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Encrypted Verilog-A models

Improved Handling and Logging of Transient Solver Settings
Philosophy of option decision algorithm

New Source Components in EMC Tools Library

Thermal Design Creation, Icepak or Mechanical Thermal,
from Existing HFSS/Maxwell/Q3D Design

Temperature dependent materials for CG solver in Q3D
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Temperature dependent materials for capacitance extraction
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Toolkit

3D Model Editor

Set Object Temperature...
Set Background Material
Design Settings...

&r(T)

Create 2D Design...

Design Properties... Charge den:slty

Design Datasets...

M ame | Type | Walue Initz i Thermal Modifier |
- Felative Permittivity Simple  8.07118 Ipwl[$ds1 Temp]
Relative Permeability Sirmple 1 Mahe
[ Bulk, Conductivity Simple 0 giemensm  |Mone
[ Diglectrz Loss Tangent  Simple |0.744701 MHone

Capacitive touchscreen panel
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Encrypted Verilog-A models

» Support encrypting Verilog-A files in Password Manager (.va file extension)

e Users can create Verilog-A models and distribute them to customers while protecting

their IP

Desktop View Simulation Automation Ansys Minerva
Project Manager g x
& [ Project22
Password Protected Resources -
New. |

Items enciypted with the same password:

res

Ubranies

3

Desktop

2
4

g

work

B open X
Look in: I encryption _v_I & & cf B
* Name - Date modified Type

J nexxim_compiled_ahdl 1/18/2022 10:20 PM  File folder
Projectb.aedtresults 11/30/2020 3:11 PM  File folder
(2 Project17.aedtresults 1/18/202210:33PM  File folder
results 12/10/2021 10:18....  File folder

o~ [;(odder.va 11/24/202011:36...  VAFile

[ adder_old.va 11/3/20206:27PM VA File

<

File name: fadder.va =] Open I
=] G |

Files of type: lVefiog Fies (".va)
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Improved Handling and Logging of Transient Solver Settings

Accuracy
control

Nonlinearity
control

Numerical
Solver control

Selution Options

Mame:  |Mexxim Options]

QOscillator Options ] Eye Options ] AMI Options ] TSMC-TMI Cptions ]
DC Options

General Options ] HB Options ]

Convergence Criteria

Absolute emor tolerance for curment (abstol)
Absolute emor tolerance for voltage (vrital)
Relative emor talerance for cumrent {rekal)
Local truncation emor factar drtal)

Emor reference irelref)

Sl F i

Alpha

Beta

Maximum Newton-Raphson tterations
Update Jacobian perod

Integration method

[ Use Convolution for S Elements

I Skip regular transient result generation
Eye Options

MNumber of Ul bins for sdf eye contour

MNumber of amplitude bins for sdf eye contour

™ Calculate Statistical Eye

Transient Options

1e-03
be-05
0.001

trapezoidal -

500
500

Pt

0k, | Cancel

Transient Analysis X
Sweep Vanizbles
Name: ~[Nexim Transient] [ Disable
Acalysis Cortrol Name I Sweep/Valhue ]
Step [10 Ins ~] =l
s s <] : -
Accuracy Presets: relaxed, moderate,
Accuracy i'dc-f'euh _'J strict
Outputt Quantties
e || s | I |

™ Enable Transient Noiss

Intended option settings may not be applied.
e Can override optimal settings
* Get locked out of improvements

PSPICE preset is set automatically behind-the-scenes.
* Need to control for convergence

The logic of implementation is not always clear.

v

CONSULTANTS



Philosophy of option decision algorithm

Reserve functionalities of the existing presets.

Ul setting takes precedence if it is “better”.

— Accuracy/Speed/Convergence
— Preset function

Otherwise errpreset overrides Ul/default setting.

If any difference between Ul and solver:

— A short message in message manager.
— Details in log file.

ACCURACY HIGH

LOW

strict

&
-r

LOW

Relaxed

Moderate

Strict

PSPICE

PS PICE
(1))
mode rate
rela xed
CHANCE OF CONVERGENCE HIGH

Speed up by loosening tolerances

Between relaxed and strict

Increase accuracy by tightening
tolerances

Convergence
w/ accuracy.
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New Source Components in EMC Tools Library

8 i ey e  AEC/JEDEC Human Body Model
- e * 15010605 — ESD Road Vehicles
ﬂj Coaxial Cable

ﬂj Controlled Sources ° EFT ISO7637-2

. -f@V Diodes .

