A evolucao das interacoes entre industria e a Academia na
realizacao de P&D; e as perspectivas de fortalecimento do
empreendedorismo de base tecnolégica, com fulcro no
modelo de incentivos instituido pela Lei de Informatica, sob
a Optica da Universidade.

Nilton Morimoto
Escola Politecnica da Universidade de Sao Paulo
(morimoto@lIsi.usp.br)




Industria de Semicondutores

* |ndustria de base — fornecedora de componentes e
pecas de TODAS as empresas que produzem qualquer
produto eletronico (“industria das industrias”)

* Industria de BASE TECNOLOGICA — concentra o mais
alto grau de desenvolvmento tecnologico de todo o
planetal!!

* |ndustria chave e estratégica — Nenhum Pais se tornara
desenvolvido sem uma industria de semicondutores
minimamente avancada com TODOS os elos da cadeia
produtiva (projeto, fabricacdao e encapsulamento)




Aplicacoes da Microeletronica
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Aplicacoes em Automotiva
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industrial electronics in electric cars

REAR-PASSENGER FLAT-PANEL DISPLAYS

POWE R BODY CONTROL
COMMAND SYSTEM WITH PCMCIA SLOT
== SUSPENSION CONTROL
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PARKING SENSORS
TELEMATIC SYSTEM

REAR-VIEW CAMERA
BATTERY MANAGEMENT

CUMATE CONTROL

ELECTRONIC POWER-ROOF SYSTEM
POWER SEATS
RADAR SENSOR
THROTILE CONTROL
TRANSMISSION CONTROL

COLLISION AVOIDANCE
ADAPTIVE CRUISE CONTROL

HID HEADLAMP
CAR RADIO
MEMORY SEAT/MIRROR/STEER
ANTILOCK-BRAKING SYSTEM/ELECTRONIC-STABILITY
AIR-BAG CONTROL AND
SATELLITE CRASH SENSORS
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From applications to devices
(Source: Imaging Technologles for Automotive 2016, October 2016, Yole Développement)
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Visible cameras ‘
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————— Night vision camera
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Short-range radar
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Main sensors to transform your car into a superhero car
(Source: Sensors and Data Management for Autonomous Vehicles report 2015, October 2015)

Night vision
. Pedastrtan / animal detection a

Long range radar LIDAR
I Active Crutsa Control 3D mapping of surroundings

Short range radar
Front & rear car parking

‘

Dead reckoning sensors
Odomatry

Ultra sound .

Parking. SR pedestran & CHMOS Image Sensors
obstacle datection 8lind spot, side view {mirroriess cars),
accident recorder, rear, park assist
Sterco cameras: direction & distance for
LDWS & traffic signs recognition




Radar’s long-term evolution

(Source: Radar Technologies for Automotive 2018, Yole Développement, November 2017)
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Explosion of automotive applications

(Source: Radar Technologies for Automotive 2018, Yole Développement, November 2017)

Active

4

Mitigation

Safety «

A

FCWIRCW

Warning

Ll Assistance

Passive

* AEB: Automatic
emergency braking

* AEB VRU: Automatic
emergency braking
vulnerable road user

» ACC:Adaptive cruise
control

* ALC:Active lane control

* AP: Automated pilot

* AVP: Automated valet parking

+ BSD: Blind spot detection

» FCW/RCW: Forward/
Rear crash warning

* LCA: Lane change assist

* PA: Parking assistance

» PCW: Pre crash warning

* (R)CTA: Rear cross
traffic alert

» RPCW: Rear pre crash
warning

* VEA:Vehicle exit assist




Mobile value proposition
Source : Sensors for cellphones and tablets 2016 Market and Technology report, Yole Développement, June 2016

Capacitive MEMS o,
Microphone $g@)

Piezoelectric MEMS - ""‘ ~  Sound
Microphone 7
CIS (Front, Rear, Multi, 3D) g ALS, proximity, RGB

Spectral sensing (IR, multispectral)
g 8 i . Optical Interface B Laser ranger
Laser ranger

Autofocus (VCM, liquid =
lens, MEMS, piezo) '

