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Centro de Desarrollo de Productos en Argentina para Allegro Microsystems Inc. 

Establecido en Ciudad de Buenos Aires (Saavedra) desde 2001.

Allegro Microsystems Inc es lider en el mercado en producción de Sensores Integrado 
Inteligentes de Campo Magnetico (Efecto Hall), Motor drivers y Power management.

¿Quiénes Somos?
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Humanos:
•	 29 Ingenieros: (UBA, UNS, ITBA, UTN)

•	 Diseño Analógico (9)
•	 Diseño Digital (4)
•	 Diseño Físico (layout) (12)
•	 Evaluation Engineering (4)

Herramientas: (Soft and Hardware)
•	 Full Cadence suite 

•	 (Simulation, analog/dig Mixed mode, Layout/Synth)
•	 Laboratorio de microelectrónica 

•	 (microprobers, laser cutter, environmental chamber, etc).

Diseño integral de Sensores Hall integrados en tecnologías CMOS y BiCMOS.
•	 Desarrollo de Factibilidad.
•	 Diseño/simulación analógica y digital (schematics / rtl coding).
•	 Diseño físico (sintesis y analog layout).
•	 Generación de máscaras (Tape out)
•	 Mediciones de Testing (wafer level – microprobing, Package level).

Mercados principales:
•	 Automotriz - Altamente especializado en Múltiples aplicaciones.

•	 Gear Tooth Sensors (Transmision, ABS, CAM, steering, breaking)
•	 Linear position (gas pedal, valve position)
•	 Position (magnetic switches)
•	 Angular Position (rotary, steering column, etc).

•	 Consumer (cell phones, laptops)
•	 Industrial

Recursos Humanos y algo más

¿Qué Hacemos?

Profundo conocimiento de requerimientos de calidad automotriz.
•	 EMC / ESD. 
•	 Amplios márgenes de Temperatura. (-40C to 150C).
•	 Altos márgenes de Calidad ( < 1ppm).
•	 On chip self test and Diagnostic circuits.
Especialización en dispositivos:
•	 Sensores integrados de efecto Hall.
•	 Técnicas de reduccion de ruido y offset.
•	 Dispositivos de alta tension (+/-60v).
•	 Memorias no volátiles (Eeprom, Poly Fuses, Fuse/Antifuse)

Areas de Especialización
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•	 Más de 50 productos 100% desarrollados en Argentina.
•	 Arquitectura líder en sensores Hall desde (1996) – Chopping Technology.

•	 US Patent 5621319 (Bilotti et al)
•	 Sensor Linear de más bajo ruido y offset en el mercado mundial.

•	 US Patent 7425821 
•	 Sensitivity Auto Calibration Mode.
•	 Lowest Noise PWM output Linear device.
•	 21 US patents. (+7 pending).

Trabajos conjuntos con entidades internacionales para la transferencia de nuevas 
tecnologias de la academia a la industria.

•	 EPFL (Lausanne, Suiza) 
•	 Circular Vertical Hall development.

•	 Frauhaufer Intitute (Duisburg, Germany) 
•	 Eeprom technology implementation. (Automotive graded).

•	 CEA (Comisión de Energía Atómica, Grenoble, Francia)
•	  GMR technology implementation.

Poder seguir aumentando la calidad y adaptarse a los cada vez más rápidos cambios tecnologicos.

Incrementar los márgenes en productos a través de innovacion tecnologica e implementacion de 
soluciones a medida.

Superar los desafíos de competitividad y productividad disminuyendo los tiempos de desarrollo.

Poder desarrollar aplicaciones y negocios para el mercado automotriz local 

Productos principales

Productos principales

Desafíos Mirando hacia el futuro
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EntrE nosotros 

Victor Grimblatt
r&D Group Director
Marzo 2012
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PrEsEntED to corPoratE 
staff in octobEr 2005

Why chilE? 

first tasks

huMan rEsourcEs

kEys to succEss

•	 Country	stability
•	 Competitive	cost	compared	to	other	offshore	locations
•	 Very	low	turnover
•	 First	mover	advantage
•	 Excellent	level	of	professional	in	electronics	and	computer	science
•	 Excellent	knowledge	and	experience	in	Software	Engineering
•	 IC	design	courses	at	University	of	Chile
•	 Open	the	door	to	the	rising	Latin	American	market
•	 Engineers	with	excellent	English	level

•	 Create	a	company
•	 Find	and	open	an	office
•	 Find	projects
•	 Find	and	hire	engineers
•	 Get	Chilean	government	subsidies

•	 16	employees	in	2006
•	 46	employees	rigth	now	+	2	reqs

•	 Implement	a	ramp	up	process	which	allowed	employees	to	be	fully	
productive	in	3	months

•	 Use	of	productivity	as	main	measure	of	success	(vs.	cost	objective).	Our	
productivity	is	around	90%	of	US	productivity	at	a	cost	around	40%	of	US

