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HFSS vs. HFSS 3D Layout

HFSS (115MmB) HFSS 3D Layout (smB)
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NEW 3D System Assembly — Layout Component + 3D component
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What is Layout Component ?
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Z+2}El 25R1 Layout Component
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HFSS 3D Layout :
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HFSS 3D Layout : Layout Component 2= 7|
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HFSS : Import Layout Component — {1~ Off &
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HFSS : Layout component2| HH+ =4
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3D Component 7|5} 7|
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Snap to Layout Component Geometry
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3D System Assembly in HFSS
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Mesh Fusion - 2= mesh ¢ 7=

Z+ 3D component2} Layout component B £E Z[ A 9]
- 1 2 3 [T initial mesh ME > B E T 79| meshE MEH 75 2581

Assembly of Components
- | [ome- I
Initial Mesh: Phi
% Initial Mesh: Phi Plus P
= %_ Assemble a8
Adaptive Mesh Refinement =

@ ‘ Initial Mesh: Classic
— % ;% — Initial Mesh: TAU

Final mesh

19 ©2025 ANSYS, Inc. Powering Innovation That Drives Human Advancement \nsys



Mesh Fusion : 24R2 vs. 25R1
24R2
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System Assembly Example — 3DIC
* GPU + HBM stack + SMD + Interposer

8 HBM Stack GPU Side View
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3DIC System: 8 stacked memory Ol
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System Assembly vs. Cascaded S-parameter
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System Assembly vs. Cascaded S-parameter (1xHBM )
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Z = : System Assembly vs. Cascaded S-parameter
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2. Q3D in HFSS 3D Layout
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Q3D in HFSS 3D Layout general mode (Beta)
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Q3D in General Mode Setup (Beta)
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HFSS 3D Layout - Q3D Setup =7}
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Q3D net (source/sink) 2’3 in HFSS 3D Layout
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3. Optislang — Metamodel Automation
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Key point of optiSLang Metamodel
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optiSLang : Multi-topology Metamodel
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Metamodel Automation using PyoptiSLang (25R1)
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Monitoring Turns: 1to 2

Total Progress (All Turns)

Current Turn Base Path: CACustom\Optislangitest_2.opd

Task Status

[18:26:45] Validator_Systernc 6713 complete

Progress GUI

_I_
ot

« optiSLang= 0| &%t M
« CHEAQl python ST E £

etamodel Mo R =1

7| =0,

iSSP
r

Chel

©)

=

@ Optimization using Metamodel

Variable & Result Setup

T

= Non-GUI 2 Xt

PyoptiSLang 2 & X}

7|52 coding@L 2 F

ansys.optislang.core Optislang
ansys.optislang.core.tcp server_commands
ansys.optislang.core.tcp.nodes TepProxySolverlodeProxy
ansys.optislang.core.nodes IntegrationNode

@ Set Target

OHT

@ Sensitivity analysis

AMOP_len - 10

oco_len = 300

Val_len - 10

aedt_project_path = r"C:\Custom\Optislang\AEDT\tdr_opt_test.aedt”
save_path = r"C:\Custom\Optislang\tdr_opt_test 2.opf"

- aedt2 node in
aedtl uid = server.create ncde(
type_='AEDT2'
name="AEDT2",
design flow="RECEIVE_SEND",
integration_type-"python_based_integration_plugin”,
parent_uid-parent_node.uid

)

j generate_ aedt2 neda(parent noda, aedt_project_path):
cific node

# Path info
@ gson anut_path -
se_path®: "
base_path_mods : "ABSOLUTE_PATH",
"split_path”: {"head”: ", "tail": str(aedt_project_path)}
}
=

name="Path”,
value={"path”: json_input_path}

PyoptiSLang Code
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PyoptiSLang Guide & Example code

2-10-2. use for loop to connect

connections:

/1-3-1. generate aedi2node

you don’t need to

change any.

Remember, this 1) parent node is

return is node’s uid, AMOP node, It is
not nog A P O tSL

design flow list nsys y p 1 ang

NONE

o PyOptiSLang is a Python wrapper for ﬁ pgthon
RECEIVE_SEND Ansys optiSLang. It supports Pythonic

access to Ansys optiSLang to be able to
communicate with Ansys optiSLang

’7 directly from Python.

design flow option is for selection of ‘
internal connect. We will use receive_send
option genery

node wi
cong

Ansys PyOptiSLang for
AEDT Getting Start
(2025R1)

Kyungmin Nam
Brandon Kim

. \nsys
 PyoptiSLang guide 3 Of| X|| source code Hi £ &
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Metamodel Automatlon Auto Resuming
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Python coding=
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Conclusion : Metamodel Automation
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4. ADRP (Al-Driven Routing Project)
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Dream of Al-Driven Routing

« = pCB / Package / Interposer S A X|=2| Z & :

> A%t B X| HE Z|A8te| Z7tu} x|M o] M

2|3 MEje| 2t : o] | 5t AIS E-E010] HEA| Z[X2}E routingS & + AS AU

Image drawn by Cartoonist

51 ©2025 ANSYS, Inc.
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Considerations for Auto-Routing
tlelv = 8, t2elv = 1 I Ansys

0 230 500 {um)

Optimum vertical path

 TDR
* |nsertion Loss
* Return Loss

52 ©2025 ANSYS, Inc.