3D Touch

Particle, gas sensor Face/Eye/lris recognition

Environmental
Temp./ Humidity sensor g

Pressure sensor Q

Accelerometer

Fingerprint
sensor

: Antenna tuner, filters, ...
Communi-

Gyroscope : cation
Magnetometer \
Combos (IMU, eCompass, 9DOF)

MEMS oscillator




Aplicacoes em Medicina

Medical robotics market
(Source: Medical Robotics Technology & Market Analysis 2017, Yole Développement, November 2017)

Surgical robots

Hospital and

* Endoscopic ambulatory care

\ﬂ‘ * Minimally invasive surgery
* Neurosurgery .
* Non invasive radiosurgery

* Orthopedics
*  Orthers

Prosthetics and rehabilitation

Telepresence
* Telemedecine

* Blood-drawing robots
» Emergency response

¢ Others

Medical
robotics

* Lower limb exoskeleton

* Upper limb exoskeleton Micro-robots

* Rehabilitation robots * Drug delivery
* Prosthetics * Targeted treatment




Medical robotics systems market data and forecasts
in US$B 2016 - 2022

(Source: Medical Robotics Technology & Market Analysis 2017, Yole Développement, November 2017)
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Rehabilitation robots - Different types of sensing

strategies that can be combined
(Source: Medical Robotics Technology & Market Analysis 2017, Yole Développement, November 2017)

Dynamic signals

Kinematic signals

Bioelectric signals
(trigger)
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Industria de Semicondutores no
Brasil
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Linha do tempo da Politica Industrial e resposta
do Mercado

Lei de Informatica: ~
timul al Desoneragao de
Y el Folha (Lei 12.844/2013)

PADIS: incentivos . Reconheciment PADIS
tributarios e Cl Brasil: odo Clc/ atualizado p/
protec¢io de PI apoio paraa>5 Projeto local atender a
inicial a 7 DHs e DHs Privadas (Portaria MCTI necessidade da
instalagdo de 2 23027

Cl Brasil: apoio

3 ‘07
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CcT BrPhotoni

I CEITEC
Freescal DH
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e

Reef
s

CS

Projeto de CI

STI

Jasper/Caden
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CEITEC Multilas
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Ecossistema de Microeletronica no Brasil (2015)

g‘cenec 5.A

semiconductors Rede de Centros

_de Projetos

unitec

Fabricagao Encapsulamento
2 plantas 3 plantas 9 DHs / Fabless

= Faturamento superior a RS 1 bilhdo / ano
= 1.500 mil empregos

= |nvestimentos superiores a USS 1 bilhdo



http://www.unitecgroup.net/index.htm
http://www.unitecgroup.net/index.htm

Fabricacao

&‘;‘cenec S.H

semiconductors

4 USS 340
s .
B,\"_)Esmllhoes

Fabricacao

UNITEC

BNDES + Corporacion America + BDMG + Matec +
IBM

Fabless + capacidade produtiva
Tecnologia madura (130 nm e 90 nm / 200 mm)
Foco: loT, tecnologias inovadoras (ex: microfluidica)

CEITEC

Empresa Estatal vinculada ao MCTI

Fabless + capacidade produtiva (parcialmente em
operacao)

Portfélio concentrado em RFID de baixa, média e
alta frequéncia



http://www.unitecgroup.net/index.htm
http://www.unitecgroup.net/index.htm

Corte, Encapsulamento e Teste

e Smart

Back-end

— Controlada pelo fundo Silverlake
— 550 empregados e 20 engenheiros P&D

— DRAM, NAND, LPDRAM, eMMC e eMCP:
Tecnologia local em linha com mercado mundial
e HT Semicondutores

— DRAM
— Parceria com a Unisinos
e Multilaser

— Fabricante de equipamentos de informatica
(consumo proprio + terceiros)

MULTILASEN — DRAM e NAND

CSEM — (* ndo possui projeto PADIS)

— Centro de P&D com spin off de empresas

— Encapsulamento ceramico de alto valor agregado (aplicacoes
especificas)

Eletronica impressa

Ministério da
Ciéncia, Tecnologia
e Inovagdo



Projetos de Cls

Rede de Centros
_de Projetos

P T
el B EE Ideal
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M r 7 Flrtaseqein % Teraacoety, 5

C) CI Brasil
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Projetos de Cls