•	 Control	cost	while	providing	an	excellent	development	environment	to	engineers
•	 Planned,	focused	growth	in	close	agreement	with	sponsoring	BUS
•	 Meet	commitments	and	schedules	as	a	way	to	create	confidence	in	

Chilean	developers	
•	 Work	closely	with	universities	through	the	Synopsys	University	Pro-

gram	and	internship	program	to	create	a	candidate	pipeline
•	 Keep	local	focus	avoiding	overhead.
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ElEctronics and it
semiconductor industry
a regional View

outlinE

•	 the global electronics industry
•	 overview of the sector in brazil
•	 Microelectronics: opportunities in Design 
•	 scenario of local (brazilian) incentives
•	 conclusions

sergio bampi, Ph.D.
univ. federal do rio Grande do sul
bampi@inf.ufrgs.br
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ElEctronics inDustry - WorlD ProDuction

EVolution of thE Global MarkEt for systEMs anD sEMiconDuctors
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sEMiconDuctor coMPonEnts

WorlD – ElEctronics inDustry GroWth

WorlD – ElEctronics innoVation oPPortunitiEs for la

sEMiconDuctor & ElEctronics 

•	 2005-2015: 7,9% a.a projected growth 
•	 semi: More than 1/6 of the Global Electronics industry: 
•	 Electronics goods: us$ 1,9 trillion / year
•	 2011: semicon components industry (us$303bi): 16% of the world electronics production 
•	 Growing share & kEy to:

•	 Diferentiate & inovate in electronics
•	 tecnological convergence:

•	 inforMatics
•	 tElEcoM.
•	 EntrEtEniMEnto

•	 Global electronics industry grows at a rate higher than the average worldwide industrial 
growth:
•	 1992-2005: 5,1 % per year
•	 2005-2015 : 5,3 % per year

•	 World semiconductor industry grows at a faster rate than the average of the world
•	 electronics industry

•	 7.9% per year: estimate for 2005-2015 period
•	 Previous decades: grew at about 14% per year

•	 trend:
•	 higher value added to the electronic components
•	 “componentization” of the systems

•	 Public transportation, local agro-chains
•	 Energy network (smart), metering, services to customers
•	 universal access, connectivity, interoperability
•	 Wireless sensors in public services
•	 ambient energy harvesting
•	 Ecological monitoring & control

•	 Electronics in bio-environments
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Global ElEctronics inDustrytrEnDs: systEM-on-chiP Era

systEM-on-chiP – ExaMPlE assP: ic for DVD

•	 Manufacturing   Moves towards sE asia
•	 integrated circuit Design is strategic for the electronics
•	 high-risk market:

•	 Product life cycle: extremely short and getting shorter
•	 Design cost (non-recurring Engineering – nrE - costs) are considerable
•	 systems-on-chip (soc): 

•	 Growing complexity
•	 high costs (risks)
•	 Engineering teams and product teams are Global
•	 “Drivers” of growth are also Global products

•	 symptoms of the systems-on-chip Era:
•	 Manufacturing alliances /foundring for key components
•	 Engineering teams: nrE costs at us$ 10´s to 100´s Millions

soc: 06 processors, controllers, analog modules, etc
0.13 um cMos - 20 Milion transistors

isscc 2003, k okamoto et., al.
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analoG/DiGital ic: aDsl MoDEM frontEnD

sEGMEntation of thE nano- anD MicroElEctronics inDustry

a GEnEral ViEW of thE
sEMiconDuctor inDustry

LNA

Buffer

D/A Converter

VCXO cont.
Control Logic

A/D

Buffer

Output driver

source: a. Matzuzawa
Matsushita, Japan

•	 Electronic systems Design and MEMs Design
•	 integrated circuits Design (Design houses /co.)

•	 WafEr fabrication (at foundries –iDM or pure play)
•	 component Packaging / test (back-End)

•	 Distribution / sales / application support
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WafEr – thE unit-ProDuct DurinG thE fabrication

WafErs at thE EnD of fabrication linE

Post-PackaGinG – nExt staGEs
autoMatED ElEctrical tEst (atE) (back-EnD)
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Global DiaGnostics of EE

MicroElEctronics inDustry Eco-systEM

•	 Extreme spatial fragmentation of the Electronics Production
•	 high Value-added at the beginning (DEsiGn) and End of the production chain
•	  Producers not necessarily capture the Value
•	 Electronics is part of the ict infrastructure

