI Advisor

 PI Advisor is an in-built tool that automatically optimizes De-

» Quick calculation for determining o
« Optimization based on given impec

coupling Capacitor Strategy for pac

<kages and boards
otimal capacitor values

PI Advisor

Solver

ance mask

Impedance magnitude at port V3P3_50_G9%4441-001_U2M1_FIFlow

Replace Capacitors

with Ports

!

SYZ Sweep

!

Genetic Algorithm
Using Capacitor
Candidates

|
|
|

No

Criteria Met?

Yes
I

Capacitor configuration
for optimized strategy

1E1
1ED
—=1E-1
E o
'g / ’I’
= : |
N fX ;
T1E-2 j”\ !
X . !‘t
1€3 Impedance curve for
existing capacitor strategy
1E-4
1E-4 1E-3 1E-2 1E-1 1ED 1E1 1E2
Frequency [MHz]
EEEEEEEEEEEEEEEEEEEEEEEEE
P F— — BT
el I
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ANSYS SlwaveFhIhge

» EMI Scanner —{RIEfIEENRIT , SHAIBESEEMIERRYERMNEIITS ;
» Electromigration analysisEBix#z7 4 —FRERILEEEITIUNSXEEMTTFXE, ;
» U 7 Slwave PRIHFSSIX g, , eIt foTUKEREsFIINERITE |, LAKSEIRIFRYSIE |

=
° JK%. ':'_

- BhE

a0
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"ERC" EMI Rules Checker

EMI Scanner —

Included With Slwave license &
Available within SIlwave or 3D Layout Design

ANSYS EMI Scannmer *

 WATREEMEMI/EMCRABIERARBIENITHE o~ - = »

RIS R

Rules - Rules

Load / Save Import Operations

Simulation Mame: EMI Scan Sim 1

Rules

Rules File =~ All Rules All Rules

¥ | Critical Net Crossing Split Reference Plane

Rules File

Export Run

>

. — % R tﬁ ? \* L _— I n n I E= =[] General Settings Critical nets must not cross a split in the adjacent reference plane.
I I ~ —— l — : jotes:
\ n x / l \ I)*’—I—\ / B : \ / \ L* z< Current Settings 1. Any crossing of an adjacent plane by a critical net will cause a violation.
- - =R Signal Reference 2. A crossing is allowed if two stitching capacitors {one on either side of the
M4 Met Crossing Split crossing point) are within a specified distance of the crossing.
[“INet Changing Reference
[ et Mear Edge of Reference |
=[] Wiring/Crosstalk Rule State (®)0On O of !

[ Critical Net Mear /0 Net Max All ble Di: from M!l G . ing to |T-’_62 | oo
[ Exposed Critical Trace Length Stitching Caps

EL Default EM Rules Profile - [A Critical Net Isolation Max Allowable Retum Current Diversion [10.16 | mm
-.[#] Critical Differential Net Isolation =T

=) Default 5| Rules Profile [ Critical Differential Net Matching Sort by Column | Net Name v

= ] ----Wide. Power/Ground Traces Log File State ()0On @O

=} Default EM+5l Rules Profile {7 Decoupling
.[] Decoupling Capacitor Density Weighting Factor |1.D |

=y Default Rules Profile (0-100MHz) pon P et Do Orly Identity Gaps Between Plancs on Same Layer G0 (O
ower/Ground Pin-Via Distance

= i [ADecoupling Cap Distance to Via = . o e mm

=1 Default Rules Profile (100MHz-500MHz) ' F Dual Plane F Within [0.0508 |

Power/Ground Trace Decoupling T - = B
= H [P Via Densi ween g nts for 127 mm
=y Default Rules Profile (S00MHz-1000MHz) pl' o Vi Densty Combinalion as Single Gap | |
=R JFlacemen Suppress Violation for Traces Connected to Via in
= i ~[Z]1/O Filter Distance Gap e CiNo
‘L Default Rules Profile [1 GHI—] ... Distance from Oscillator to Clock Driver Max Distance from Reference Plane for Via in Gap |1_2? | o

 MNSZERTLAS H/ S AR B EBRRIxmIS 4

<value
<value
<value

All Single-Ended Critical Nets Only

1/0 Nets Only

Exclude Power Nets |
Exclude Ground Mets

</param>
<param label="Recognize Dual Plane Reference Within" name="ALLOW DIST VARIATION" type="floal

<description>Instructs EMI Scannner to consider both planes as a reference when checking |

