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GAN AND CMOQOS INTEGRATION

Ralf Lerner
Summer school on wide  -bandgap nitride devices , July 2019
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XFAB
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With some results from

|IBM Research ~ Fraunhofer
IAF

as well as from literature and other projects
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http://ganoncmos.eu/

; : \V7
Integration variants ~GaN and CMOS on wafer level /\<FAB

Integration of GaN switch
and CMOS logic

Monolithic Integration Heterogeneous Integration

4 4

On CMOS Direct Wafer Micro -Transfer -
Bonding Printing
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In contrast to >;(<FAB

> System in package ( SiP): a number of ICs or chips are mounted in a single carrier

package . Dies may be arranged horizontally or stacked vertically ona  substrate,
internally connected by
A Wire bonds

A Flip chip technology e.g. solder bumps
A Vertical connections e.g. by Through Silicon Vias (TSV)

» SiP contains several chips (processors, memoaories, opto - NNLLEEE L L/

electronics) on the same substrate I resulting in functional
package unit

A No or few external components need to be added to make it work

A Particularly valuable in space constrained environments like mobile phones
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A Reduced complexity of printed circuit board (PCB)

A Critical yield issue: any single defective chip in the package will result in a
total fail (even if everything else works fine)

(22NN (XA

Picture: Turck Duotec ,
MIIMOSYS project
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Content >\//\< FAB

> Introduction

> Monolithic integration on GaN

> Monolithic integration on CMOS

> Integration by wafer bonding

> Heterogeneous integration by micro -Transfer -Printing

> Summary

Company Confidential 6



Introduction
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Who we are >XFAB
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The More than

| Technolog|es mterfacmg Manufacturing
Moore Foundry. the real world ' excellence
A25+ years of experience in pure- AExpertise in analog/mixed-signal IC A6 wafer fab facilities in Germany,
play foundry services for analog/ production, MEMS and SiC with a France, Malaysia and US
mixed-signal semiconductor focus on high-growth automotive,

ACapacity: 98,000 wafer starts per

applications medical and industrial end markets month (200 mm equiv.)

. . with long lifecycles
ASpecialty foundry with a AAIl production sites are

comprehe.nswe sgt of _ AStrong design support to drive automotive qualified

technologies serving various customer engagement over the long-

market segments term with successful technology AAbout 4,000 employees
leaders worldwide
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Location | X-FAB Worldwide ><FAB

Germany
Erfurt

| Dresden

Itzehoe

% X

France
Corbeil-Essonnes

USA (Texas)
Lubbock

>X< Fabs / Subsidiaries

»% Sales Offices

X Holding

Malaysia (Sarawak)
Kuching
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Feature size

Open-Platform Technology Offering >X< FAB

A
A X-FAB owns technology
0 0.18 T m [l ATty piol NVM RF Opto SOl gl MEMS and corresponding IP
M/S Voltage Temp ) ]
A Extensive IP offering;
ability to customize IP
A Modular approach to tailor
to your needs
" < - Analog High High
. N - Analog High High
. N - Analog High
O E 2 R portfolio of CMOS & SOl

processes online
Features

M/S = Mixed-Signal, NVM = Non-Volatile Memory, RF = Radio Frequency, SOI = Silicon On Insulator
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