•	 Serviços	
habilitadores	e	
capacitadores

•	 Protocolos
•	 Padrões	

industriais
•	 Novas	

Tecnologias	de	
fabricação

•	 Wafer
•	 Gases
•	 Químicos

•	 IDM
•	 Fabless
•	 OEM

•	 Universidades
•	 Centros	de	P&D

•	 IDM
•	 Fabless
•	 Design	House
•	 SIP

•	 Energia
•	 Água
•	 Comunicações

•	 OEM
•	 CEM
•	 Distributors
•	 ODM

•	 IDM
•	 Dedicated	

Foundry

•	 Infra-estrutura	
de	transportes

•	 Provedores	
logísticos

•	 IDM
•	 ATS

•	 IDM
•	 Fabless

suppliers to
the ic chain

ic ProDuction-ValuE chain

infrastructurE Mercado de ci por aplicação

ics buyers

EDa

Equipamentos

Materia prima

1
system
design

conhe-
cimento

chip
design

Wafer
fabrication

serviços 
Públicos

Package
& test

logística
us$ 230 bilhões (2005)

services to
customers

fonte: bnDEs studies

Outros

Automotivo

Consumo

Telecomunicações

Informática

2 3 4 5

40%
11%

7%
18%

24%
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nanocMos: a rEal WorlD coMParison

Why focus on MicroElEctronics anD nanoElEctronics? 

a systEM on chip
in a Package

soc
siP

•	 Equivalent to 486Dx MPu
•	 6 million metal contacts
•	 60 cm of metal wiring

1 µ = 1000 nm
1 cm = 10000 µ

1989 2004 2014

•	 cost and engineering choice
•	 soc – system-on-chip has at least two of:

•	 Digital cMos as baseline
•	 one or more cPus 
•	 analog circuit block
•	 rf module
•	 flash memory or embedded raM
•	 sensor

•	 in a siP: same above + add still:
•	 MEM,	package,	connectors,	actuators,	opto-components,	optical	fibers

•	  Digitalization of life
•	  connectivity everywhere
•	  new Medias and new ways of communicating

•	 More than Moore (scaling in 2-D) opportunities

EnablErs of kEy MarkEts
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suMMary: unDErstanD thE Global ElEctronics inDustry

sEMiconDuctor WorlD ProDuction MarkEt sharE by rEGion

sEMiconDuctor MarkEt trEnD by rEGion

•	  highly segmented industry – worldly organized
•	  Enormous productivity gains by specializing in the global value chain

•	 high value added by:
•	 integration in silicon (system-chip)
•	 key functionalities built-in the component
•	 software/hardware integrated / embedded 

•	 current market system-drivers:
•	 consumer electronics and wireless communication

•	 future market system-drivers:
•	 ubiquitous computing, always-on, everywhere connected
•	 Transport:	safety	and	energy	efficiency

WorlD sEMiconDuctor MarkEt trEnDs

sE Ásia: concentrated the growth after 2000
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MarkEt sharE by rEGionconsuMPtion of sEMiconDuctor coMPonEnts

sEMiconDuctor inDustryby ProDuct faMily ( ProDucts arE DiVErsE)

inDústria DE coMPonEntEstEnDência DE crEsciMEnto Por ProDuto

Component/type Growth
% a.a. (05-15) Leaders /Conc.

Flash	memory 14 Samsung,	Toshiba,	Micron
High Mkt Concentration

Microprocessor 10 Intel,	AMD,	Texas
High Mkt Concentration

ASSP	Digital 10
Fabless:	Qualcomm,	
Broadcom,	Xilinx,	Altera
Averagem Mkt Shares

Analog/mixed	signal 10 Texas,	AD,	etc.
Low concentration

source: sia of Japan
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MErcosur situation 

roaDMaP to sPur inVEstMEnts in thE rEGion (latin aMErica)

coMPaniEs sEGMEntationconsiDEr thE lanDscaPE of thE ValuE chain

•	 largely an importer of electronics ( 100% of ics, for example)
•	 brasil/argentina have an assembly industry 

•	 negligible components production:
•	 semiconductors
•	 non-crt displays (lcDs, Plasmas, fEPs)

•	 lack of a local production chain
•	 few isolated producers:

•	 action item: spur “DEsiGn activity”
•	 is latin america in the investment map of the electronics industry?
•	 Difficult	–	except	as	an	assembly	platform

•	 reality in brasil, Mexico, argentina, costa rica
•	 there are examples of Engineering / high-value activities:

•	 Guadalajara, campinas, sao Paulo, Porto alegre, buenos aires, Montevideo
•	 companies in ic Design in Mercosur: freescale, Motorola, ceitec, allegro, small 

startups (nangate-br, xP design, nanowattics-uy)
•	 Embedded software: many more

•	 few local producers:
•	 Example: ccc in Montevideo, industrial automation in brazil

•	 understand the value chain in electronics
•	 Which are the actors in each ring of the chain ?