<value type="default">0.0508</value> ‘ﬁ‘q S A2 ‘q = E ﬂ:-
B IR ITISFER E 7<%

<param label="Net Choice" name="NET LISTING" type="single select_ list" view="advanced">
<description>Specifies the type of Nets to include in this rule analysis.</description>

altvalue="ALL">All Nets</value>
altvalue="CRITICAL" type="default">All Critical Nets Only</values>
altvalue="SINGLE CRITICAL">All Single-Ended Critical Nets Only</value>

‘
<value altvalus="IO">I/O Nets Only</value> EggﬁtE
</param>
</rule>
</ruletype>

7 EEHRED TITEMISMTE
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Net Crossing Split

£ . A
» Signal Reference =
el Phase=0deg|
- Net Crossing Split IE%ZEEEEE%
: o (T e L T L R T
- Net Changing Reference . AT T TRV VER

- Net Near Edge of Reference = E :

« Wiring/ Crosstalk
Critical Net Near I/O Net
Exposed Critical Trace Length

Critical Net Isolation Net Near Edge of Reference Net Changing Reference
Critical Differential Net Matching | — S

 Placement | Y. e
- 1/0 Filter Distance § e T !
- Distance from Oscillator to Clock Driver 0 |

Power Reference

yund Reference
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RS e R MR

Decoupling Capacitor Distance to Via Wide Power/Ground Trace Check

IH! |

« Wiring

- Wide Power/Ground Traces
« Decoupling
Decoupling Capacitor Density
Power Pin to Capacitor Distance
IC Power/Ground Pin to Via Distance
Decoupling Cap Distance to Via
Power/Ground Trace Decoupling
Power Via Density

IC Power Pin to Via Distance
- JI e
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Net to Net Coupling

* Net Integrity
- Net to Net Coupling
Net Stubs
Net Crossing Split
Critical Net routing between Reference Planes
Diff Pair Running Skew

* Via Integrity
- Via to Net Coupling
- Via Stub Length

Via Stub Length
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Included With Slwave license &
Available within SIwave or 3D Layout Design

- BTSRRI
- BYIRPISFEPREZ B MEFRNENNE

Violation List

B | EMI Scan Violations (EMI Scan Sim 1) X | < I

= [Isignal Reference A
= [[]critical Net Crossing Split Reference Plane
1) Cap Search Box = [(8.10265, 7.1628 ) ( 23.3427, 22.4028 )], Gap Point = ( 15.7227, 14.7828 ), Net = M_MA_10_, Reference Layer =PWR, Signal Layer =TOP °
6 Ll N hang Refererce e -ParA Cross-Probi ng
[[J1) 1st Segment = [( 16.1036, 14.7828 ) ( 15.3416, 14.7828 )], 1st Segment Layer = TOP, 2nd Segment = [( 15.3416, 12.065 ) ( 15.3416, 14.7828 )], 2nd Segment Layer = BOTTOM, Net =M_MA_10_, Reference Layer 1 = PWR, Reference Layer 2 = GND, Via
= [critical Net Changing Reference Plane - Part B ° °
[]1) CapVia Distances = 9.28573 11.2583 11,7827 19.2419 20.5 21.1923 25.2468, Caps Found = C181 C4M2 C4M3 C1A25 C1A24 C3M4 C3L23, Net = M_MA_10_, Reference Plane 1 = V1P5_S3, Reference Plane 2 = GND, Signal Layer 1 = TOP, Signal Layer 2 =| b etwe e n VI o I a t I o n
[Ccritical Net Changing Reference Plane - Part C
[Ccritical Net Near Edge of Reference Plane

g and layout

= [[JLength of Exposed Critical Traces °
[J1) Chain Length Layer Segment(s) = 32.6983, Layer = TOP, NetName =M_MA_10_, Layers = TOP, Segment = [( 16.1036, 14.7828 ) ( 15.3416, 14.7828 )], Type of Violation = Chain Seg(s) I o c a t I O n
[[]2) Chain Length Layer Segment(s) = 22,9499, Layer = BOTTOM, Net Name = M_MA_10_, Layers = BOTTOM, Segment = [( 12,065, 48.9712) ( 12.065, 49.3014 )], Type of Violation = Chain Seg(s)
[]3) Chain Length Layer Segment(s) = 26.6996, Layer = BOTTOM, Net Name =M_MA_10_, Layers = BOTTOM, Segment = 12.065) ( 15.3416, 14.7828 )], Type of Violation = Chain Seg(s)