Ansys
2025 R1

(1] 1e+03 2e+03 (um)

Optimum horizontal path

e Crosstalk
e Skew

* Simple single line example
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3 Steps : Concept of Al-Driven Routing Project

E Field [Vim]
Max: 11389024

11389.024
2672.301
724.201
182,691
46.074
11.620 |- angle
2931
0739
0.186
0.047

I 0012

Min:  0.012

4
g

dB(E Field) P~ Anmsg'ksl
Max 85,188 / —

880
l 748 7 ;
Y 616 / [
s | /AN
| 352 / )
20 )
88 | [N
. P /
i.we ¥
s &
440

Min: -41.459

Optimum Path

Optimum combination of
trace cross section &
via connection

’),o"
x

Trace cross section Via Connection

Layer location / Ground condition Guard via / dimension
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Pre-condition for Al-Driven Routing

i
AL

1. &KX pceOf| AIEE H=SHE A
Layer |49 =0| THE EAS TESH AEROIA M XK BI0] ZIE

| -
- Siwave2| stk It ¥ import = T+ 4 2H=El format2] excel EE= ¢SV LY import(customization)

2. Signal 1} vDD/GND &2 0|2| L&
- X[ LayerOf| A signal O] &=XH 7} = A8
- VDD/GND Layer= plane2 £ fill &[0

3. Via model X| 4

- Through Via B2+ Blind/Buried Via

olr
ro

- Blind/Buried Via 8| 4% 7%t 57t O|s+E X|H

- Guard via &% X| ™
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Step 1 : Cross-Section Metamodel

Ansys
Signal Trace AR

optiSLang

Metamodel Automaton

- MZF dHE import - =0 Y= HFss 2 E Xtz M
- Mz MZ HiX|E S 1} power/GND . H3I|M 2 SOl CHECe| EHE
planes= 0O|2| X|H SiMZ1 AtsFE
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Trace Topologies for Metamodel

* Single / Differential (2)
- Stripline : Side GND on/off (2) * Solid or Meshed GND (4)
—> Microstrip : Side GND on/off (2) * solid or Meshed GND (2)
- CPW : (1)

Possible Trace Topologies =2 * (2*4 + 2*2 + 1) = 26

56 ©2025 ANSYS, Inc. Powering Innovation That Drives Human Advancement

\nsys



Trace Design Variables

overetch

57 ©2025 ANSYS, Inc.

Mesh }Area

OO0
.0.0.0. 6.6 004

o2
-

mmmmm
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58

Step 2 : Via Metamodel

¥ GND Via Placement Tool

Via Preview

[ size measurements &

) PCB:1.55x 1.42mm Sl o 350.00 8
Signal via Siz
0 Arex: 249 mm* 25000 ym
GND Pad Size: 5000 um.
mmmmmmmmm GND Via Size: =
Number of GND

as:
& oo Y
Signal Configuration
A - ® single O oferential
Signal Solder Size: 25000 pm

b < X Expansion: 200,00 pm
(\ -3 ¥ Expansion: 20000 um
A\ i Templates

on ===

Via ‘8 X522} code AHE

©2025 ANSYS, Inc.

E Field [Vim] Ansys a

Max: 11389 024
11389 024
! 2872.301
724331
182,691
46.074
11.620
2931
0739

0.186
I 0.047
0.012
Min:  0.012

A
rO\Y

Terminal S Parameter Plat 1 ssDusgt Ansys inal TOR Impedance Plot 1

S parameter

optiSLang

Metamodel Automaton

a0 e
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Via Types

Single via

Interposer via with guard via

« 7|E} custom®t typel| vias0| R 2 E Xt=20| F7} 7t

Differential via with gourd via
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Example Via Model : Design Variables

¢
O
O

\"

GND Height t

Sub Thick I

60 degree

@D

O6 O

SSSSS
2022 R2
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Completed Metamodel

0-\\6‘;{‘\0“
* Target performance
- TDR
S21 /511 Q,
e%,o
D

( Cross-Section\

Metamodel

AN

Via

Answer

Answer

e Metamodel 2 Chat GPT X & & Z0f CHSH == L{ O]

* Best Signal Layer
* Best Trace width

* Best Via Dimensions
* Best guard via condition
* Smallest area (optional)
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Final Step : Metamodel Combination by Python

62

/ Cross-Section \

Metamodel

©2025 ANSYS, Inc.

* Simple single line example

/ Via

Metamodel

o

Ho| M52 L= trace +via 2SS HEA =&

9| pcBO| M &= 1= OfLH)

Powering Innovation That Drives Human Advancement
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Conclusion

» Metamodel= O| &St PCB routing A& Z| A 210f| CH2F 7 & A7

o Of2liQr &2 A5t ZE2MATF 1K 2Hd &
- metamodel automation using pyOptislang

- HFSS model generation for trace/cross-section
- HFSS model generation for via

I-

. At A=

S Y ZEME (5 )
- metamodel combination processO| Ciet 1 010| O 2R
- AN STt 17i,' At pcB EEH Z tests

- gds 7| 2t2| HBME silicon interposer 822 AE/2MS
- ot HER Q| via model A2t 71 078 (124 RE 0 F

off L2t
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