Centros Cativos

— Freescale (mais de 150 projetistas): Cl de Ferrari ao
Uno

— Cadence (50 a 100) e STI (até 5): centro de P&D
global

Fabless
— CEITEC (31 a 50): RFID
— SMDH: primeiro microcontrolador nacional
Fabless verticalizadas
— ICTs privadas: Eldorado (50 a 100), LSI-Tec (31 a 50)
— ICTs publicas: CTI (21 a 30)
DH & SIP

— Chipus (11 a 20): parceria com foundries internacionais,
crescimento consistente de faturamento

— Idea (6 a 10): licenciamento de IPs de TV Digital para americana
SEVA




FORCAS DE MERCADO
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O que impulsiona o investimento direto
estrangeiro (FDI) no Brasil?

Tamanho do Mercado e sdlida base industrial

3th largest market in Computers . f}Ei POSITIVO & Itautec m
: : Information R —

(behind US and China). %

Technology [ﬂ
15.3 M computers manufactured in 2011
55 M households with TVs (10 M Consumer. P <
with cable TV) electronics w @ cG

Ccce [PHILIPS | SEMP TOSHIBA
4th largest market in Cell Phones Telecom
Q@ @ noka g
4th largest market in Automotive Transportation & @ isteon
i CATERPILLAR RENALT P

3.68 M vehicles manufactured in 2011 S
2nd largest market in ATMs and 5th Automation & & Itautec SIEMENS Hitachi

largest in Medical Equipments Medical Equipment ADD

—
FURUKRAWA
BemartecH FADPD m

Trcnologu em Aulomacso



Um Mercado interno crescente de eletronicos

Brazilian Electronics Market [BS]
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“ Others

® |ndustrial / Medical

& Government / Military
“ Automotive

¥ Consumers / Games
® Communications

& Computers

Uma crescente economia orientada a negocios com um

enorme Mercado de eletronic



O PROGRAMA Ci BRASIL

* |C DESIGN HOUSE
* CENTROS DE TREINAMENTO DE PROJETISTAS
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Centros de treinamento

* CT-RS — UFRGS, Porto Integre-se
sFuturo
OCTs

CI-Brasil

Alegre — Inicio: April 2008

Programa

* CT-SP — USP, Sao Paulo - g Formeskg

de Projetistas
de Circuitos
Integrados

Inicio: August 2014

Bolsa CNPq

Insercao no
Mercado de Trabalho

Professores com

y Experiéncia Internacional
Instrutores Certificados pela
‘ Cadence Design System

[OFz2 A0
o PR
A

GovERNO FEDERAL

B Finep fQcnPq - = BRASIL




Recursos humanos formados
* Mais de 890 projetistas ate Fev 2019

— Digital flow 506
— AMS flow 218
— RF flow 169

* 50 Projetistas em treinamento (marco 2019)

CT-RS - Laboratorios




CT-SP — Laboratorios — GD04 (A e B)




Organizacao dos Centros de Treinamento

Coordenador do Programa

Prof. Nilton Morimoto

Coordenador CT-RS Coordenador CT-SP
Prof. Hamilton Prof. Martino
Design Digital Verificagao . Design n .
(FE and BE) Digital Design AMS Tle EDA ADM Geréncia




e |C Brazil Program Results

893 IC Designers have been graduated throughout these years!!

& ¥
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e Survey results for all students

Total Samples: 365

Name:

Training year (Edition):

Training Center:

Track:

Have you been selected for Phase 3 ?

*  What was the
company's Phase 3?
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30II I
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" I 11 11 11
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eldorado Isitec Freescale Ceitec senai Idea DFchip
Chipus CPqgD Braun SMDH CETENE Others




* Survey results for all students

Total Samples: 365

160

140 I 13 |
120 [ [
100 I [
80 : :

60 48
0oy > l “H I

20 12 15 5 £
. N m S o B 8 B B 2 1 |
eldorado Isitec NXP unitec . SENAI CpqgD Braun . Unemployel0 I
nscad CTI CHIPUS Cadence ceitec Autonomo SMDH uninformed thers
I . .
National companies
Mectron Delfino & Chamas DCF . : .
Naturais LTDA VLASolutions Votorantim Energia
JPTE ENGENHARIA LTDA BrPhotonics Linx Gireplast
Embrasul Empro Bobsien P&D Engelig
Eletrotrafo DBserver Dlgllstar~ 3e Eficiencia Epergetlc
Telecomunicagbes S/A Engenharia
Helo Medical Macei6 Freedom Veiculos Elétricos RS Brasil Eletrostamp
Connectcom - UOL Skylane Optics Phi Innovations Zenvia Mobile