•	 in which sector to spur investments?
•	 innovation
•	 systems and components design
•	 Embedded systems software 

•	 hardware-dependent software
•	 local engineering in la is key
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action items for iEEE Promotion of la industry in ict:
 1. Promote highly talented Engineering Education in systems and components Design
  leading universities Global leading companies
 2. incentives & attractive Pulls for r&D location in latin america  

these 2 actions insert also local companies and startups in the rapid innovation
chain for icts and EE.

unDEr thosE tEnDEnciEs of a Global inDustry 

unDEr thosE tEnDEnciEs of a Global inDustry 

fontes: oEcD, Msti database, november 2001, e Mct: coordenação de Estatística e indicadores. 
nota: (*) refere-se a 1999.
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ElEctronics inDustry in brazil
an oVErViEW

brazilian ElEctronics & ElEctrical inDustry (yEar incoME)

coMPonEnts traDE balancE of brazil us$ Million – fob

2005: us$ 39 billion
2006: us$ 48 billion
2007: us$ 57 billion 

total sales
r$ (real) billions
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ElEctronics inDustry inDicators

2005-2007 ElEctronics ProDuctionus$ 57 billion PEr yEar (2007)

2007

156

5,8
19.9%

111,7

industrial base: 3,200 companies in Electrical manufacturing
•	 4% of world computer Production

•	 ~ 10.6 million (2007) 
•	 ~ 8 million (2006 )

•	   World: 300M
•	 tV sets (crt, etc) – 10 million (2007)
•	 Mobile Phones – ~ 130 million subscr. (Jun 08)

•	 cellular phones assby: 66 million in 2007
•	 hand set Exports: us$2.8 billion (2006)

ElEctronics ManufacturinGoutPut
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ElEctronics traDE balancE

2007	Deficit:	US$	14.4	B	 	 2008	US$25	B	projected
Deficit	doubled	in	3	years

fEW facts on brazilElEctronics traDE in 2007

•	 accounts for 20% of all brazilian imports
•	 Trade	flow	2007:	US$	33	Bi	
•	 us$ 24.0 bi imports + us$9.3 bi Exports

•	 us$ 24.0 bi imports:
•	 61% from sE asia
•	 27% of all imports: from china ( us$ 6.4 bi)
•	 32% of all imports: from Eu + usa

asia

2007 data
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•	 brazil Exports 2007:
•	 celular phones:   us$ 2.1 bi
•	 hermetic compressors:  us$ 704 mi
•	 automotive electronics:  us$ 716 mi
•	 heavy industrial components: us$ 886 mi

•	 brazil imports 2007:
•	 semiconductors:   us$ 3.42 bi
•	 telecom components:  us$ 2.65 bi
•	 it subassemblies, components: us$ 3.10 bi

•	 rEcEnt trEnDs:
•	 imports of fully assembled growing faster than intermediary goods ( e.g.: chips, components)

•	 sE asia dominance:
•	  us$ 14.4 bi, or 61 % of all imports
•	  us$ 0.3 bi of exports

•	  iP (intelectual Property)   traDE

7 states with >100 companies

ElEctronics / ElEctrical ManufacturinG in brazil 
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brazilian MarkEt
softWarE anD it sErVicEs 

•	 2007 World it market   us$ 1,3 trillion

•	 Example: More than 60% of components used in brazil are to assemble tics goods.
•	 Programa nacional de Microeletrônica 2002-10

•	 result of a study by experts
•	 Discussion with companies and academia
•	 sociedad brasileira de Microeletrônica

•	 General:
•	 support to systemic innovation for the industry.
•	 coordinated within the industrial and technology Policy of the brazilian Government.

•	 Specific	goals:
•	 Enhance activities in Design (systems and ics, then others) 
•	 Establish cEitEc center as a nucleus for commercial activity, then attract new players. 
•	 fiscal incentives:

•	 law 11484 – incentives to support the semiconductor and displays industries
•	 accelerate commercial activites in micro and nano-based industries

•	 brazilian Market (2007):

•	 latin american it market in 2007  us$ 47,7 bi
•	 Main: brazil us$ 20,7 bi 
   Mexico us$ 11,3 bi 

Hardware	42%

Software
U$S	4,2	bilhões

Exports	=	US$	71	Millions

Services
US$	6,9	Billion

Developed in Brazil
US$	1,4	Bilhão	(34%)

Developed abroad
US$	2,8	Billions	(66%)

Domestic Market
US$	6,7	Billions	(97%)

Service Exports
US$	242	Million	(3%)

Software	20% ITC	Services	38%

Brazil
Software and services:	

US$	11,1	Bi

source: abEs/iDc (2008)

Policy MakinG instruMEnts

national ProGraM for MicroElEctronicsobJEctiVEs
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Software e Serviços TI
Estratégia

Microeletrônica
Estratégia

Mostradores de Informação (Displays)
Estratégia

Adensamento da Cadeia Produtiva do Complexo Eletrônico
Estratégia

Infra-estrutura para Inclusão Digital
Estratégia:	Ampliação	do	Acesso

Policy MakinG: Priority arEas 

sEMiconDuctor inDustry

PnM – suPPortinG rationalE

sEMiconDuctor inDustry fEDEral suPPort

Política DE DEsarrollo ProDuctiVo - tics

•	 software
•	 semiconductors
•	 capital intensive goods
•	 biotech – Pharmaceuticals
•	 forward looking initiatives in:
•	 nanotech & renewable resources