. [0 Distributed — Fix for burst

: El’a EMC Tools — Add repeat

ElE Electrical Fast Transient
: ElﬂJ EFT_Source
-y EFT_IEC: EFT/Burst IEC 5100044
-2y EFT_ISO7637: EFT 150 7637-2 (12V)
EI’E ectro-otatic Lischange
. -V ESD_Delay
=V ESD_Diode
ElﬂJ ESD Source
{5 ESD_HBM: Human Body Model (HEM) AECG101-001/AECG100-002 )

L L5y ESD_15010605: Automative Electronic Modules and Vehicles 15010604
|:| Lightning & Surge Sources
. @[3 Line Impedance Stabilization Networks

'."D VRM Models
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COM-based Optimization in AEDT

Project Manager 3 ox
5 Glvita_example_barreleye®

* UDO flow to enable COM optimization

o B Part:

8 Report: vita_axample_barreleye - Circuit! - News Raport - New Tracels]

Context

e Metrics such as ERL and ILD can be used as =
optimization target | _—

X Do [Index

Trae | Famies | Famibes Display

o [Incex - [

: o fAange
vl e Fandlon..

Funcian:

Ol Editing User Defined Solution: COM1

Solution Name:  [comi z::?*ln
Description: Channel Operating Margin ;:3 Irl;f vl
Select Probes: ;\IJI
Input Type Description | Assignment ‘ Edit | :r:.-l
S Parameters complex Select solution and context (Dynamically Computed) il
Update Repart « "
Properties 7 Redl Line = dB10normaize v
Cutpat Variabies Oabars, New Hepoet | Clase
Data Table 1 launch Ansys
ERL ERL ERL ERL ERL
$trace_out_width [um] comMit com com com comMit
$d_via_antipad="0.6mm' $d_via_antipad="0.675mm’ $d_via_antipad="0.825mm’ $d_via_antipad="0.975mm’ $d_v...
1 65.625000 13.617900
Specify Properties: 2 96.875000
____UED | : lalue | ik [ 3 100.000000 19.86..]
L CfgFile C:\Temp\UDO\WeiTest\PersonalLib\UserDefinedOutputs\COM\Test.cfg [Required]: Config. file
LogFile C:\Temp\UDO\WeiTest\PersonalLib\UserDefinedOutputs\COM\Test.log [Optional]: Log file for 4 128125000 20237700
:KeepSnp No [Optional]: Keep SNP fi 5 159.375000
_FIXTUREiBUILTINiDELAY 500p [Oplfonal com Dverrfd 6 190.625000 16547900
| |PORT_ORDER {1234] [Optional COM Overrid
_ERL [Optional COM Overrid 7 221.875000
| |ERL_ONLY 234 [Optional COM Overrid a 253125000
[1324] 9 281689610 12.370500
& 2 10 284 375000
oK Cancel

v
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Modeling Support for PAM4 and DC_Offset Keywords for IBIS/AMI

_ Generate Spec. IBIS-AMI model... %
* Generation of DDR> [BIS and IBIS-AMI e el I S Modulation: PAM4 %
models (IBISV7.1 compliant and not

. . Model description: SPISim Spec. AMI Model
CO m p | I a nt fo r I ega Cy S I m u | ato rS) |:] Is a repeater. Repeater type: Redriver
. Define Jitters: [JTx []RrRx []Rx_Clock
¢ G e n e rat I O n Of PA M4 LTI m O d e | S a n d Dfe [] This is a RX model and input signal may be single ended. (e.g. DDR5)

with PAMA4 slicing capabilities for SERDES
channels with data rate =>56Gbps (] his s 3 RX model

PAM4 mapping of voltages to symbols: 0123

PS S u p po rt fo r DC_O F FS ET fo r Si ngl e e n d e d Upper eye voltage threshold for processing (volt): 0.3333

. . Center eye voltage threshold for processing (volt): 0.0
D D R5 I B I S A M I SI I I I u Iat I O n S Lower eye voltage threshold for processing (volt): -0.3333
Upper eye sampling offset (sec): 0.0
L . . . Center eye sampling offset (sec): 0.0
This is @ RX model and input signal may be single ended. (e.g. DDR5)
Lower eye sampling offset (sec): 0.0