MACNICA DHW LTDA Raizen




* Survey results for all students
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60
40
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eldorado Isitec
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CHIPUS

Total Samples: 365

Cadence
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Multinational Corporations

Tensorcom Orca Systems Dwyer Instruments Ericsson
AnSem NV Dialog Semiconductor Nangate General Motors
HMT Microelectronics Terphane Ltda RDI Software Carestresgsli-llealth ge
Whirlpool SA Technicolor Broadcom/USA RG ELECTRONICS
: XConnect Global Networks Smart Modular -
Sensingtex ) Axis
Ltd Technologies
HP YPF ARM Denso do Brasil




e Survey results for all students

Total Samples: 365

160

140 IEQ-I
120 We have engineers who know IC Design Flow : :
140 working in several National Teaching Institutions 1
80
£ w ] L
| 23 22 l : :
20 12 15 15 17
o N mom = B S e, A B 2 1 T
eldorado Isitec NXP unitec . SENAI CpqD Braun Unemploye'o I
nscad CTI CHIPUS Cadence ceitec Autonomo SMDH uninformed thers

National Teaching Instutions

UFERSA IFMT PUCRS LESC
UNISC UFRGS IFRN UFABC
IFRS UFPEL UFPE USP
Unochapeco IFSP IFSUL IFSP
UNIFEI UNICAMP IFNMG UFAC
UEMS UFSM UFSC UFAM
IFC Faculdade Estacio IFPB




* Survey results for all students
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Teaching International Institutions

KU Leuven

Technische Universiteit
Eindhoven

Universidad Central
na Colombia

Grenoble INP

UPC Barcelonatech

imec

Bielefeld University

Hochschule Mannheim

Udelar

Pontificia Universidad
Catolica del Peru

Thales Research and
Technology




e Survey results for all students
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Government agencies and alike.

Ministério do Planejamento,
Desenvolvimento e Gestao

Forca aérea brasileira

INMETRO

INPE

CNPEM

SERPRO

IBAMA

Anatel

Ministério da Defesa

Fogafin da Colombia

Poder Judiciario Federal

SMED Secretaria de
Educacao da Bahia

Camara dos Deputados

Dataprev

Marinha do Brasil

MCTIC

Prodemge

cetene

Banrisul

Ministério Publico da Bahia

Ministério Publico Federal




Fortalecimento do
empreendedorismo de base
tecnologica
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O estudo em questao “Ecossistema de Startups de Hardware no Brasil e
Benchmarking de Ambientes de Fomento” tem a ambicao de fornecer os
subsidios necessarios para a discussao e o estabelecimento de uma politica
de desenvolvimento sustentavel para as empresas Startups de Hardware.
Desta forma, o Brasil podera ser um “Pais produtor” de tecnologia de
hardware ao invés de um “Pais montador de produtos eletrénicos”.

O desenvolvimento de produtos eletronicos é um processo complexo e
sofisticado, que diferentemente do desenvolvimento de software requer um
investimento elevado, que poucas empresas conseguem fazé-lo. Todavia, a
Sociedade Brasileira de Microeletrénica acredita que é possivel desenvolver
produtos inovadores no pais, fomentando-se o ecossistema de Startups de
Hardware, cujo foco esta centrado em produtos eletrénicos.

Os stakeholders de tal ecossistema seriam as universidades, a area de ciéncia
e tecnologia do governo, e finalmente as respectivas Startups de Hardware de
produtos eletronicos.




A Lei de Informatica e o PADIS sao
fundamentais para a continuidade de
todas as atividades da industria de
semicondutores no Brasil.

Pois sao através destes mecanismos
que, direta ou indiretamente,
fomentam todas as atividades da
industria de semicondutores no Pais.
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Thank You
Obrigado

morimoto@Isi.usp.br
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