PnM brazil (national Microelectronics Plan)
semiconductor industry in brazil
institutions for Education & research
ic brazil Program

•	 broad objectives of the action Plan
•	 Promote electronics industry

•	 competitiveness & research & Development
•	 support innovation in the Design Engineering of electronics (complete systems)
•	 key: Design of systems by the local industry

•	 rationale: demand for component innovation comes from innovative systems and 
innovative services

•	 Commercial	deficit	worries	economists
•	 lack of local inovative design is a more strategic shortcoming 

•	 components and subassemblies
•	 systems   components

•	 support for scholarships & training - PhD/Master/Experts in Design and Process
•	 investment for semiconductor plant (cEitEc) and Design centers
•	 support to industrial ic projects
•	 infrastructure support for research centers/labs/Design centers

Sub-programas	específicos	na	PDP
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MicroElEtrônica

EstratéGia: focalização E conquista DE MErcaDos

instruMEntos atuais: MicroElEtrônica

Objetivo: ampliar produção local e exportações de componentes microeletrônicos

Déficit de US$ 11,45 bilhões na balança comercial do complexo eletrônico 
em 2007: componentes eletrônicos (US$ 5,5 bilhões), principalmente

semicondutores (US$ 3,25 bilhões) 
situação
atual

Metas 2010

Desafios instrumentos

Desafios Gestão
1. Implantar 2 empresas de 

fabricação de Circuitos 
Integrados (ou MEMS), 
envolvendo a etapa de 
front-end

2. Elevar o número de Design 
Houses do programa 
CI Brasil de 7 para 15 e 
fortalecer a sua atuação

MCT
MDIC

Implantar 
empresas 

brasileiras de 
projeto eletrônico

Foco: Design 
Houses e ASICS

Implantar 
empresas 
brasileiras 
de projeto 
eletrônico

Foco: Design 
Houses e 

ASICS

BNDES
Apoio	à	
Inovação

Financiamento
Capitalização

Lei 11.484/07 
(PADIS)

Incentivos	Fiscais	
à	produção	local	
de	semicondutores

INPI
Gestão	da	
Propriedade	
Intelectual

MCT
SIBRATEC
Institutos	do
Milênio

ABDI
Articulação SENAI

Formação	e	
TreinamentoSEBRAE

Proimpe

FINEP
Subvenção

Crédito
Capital de 

Risco

Lei de 
Informática 
(11.077/04)
Incentivos	
fiscais

CNPq
Bolsas	RHAE

Lei de Inovação 
(10.973/04)
Incentivos	
Fiscais	à	
inovação

Lei do Bem 
(11.196/05)
Incentivos	
Fiscais	à	
inovação

Converter Brasil em 
plataforma de 

exportação
para grandes players 

Internacionais. 
Foco: CI padronizados 

e foundries
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Desafios

iniciativas Medidas e recursos responsabilidade

instrumentos

Converter o 
Brasil 

em plataforma 
de 

exportação 

Lei 11.484/07 
(PADIS)
Medida	de	

incentivo	para	
semicondutores

Apoio financeiro e 
capitalização

Promoção do 
investimento em 

inovação

Desoneração 
tributária

Centros tecnológicos

Financiamento e capitalização a empresas, 
SPEs, consórcios e joint-ventures para viabilizar 
investimentos no setor

Estruturação de Fundos de Investimento em 
Participações (FIPs) e Fundos de Investimento em 
Direitos Creditórios (FIDCs) 

Grupo de trabalho: Lei do Bem
Objetivo: reduzir a incerteza jurídica quanto à 
aplicabilidade dos incentivos à inovação tecnológica 
previstos na Lei do Bem (11.196/05), regulamentados 
pelo Decreto 5.798/2006.
Prazo: 4 meses

Aperfeiçoamento do PADIS
Eliminação de restrição de acesso aos incentivos do 
Programa na aquisição de máquinas e equipamentos 
usados

CEITEC: 
Infra-estrutura fabril: concluída
Início da produção de circuitos integrados: até julho de 2009
Fortalecimento do Programa CI Brasil e modernização dos 
centros de P&D (incluindo tecnologia de processos)

BNDES

BNDES
Mercado

de
Capitais

MF
MCT
MDIC
ABDI

MCT
BNDES 
FINEP
ABDI

MF

APEX/MRE
Promoção	
Comercial

MDIC/BNDES/ABDI
Atração	de	

investimentos	
estrangeiros

ABDI
Articulação

SUFRAMA:
Apoio	à	exportação

BNDES
Financiamento	à	
Exportação
Capitalização

PROEX

Gestão integrada

MicroElEtrônica: iniciatiVas 
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iniciativas Medidas e recursos responsabilidade

Capacitação e 
Treinamento

Atração de 
Investimentos
 Estrangeiros

Programa de capacitação de especialistas em 
projetos de CI e processos de manufatura de 
semicondutores