Reference offset adjustment: Set by channel simulator

Set by channel simulator

Calc. and adj. by models
User entered fixed value: * Set by simulator: for IBIS V7.1 compliant simulators

' * Calc. by models: for pre IBIS V7.1 compliant simulators..
* Fixed value: User controlled offset

Reference: IBIS V7.1 Spec

v
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Update COM implementation to reference ver. V2.95

IEEE Std 802.3ck

* SPISim COM upgraded to V2.95
introducing several enhancements:
- Floating DFE taps

Calculate channel operating margin (COM) analysis:

Info S-Params : Settings :

IEEE Std 802.3cd-2018 _
o = —— P8023Ck-D13 Load baseline from: COM_100GBASE_CR4 . View Sheet
! COM 276

O_CTRL TABLE_93A1 TABLE_93A3 TABLE_9212
TDR_ERL ICN_PARAM FILTER_EQ NOISE_JITTER RCV_NONSTD FLOATING_TAPS RX_FFE

- Added Eye H/W measurements (C2M)
- Include Tx Package for TDR and ERL o e
— Added support for 30 new keywords ‘“y‘” — Teor e
* COM supports 802.3cd and 802.3ck
Parameters for Floating DFE Taps and Example “‘ w
Values Maybe Further Refined —
s o Package Proposal with LC Termination
s i L Compensation (single sided model)

4 ! : : . DFE Talp limits : : ! 3

ol Example
£ 06t N, fixed DFE C4=120fF =30 fF C,=87fF
W — e T s I [T | Of e [0
Soal] 3 group of 4 DFE taps Z.=875Q, 925Q,

02H N_f 12, 31/29 mm =1.8 mm

o o & L= 120 pH g Zor:

R i 1 ORI 190 L.

gdiod

ul
IEEE 802.3 100 Gb/s, 200 Gb/s, and 400 Gb/s Electrical Interfaces Task Force

v
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OIF/MIPI S-parameter GUI/batch Mode Reporting

14.2.6.4 Insertion loss deviation (ILD) Table 14-5. Channel integrated crosstalk aggressor parameters
The insertion loss deviation /LD is the difference between the measured insertion /L Parameter Symbol Value ‘ Units
. and the fitted insertion loss /Lsyeq as defined in equation (14-3). -Baud i | P max. Baud Rate | Geymis |
i SPIS l I l - l I l t t b sup. by Channel
I S p a ra re p O r n OW S u p p O r D =IL <1II Near-end aggressor peak to peak differential output amplitude Ant l 1200 ‘ mVppd
fitted (14'3) :Fawr}d Vaggressorr peak to pgak d»rfergnl!al output amplitude | Ap 1 1200 } mVppd |
O I F M I P I The insertion loss deviation ILD shall be within the region defined by equations (14-4) | Near-end aggressor 20 to 80% rise and fall times | Tm 8 | ps
and (14-5) where f;, is the maximum baud rate to be supported by the channel under Far-end aggressor 20 to 80% rise and fall times Te | 8 | ps
test and fy i, and £ 4y are given in Table 14-4. ) )
G, <Oy ax 10 (mV, RMS) for 3dB<IL<53dB (14-9)
° . I d . . d . d i [=1.0-12.0(1/1,) fumn ST<Sol4 ] (14-4) = 12.4 — 0.4IL)(mV, RMS) for 5.3dB <IL<20dB
.D=ILD,,, = zik B i Z
Insertion loss deviation and i ntegrate 1 40 /ASTSCIA) )
. 1.0+12.0(f/ 1, i S S < [ /4
crosstalk ratio added e N o A B
[ 40 fol4< 1 <G8 firna |
S ts both GUI and batch mode f
upports oo an datcC odae 1or Results:
o o ¢ FIGURE_I: PASS
t t t t d kfl « FIGURE_2: FAIL
INteractive or automated WOrkriows - FIGURE 4 PASS
¢ FIGURE_S: PASS ICN: 2.72595 mv, Max: 4.47839 mv, IL(Fb/2) = 17.6036 dB
FIGURE_I: FIGURE 4:
5 Channel IL Channel ILD
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