[[]4) Net Name =M_MA_10_, Layers = TOP/BOTTOM, Total Length = 85.1924, Type of Violation = Total Seg(s)
= [critical Net Isolation (Single-Ended Nets) Fvy
= M_BS_0_, Segment = [( 32.7218, 31.75) ( 34.1114, 31.75)], Layer = TOP
Bt = M_BS_0_, Segment = [( 30.5321, 29,5603 ) ( 31.8582, 30.8864 )], Layer = TOP

[]1) Critical Net = M_MA_10_, Segment = [( 34.4419, 32.1564) ( 31.6484, 32.1564 )], Layer = TOP, Distance = 0,403

[J2) Critical Net =M_MA_10_, Segment = [( 31.6484, 32.1564) ( 30,1371, 30.6451)], Layer = TOP, Distance = 1.04638,

[[]3) Critical Net =M_MA_10_, Segment = [( 29,5415, 30.4051) ( 29,5415, 22.3977)], Layer = TOP, Distance = 0.4953, Infrig Net = M_MA_0_, Segment = [( 29.0462, 22.6032) ( 29.0462, 27.799 )], Layer = TOP
W 4) Critical Net =M_MA_10_, Segment = [( 29.5415, 22.3977) ( 22.1805, 15.0368 )], Layer = TOP, Distance = 0.930704, Infringing Net =M_BS_0_, Segment = [( 22.591, 14.0462) ( 30.5321, 21.9873 )], Layer = TOP
[[]5) Critical Net = M_MA_10_, Segment = [( 22.1805, 15.0368 ) ( 16.3576, 15.0368 )], Layer = TOP, Distance = 1.0033, Infringing Net = M_BS_1_, Segment = [( 12.6111, 14,0335 ) ( 18.5547, 14.0335 )], Layer = TOP
[J6) Critical Net =M_MA_10_, Segment = [( 13,4874, 28.2448 ) ( 13.4874, 29.7434)], Layer = BOTTOM, Distance = 0,332739, Infringing Net =M_ODT_0_, Segment = [( 13.8201, 27.3787) ( 13.8201, 29.6687 )], Layer = BOTTOM S —
[J7) Critical Net =M_MA_10_, Segment = [( 13.6906, 29.9466 )  13.6906, 32.4866 )], Layer = BOTTOM, Distance = 0,254, Infringing Net =M_CS_N_0_, Segment = [( 13.4366, 31.75) ( 13,4366, 30.3784)], Layer = BOTTOM

[[18) Critical Net =M_MA_10_, Segment = [( 14.2748, 34.8234) ( 14,2748, 38.0619 )], Layer = BOTTOM, Distance = 0.634998, Infringing Net = M_MA_15_, Segment = [( 13.5398, 36.0916 ) ( 13.6398, 37.4497)], Layer = BOTTOM
[[J9) Critical Net = M_MA_10_, Segment = [( 13.7985, 38.9064 ) ( 13.7985, 40.4238 )], Layer = BOTTOM, Distance = 0.300991, Infringing Net = M_CS_N_0_, Segment = [( 13.4976, 40.2234) ( 13.4976, 38.9484 )], Layer = BOTTOM
[]10) Critical Net =M_MA_10_, Segment = [( 13.8684, 42.2656 ) ( 13.8684, 45.3136 )], Layer = BOTTOM, Distance = 0.685793, Infringing Net =M_MA_15_, Segment = [( 13,1826, 42.291) ( 13.1826, 43.9039 )], Layer = BOTTOM
[J11) Critical Net =M_MA_10_, Segment = [( 14.6812, 23.7744) ( 16.1963, 22.2593 )], Layer =BOTTOM, Distance = 0.466083, Infringing Net = M_ODT_0_, Segment = [( 16,6624, 11.3792) ( 16.6624, 22.733)], Layer = BOTTOM
[]12) Critical Net =M_MA_10_, Segment = [( 16.1963, 22.2593 ) ( 16.1963, 20.6934 )], Layer = BOTTOM, Distance = 0.466089, Infringing Net = M_ODT_0_, Segment = [( 16,6624, 11.3792) ( 16.6624, 22.733)], Layer = BOTTOM