Programa estratégico para atração de Investimentos 
Estrangeiros em Microeletrônica:
• identificação de investidores potenciais
• organização de missões de fomento para 

divulgação do mercado brasileiro e dos 
instrumentos de apoio existentes

• apoio à estruturação de operações de 
investimento direto em microeletrônica (incluindo 
joint-ventures)

MCT
MEC
Sistema S
MTE

MDIC
MCT
BNDES
ABDI
MRE
APEX

Apoio às PMEs
(Design Houses)

Estruturação, fortalecimento e capitalização de 
Fundos de Empresas Emergentes (FEEs) e Fundos 
de Venture Capital

Desenvolvimento e capitalização de incubadoras e 
parques tecnológicos, articulados com universidades 
e centros de pesquisa

BNDES
Mercado de

Capitais

MCT/FINEP
BNDES
FINEP 

MicroElEtrônica/sEMiconDutorEs

cEnÁrio PossíVEl (2012)

•	 investimentos no médio prazo concentrados em projeto (design de componentes) e 
em back-end (packaging)

•	 Elementos do cenário:
•	 Programa	PADIS	em	vigor:	incentivos	fiscais
•	 Programa ci-brasil: formação de engenheiros de projeto:

•	 investimento federal de r$ 60milhões (2008-2010)
•	 investimentos anunciados:

•	 back-End:
•	 smart-cards. Empresa symetrix  
•	 Memória	flash.	Empresa	asiática
•	 Encapsulamento de diodos lEDs (low-end). Vision

•	 Expansão da área de projeto de componentes complexos (semicondutores)
•	 indicadores

•	 05 a 10 novos empreendimentos em back-end
•	 investimento médio: us$ 20Mi /empresa

•	 base de “design industrial”
•	 1500 projetistas empregados no brasil

•	 atual: 350 empregados (freescale + 07 Design houses)
Porte total: us$ 400 Mi (back-end)
  u$$ 150 Mi/ano design
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inVEstiMEntos ProPiciaDos PEla MuDança Estrutural/tEcnolóGica

inVEstiMEntos EstratéGicos

conclusions

Micro or nano ? tWo killEr aPPlication ExaMPlEs

•	 DEsiGn: investimento em capital-light:
•	 startups em 3 níveis:

•	 Dh1: iDM integrada verticalmente
•	 Dh2: integrator; platform owner
•	 Dh3: empresa provedora independente de iPs e fornecedora de serviços de “design”

•	  Empresas de iPs focando em software embarcado.
•	 questão metodológica: it service x sistema de hW
•	 oPortuniDaDEs novas de investimento

•	 instituições de r&D focando em pesquisa industrial, suporte e desenvolvimento pioneiro 
ligado à indústria eletrônica. 
•	 Exemplos: itri / taiwan - Etri / s. korea

•	 sematech (usa), iMEc (bélgica), sElEtE (Japão) / indústria semicondutores
•	  no passado, papel do cPqD /brasil

•	 Centros	de	P&D	industrial	como	entidades	privadas	de	interesse	público,	com	forte	finan-
ciamento estatal

•	 industrial Policy for it and EE is in place in brazil
•	 instruments

•	 fiscal and credit incentives
•	 federal level support for company r&D

•	 ic brazil and PnM Program
•	 Distortion in the innovation system in brazil

•	  r&D in companies is limited 
•	 need for more interaction – companies – world class institutes and universities
•	 More enterprise r&D

•	 region Mercosur has to add new actors in the scenario
•	 Vc capital, incubators, innovative companies, etc

•	  in-ViVo instrumentation:
•	 Micro is as important as nano
•	 MEMs or nEMs: it’s the application !

•	 ad hoc sensor networks
•	 ambient intelligence
•	 smart silicon “dust”
•	 tag on everything
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local coMPonEnts inDustry

PnM – kEy Point 

rEsEarch scEnario in MicroElEctronics

rEsEarch scEnario

initiatiVEs unDEr inDustrial PoliciEsfor sEMiconDuctors

brazil semiconductor imports: us$ 3.5 billion

excludes gray imports & components in subassemblies, parts, etc.

local production of electric “components”: us$ 5.2 billion

includes compressor, assembled parts,
subsystems, automative electronics, passives

the business success depends on entering the engineering value chain
Electronics inovation implies co-evolution of both:
systEMs    coMPonEnts

Define	First:
services, standards
hardware platform

then components
 Embedded software + chips

•	 300 Professionals working on r&D and teaching simultaneously in brazilian institutions
•	 100 Master´s and 40 Ph.D. per year
•	 basic silicon microfabrication on a research scale: 4 public universities 

•	 2: são Paulo state: unicaMP, usP 
•	 2: federal: ufrGs,ufPe

•	 cEnPra – federal r&D center - Mask fabrication by direct write ; basic packaging ; displays. 
•	 inPE e lnls – sensors; space devices and advanced characterization.
•	 cEitEc – a public company with focus on ic design and wafer fabrication (cMos initially)
•	 cEitEc - a company wholy owned by the federal government 

