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* IRIS for on-chip y >, Metis for IC-pkg co-
passive modeling i simulation

* iModeler for PDK Metis for RF SiP
model extraction

EDA - Filter IP-1PD
« XDS for filter design * IPD (Integrated passive
with multiple devices) for 5G RF

technologies: front end, from
IPD/SAW/BAW sample to volume

Xpeedic RF solution from IC, filter to SiP is designed to accommodate the increased 5G
requirements on RF front end for more bands, higher frequencies, diversified filter
performance while maintaining small size.
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MicroApps Presentation XPEEDIC

TUMAS : Fully Integrated IC-Package Co-
Simulation Flow for RF IC Designs

| Feng Ling i Joshua Wan
Xpeedic Technology, Inc. | Xpeedic Technology, Inc.
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IW13AB : Integrated Passive Devices (IPD) for
5G RF Front-end Designs

Feng Ling Lijun Chen
‘ Xpeedic Technology, Inc. Xpeedic Technology, Inc.
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Xpeedic RF Solution

@) EDA-IC (@) EDA-PACKAGE
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N Integrated Flow for IC/Package Simulatioff ===21%

& Package and IC-package EM simulator

(@’ On-chip EM simulator

IRIS

System Design

MPEEDIC . Schematic Design

IRIS | Circuit Simulation 5 el e i |
On-chip passive \ ! I X‘PEEDIC I
extraction | I I IC
S o Layout E
L ’ ? LIS, I Package
| Metis
1C-package co-simulation I
Verification 5 I i
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Tapeout
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606

* IRIS has been certified in multiple foundry process nodes.

SiGe
BiCMOS

IRIS Tool Support Mainstream Foundry FfeEess¥s
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jﬁmsé’ Metis: Fast Package Extraction Tool “4w»EERIC

. Im!oort package « Add bumps
(-SI or .mcm) and BGA balls

Select nets and cut area
Create 3D model
Add ports

_\

ZAVAVANE

@ Intelligent Mesh
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wsancees | [lustration of Quick IC-Package Merge2?&ERic

Cadence Virtuoso

Cadence Allegro
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IC + Package
Assembly
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() EDA-Filter
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Y - Y
YXY
YRAY
Y Y

More filters

More bands,
CA, modulation,
MIMO

More Diversified
integrated, filter

less discrete requirement

SiP for RF FEM

Xpeedic RF Solution from IC, Filter to SiP
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 Filter landscape is reshaping with 5G coming

 Various filter technologies such as LTCC, IPD, SAW and BAW and
their combination are needed for bG

Filter Volume by Technology Split (mu)
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dze:it : < . Parameter Generate ?U%Fg&ed model:
1l a1 extraction PDK
measure . MBVD

e Mason

- Package/Module

layout

Filter circuit design Filter physical design I EM Simulation

Sl and optimization 0
Spec i Full chip-package

Use parameterized .
model for IPD, SAW, BAW Auto layout generation simulation

IPD SAW “BAW
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 Parameterized SAW elements o -

»
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— Single SAW resonator
—Double Mode SAW (DMS)

ginliets

Aperture

&

y

e Support two wave types
— Ray|e|gh waves Reflector IDT  Reflector
_ SH waves Single SAW Resonator
=1 " r -
Rayleigh Il ni T - -
RL DMS *
SAW l 1 1L
A I I
% < DMS DMS
DMS i A
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« Support mBVD and Mason model
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e Support multiple filter topologies = L-L
. — Pl
Ladder Ladder
» Lattice
 Mixed ladder-lattice - S0
* Built-in templates enable quick 0o SRS
filter creation Diff Ladder - ., Lo Lo

ORI LN

Mixed SRR PR CEV PR SV PR U Lattice
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Xpeedic RF Solution

() IP-IPD
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* Integrated Passive Device (IPD) advantages over discrete
—Miniaturization, high consistency, low cost, high integration,

Discrete m
03883099
Q9090%
* Discrete R, L,C * Multiple R, L, C
* Bulky « Small size, low profile
» Poor tolerance control  High performance

« Consistency
 High integration
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 High resistivity silicon (HRSI) based IPD

Pl Pad Pad

High Resistivity Silicon P
(HRS)
* Through-glass-via (TGV) based IPD
Pl Pad - |
;;g% 3.5 nH Inductor
%
o i
Glassl 23
304
L
Through Glass Via o 12 FLH:C,,GZZ 6 7 8

(TGV)
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* One-stop IPD service provides fast way from spec to volume
production

—Foundry eco-system and in-house dedicated EDA tools

IPD Foundries

smic e

CORNING
- V , I

[T === === 1
; IPD Suite |

o)
@@ |E !
I :
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SiP Suite :
:
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FILTER AND DUPLEXER SUPPLY CHAIN

Multiple possible disruption paths

The elassic RF
filer Business
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from fabless P
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Contact Information for Further Questions

* Please contact the email address provided below for any
follow-up questions:

support@xpeedic.com
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