Layout View

[[]13) Critical Net = M_MA_10_, Segment = [( 16.1963, 15.875) ( 16.1963, 14.4526 )], Layer = BOTTOM, Distance = 0.466089, Infringing Net = M_ODT_0_, Segment = [( 16.6624, 11.3792) ( 16.6624, 22.733)], Layer = BOTTOM v
< >
'
[ Wiring/Crosstalk ] - [ Critical Net Isolation (Single-Ended Nets) ]
Al critical nets must have a ground-guard trace on either side of the aitical net. Units: mm o
Notes:

1. Vacant track isolation may be used in place of ground-guard traces.
Expand Al | | Collapse Al

Select nets dted in checked violations Close
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Compute Electromigration Induced Failures X

Simulation name: | EMF Sim 1 w |

E
Black’s Equation: MTTF = Aj ‘“e(ﬁ)

Black's Equation Parameters
Material Mame |E)cperimemal Constant (A) | Activation Energy (Ea) |
copper 1 1ev

Warn if MTTF less than: | 90000hour
Error if MTTF less than: | 45000hour

Piecewise constant values for n

Current Density Start | Current Density End I Value of n |

0A_per_cm2 1000A_per_cm2 1 Add Row

10004 _per_cm2 10000A _per_cm2 1.5 _
10000A_per_em2 | 124994 per cm2 |2 EEEE I

Use current density from DC IR simulation: |DC IR Sim 1 e |

(®) Apply uniform temperature of: E

Use temperature distribution from Icepak simulation: -

e

Copyright (C) IDAJ Co., LTD. All Rights Reserved.

Included With Slwave license

IBlack SNSRI B (MTTF) |
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Hour s
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Hour s

Hour s

+6.231E+09 Hours

+5.082E+10 Hour s

+4.146E+11 Hours
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+2.758E+13 Hours

+2.250E+14 Hours

+1.835E+15 Hours

+1.497E+16 Hours

+1.221E+17 Hours

+9.958E+17 Hours

+8.122E+18 Hours

+6.625E+19 Hours

+5.404E+20 Hours

+4.407E+21 Hours

+3.595E+22 Hours
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HFSS Regions in SIwave

» Released in R19.1

« 2019 R1iE5&
- BT XERF T
> Xl EREASK AR

- 'U?E_L nIVEFEEEIE RS
- BRI X, Net fragments eliminated for HFSS
« Reduced mesh / solve time for region

_\
—\
&
3
B
111
it

e

Net fragments in regio>

’r
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Stackup Wizard Enhancements - % w-element Analysis

« Draw polyline which crosses traces in layout to populate W-element export dialog
« Export W-element as well as 2D Extractor project

Select

Copyright (C) IDAJ Co., LTD. All Rights Reserved.

“victim”

trace

" Export W-Element..,

Cross-section visualizer

W-Element settings
Cross Section Width Pitch Orientation A
1 | Trapezoid 0.2032mm |- Victim
B Trapezoid 0.2032mm  0.43440... Right
B Trapezoid 0.2032mm | 0.43440... |Right
g Trapezoid 0.2032mm  0.43440... Right
=] Trapezoid 0.2032mm | 0.43440... |Right
3 Trapezoid 0.2032mm  0.43440... Right
7] Trapezoid 0.2032mm | 0.43440... |Right
e Trapezoid 0.2032mm  0.43440... Right W

Add I:I aggressor(s) on [the Left

Save Load Delete element

(O single frequency W-element Model | 1GHz

Set freouency rang

(®) Tabular W-element mod

ﬂ ANSYS Electronics Desktop 2

W7 File Edit View Project
I I d Cut  ¥) Undo
53 Copy (¥ Redo
Save
[ Paste >( Delete

Desktop View Draw

Project Manager
- Project1*

-8 From SIwave (Open)*

é 30 Components

.. [ Boundaries
[-#44 Conductors

[]..[I:I:I Reduce Matrix
- Analysis

- [§] Optimetrics

.7 Results

..... ﬁ Field Overlays
-2 Definitions

20 R1 - Project? - From Slwave - 3D Modeler - [Project] - From Slwave - Modeler]

Draw Modeler 2D Extractor Tools Window Help

Select: Objet - & [@ + Pan @, Fit Al B @ |\ o8 BMoe |fgalengline | [ Unitg
) select by Name @ 4o uRotate ~ G Fit selected (D) L L | = | gFRotate | {fF Around Axis | [ Subt
Zoom . )
® + [ orient ~ o LD A | gl Mirror | Gl Thru Mirror | (@ Inter
Model Simulation Results Automation
a = -4 Conductord_Metal -