1. ic- brazil Program
2. support to university Program 
3. Round	of	financing	through	FINEP	federal	agency	and	SEPIN	of	the	

Ministry of science and technology
4. agency for industrial Promotion linked to the President´s agenda and 

Ministry of industry and foreign trade
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ic brazil ProGraM

cliEnts ProsPEctED Within brazil

stratEGic arEas – sEMiconDuctors

Main obJEctiVEs 
•	 Explore opportunities in the ic design business chain, in close association with the 

higher learning and r&D institutions
•	 focus the itc policymaking (law 8248, 1991) in the semiconductor component: 

foster activities with smaller investment barriers.
•	 target ic design and federally funded projects with value added for the local 

electronics industry
•	 attract major players to establish design and EDa engineering in brazil in the future 
•	 Promover atividades e projetos que agreguem valor a diferentes setores 

econômicos, inclusive complexo Eletrônico

•	 opportunities in competitive industries doing production in brazil
•	 transportation and automotive
•	 agri-business
•	 capital goods
•	 instrumentation, medical
•	 Power systems

DEsiGn housE ProGraM 
•	 objective: created 5  Dh centers in 2005

•	 increase to 15 companies in 2010
•	 Participants: cEnPra at campinas, lsitec in são Paulo, cEitEc  in Porto alegre, cEsar  

in recife and ct-PiM Manaus free trade zone
•	 infrastructure: Workstations, sW and hr
•	 initial focus areas: automation, hDtV, rfiD, telecom.

tyPEs of suPPort
•	 companies as start-ups in 3 levels:

•	 Dh1 : iDM vertically integrated
•	 Dh2 : integrator; platform owner
•	 Dh3 : independent iP and design service providers

•	 companies focusing on embedded software 
•	 r&D institutions focusing on support and development linked to the electronics industry
•	 higher learning and research institutes
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DEsiGn cEntErs

ic brazil & national Plan for DEsiGn

CEITEC 
Design & CMOS 

microfab
NSCAD-UFRGS: HR 
and support to CAD 

and Training

CENPRA
Displays & Training

 Broadband Network 
 HR & Design 

Houses 

Start up companies
Embedded software 

Brazil-IP

action itEMs coMPlEtED 
•	 approval at Ministry level. Multi-year funding.
•	 cEitEc : microfabrication center built

•	 activate its fab tools (underway, 2008-09) 
•	 call for Proposal by federal agency towards r&D institutions
•	 scholarships/traineeships for top Engineering
•	 federal subsidy for Engineering salaries

MErcaDo brasilEiro DEsoftWarE E sErViços  DE tiinforMÁtica:  

1,23% Do Pib brasilEiro
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softWarE E sErViços ti

EstratéGias: focalização, conquista DE MErcaDos, DifErEnciação 

situação
atual

Objetivo: posicionar o Brasil como produtor e exportador relevante  de software e serviços de 
TI no cenário mundial

•	  Exportações limitadas: us$ 800 milhões (exportações mundiais:                 
us$ 36 bilhões) 

•	  Mercado doméstico: us$ 9 bilhões, crescendo a 15% a.a.
•	  baixa participação de empresas brasileiras de tecnologia nacional no       

mercado interno
•	  oferta fragmentada, com grande número de PMEs
•	 	Janela	de	oportunidade	para	conquista	de	parcela	mais	significativa	do		

mercado offshore 

Metas

1. Exportações: us$ 
3,5 bilhões em 2010

2.  100.000 novos em-
pregos formais até 
2010

3. serviços ti: conso-
lidação de 2 grupos 
ou empresas de 
tecnologia nacional 
com faturamento su-
perior a r$ 1 bilhão

ampliar a inserção 
internacional

incrementar o 
investimento

em capacitação 
tecnológica

consolidar e 
 fortalecer a

 marca “brazil it”

fortalecer as empresas
brasileiras de tecnologia

nacional e 
apoiar a consolidação 

empresarial
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Outline
1. Introduction
2. IC-Brazil Program
3. Related Activities
4. University Programs
5. NAMITEC Research Network
6. Summary

Sergio	Bampi	(UFRGS)	
&	J.	Swart	(Unicamp)

Federal	Univ.	of	Rio	Grande	do	Sul
State	University	of	Campinas	–	UNICAMP

BRAZIL

“The IC-Brazil Program and
Related Activities”
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•	 Innovation
•	 Is	key	for	economical	and	business	success
•	 Requires	specific	components	or	ICs

•	 Examples	of	innovation	based	on	semiconductors
•	 >	1950	–	Military,	aerospace,	radio,	analog	communications	
•	 60	–	Calculator,	3rd	gen.	computer	IBM360	
•	 70	–	Microprocessor,	microcontroler	
•	 80	–	PC,	electronic	games,	DSP	
•	 90	–	Celular,	digital	camara,	internet,	DPD	
•	 00	–	Digital	&	3D	TV,	MP3,	SmarthPhones,	Ultra-books,	Tablets
•	 202x	–	Health	&	Energy	-	Innovation	by	Electronics	