E|I:I Conductord
0N C reatePolyline
- [E CoverLines
o-4%¥ Conductord_Metal
E|I:I Conductord
. CreatePolyline
[ Coverlines
g Conductorf_Metal
E|I:I Conductors
‘\ CreatePolyline
[ Cowverlines
o4 Conductor?_Metal
£ Conductor?
‘\ CreatePolyline

=)

Redraw cross section Export to 2D Extractor

IL /R FEXTNEXT. .. Export

E Close i




Stackup Wizard Enhancements

« Export preconfigured schematics to AEDT for detailed IL/RL and FEXT/NEXT sims

B IL/RL and Time Domain Crosstalk Plot... *
ILRL  FEXT/MEXT
FEXT/NEXT ANSYS
40.00 B Curve Info
= V{next, mnext_ref)
1 Transient Plot
20.00 —
——  V(fext, fext_ref)
1 Transient Plot
0.00
-20.00
=)
E i
& -40.00
= J
g J
-60.00 ] Export options... bl |
-80.00 (®) Export w-element schematic to Circuit...
g =
-100.00
oK | | Cancel
-120.00 T T T T T T T T T T T T T T T T T T T
0.00 0.20 0.40 0.60 0.80 1.00 120 1.40
Time [ns]
Tline Iengih:EI Rise h'me:| 100ps |Sto|:| time:| 1.3ns | \u'oliage:l v | Input Impedarlce: ] Export options... | |Recompute | | Close

Project Manager 4 x
=[] w_element
|_:_|-|i w_element_schematic
.[mit] Data
Exctations
E Ports
-8 Analysis
!-Il Design Verification
..... ‘Eh SoD Config
.| Optimetrics
=-FF Results
Elﬂ Transient Yoltage Plot 1
£ VFEXT)
L VNEXT)
[+ Definitions

Properties o =
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Via Backdrill Configuration Ul

 Backdrill information imported from ODB++ and 3D Layout
« Support for setback distances

Oz HE o I 109-DB397-00A-backdrill-6L_20190807-1830_cutout? - Slwave

FILE Import Home Wiew Tools Advanced Export Simulation Results @ Tell me what you want to do...
a"f.,.ﬂﬂpi\ssigr1 IEIS/Source to Pins... @ HF55 [3D Layout]Ports... ]‘J}Via... v y Clean Up Overlapping Traces... M Detect Close Edges... é%»? Die Stackup %W-elementﬁnalysis
:Sa Capacitor Dimensions... » W Heatsinks ﬂTrace Cross Section... EConnect Selected Traces ﬂSetDrawing Extents... QMuItiphase VRMs MBackdrill Settings...
@Components |urbTracEf'Bondwire... i W&Touchstone Port Names... ﬂ j—t Mirror Design E,Export Connection Report

Other Edit Tools

B Backdrill Settings X
Nets  Padstacks ¥ Y Fin Layer Span Top Backdil Bottom Backdril s
[“lboal_o_ 4 Net: DQAT_0_
[AGHD 4 Padstack: SMDMO0_3500C
90125 43875 U4 TOP - TOP
4 Padstack: SMDMO_5000C
66 398 AU3Z  TOP-TOP
4 Padstack: V0_40C0_20
905 44 75 TOP - BOTTOM To: L3_INNER, D: 0.4, 5:0
4 Padstack: V0_40C0_20_1
66.5 94 TOP - BOTTOM To: L3_INNER, D: 0.4, 5:0 Mt I,”....
4 Net: GND Il
a Pmmk: S"u_sm_m I III|II|IIIIIII|||I|I||I|I
838 350074 1 TOP - TOP
849926 353 2 TOP - TOP
849926 363 2 TOP - TOP
4 Padstack: SM0_55X0_60_1
695074 355 2 BOTTOM - BOTTOM
634 354074 2 BOTTOM - BOTTOM
4 Padstack: SM0_55X0_60_BGA
86.5 353.0074 2 TOP - TOP
884926 1395 2 TOP - TOP
904926 395 2 TOP - TOP
847 350074 1 TOP - TOP hd
< >
Backdrill Top Backdrill Bottom LT T
From Top To Layer: | <Auto> ke From Bottom To Layer: | <Auto> w Select Al Unselect Al
PTrRER I:' b Diameter: I:l (] Expand All Collapse al
L] .
Unselect Al | | Update Via List Setback: |:| mm Setback: I:l mm Assign Backdrl Close V| as Stu b d rl I Ied 0] ut
4 y
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Connector
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1
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Model
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