1. Introduction

Drivers for the Semiconductor Industry

Global Semiconductor Market (forecast)
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Brazil - Electronic components: IC imports

Components Trade Balance of Brazil US$ million – FOB



 Una posible Hoja de Ruta para la Ingeniería Electrónica en el Uruguay - 55

Commercial trade balance by type of components ( US$ millions)

General Tendencies and Challenges

Importance of Microelectronics

Brazil – a summary

•	 New	products	and	applications
•	 Cloud	computing
•	 Convergences	of	functions:	notebook	or	smartphone?
•	 Mobility	and	easy	to	use
•	 Universal	access,	connectivity,	interoperability
•	 Wireless	sensor	network
•	 Ambient	energy	harvesting
•	 Ecological	correctness

•	 Present	in	practically	all	areas
•	 Semicondutors:
•	 Key	for	product	inovation
•	 Sucess	of	Modern	Industries
•	 Latin	America:	all	IC’s	are	imported
•	 Negative	trade	balance
•	 Foreign	dependency:	requirement	of	export	licences	for	local	products	with	incorporated	IC’s
•	 Difficulties	to	import	components	for	strategic	programs	like	satellite	development
•	 AUTONOMY

•	 Brazil	was	active	since	the	beginning:
•	 60’s	–	Philco	–	diodes	and	transistors.
•	 70’s	–	RCA/Philco,	sold	to	SID	microelectronics	in	the	80’s.
•	 Many	back-end	industries:	Philips,	TI,	Fairchild,	Itaucom

•	 90’s	–	opening	of	the	borders	and	globalization
•	 00’s	–	Increasing	trade	balance	deficit;	economical	studies	performed	by	ministries	

and	BNDES	lead	to:
•	 Policy	of	incentives	to	attract	investments	and	perform	R&D	in	Brazil:	Lei	de	

informática,	Lei	do	Bem	(Inovation),	PDP,	PADIS,	subvenção	econômica,	
financiamentos	BNDES
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Semicon Industries in Brazil - 2010

2.1 Brazil-IC Program Start-up 

2.1 IC-Brazil - Vision & Objectives

2.1 Focus on IC Design

•	 AEGIS	–	power	devices
•	 SEMIKRON	–	power	devices
•	 SMART	–	back-end	for	memories
•	 Hana	Micron	&	Teikon	=	HT	Micron	–	back-end	for	memories
•	 CROMATEK	–	back-end	for	LED’s
•	 Tecnometal	Energia	Solar	-	photovoltaics
•	 FREESCALE	–	design	center

1.	 Objectives	
2.	 Organization	
3.	 Training	Centers
4.	 Design	Houses
5.	 Examples	of	IC

•	 June	2005
•	 Launched	by	CATI/SEPIN/MCT
•	 Initiative	of	Academy,	Government	and	Industry

•	 To	promote	the	development	of	an	ecosystem	in	microelectronics	in	Brazil	and	the
insertion	of	Brazil	in	the	semiconductor	market

•	 Promote	local	IC	companies
•	 Attraction	of	international	companies

•	 E.g.,	Freescale	–	today	170	IC	designers
•	 SMART	Modular	–	DRAM	back-end	fabrication
•	 HT	Micron

•	 Promote	electronics	innovation:	DTV,	instrumentation,	automation
•	 Synergy	with	other	governmental	incentives:

•	 Informatics	law
•	 PADIS	–	new	program	for	semiconductors	and	displays
•	 Direct	subsidy	for	R&D	in-company	(by	FINEP	agency	and	BNDES	Bank)

•	 Demand	for	new	ICs:
•	 Growing	markets
•	 New	applications
•	 Growing	opportunity	for	Fabless	(since	2006:	>	20%)

•	 Fertile	field	for	innovation
•	 Some	Technical	Challenges:

•	 Growing	complexity	&	functionality	
•	 Power	consuption	and	heat	removal
•	 SoC	and	SIP
•	 Growing	parameter	variability	–	redundancy	and	route	auto-correction

2. IC-Brazil Program
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2.2 IC-Brazil Organization

2.2 IC-Brazil – Organization & Activities

2.3 IC-Design Training Centers

•	 Steering	Committee	
•	 3	sub-committees

•	 Infrastructure	
•	 Education
•	 Business

•	 Meetings	each	3	months
•	 	Executive	Office

•	 Located	at	CTI,	Campinas

•	 Support	for	design	houses
•	 Support	for	fabrication:

•	 Wafer	fabrication
•	 Packaging
•	 Testing	of	IC´s

•	 	IC	design	training	program

•	 CT1	–	UFRGS,	Porto	Alegre	–	started	on	April	2008
•	 CT2	–	CTI,	Campinas	–	started	on	August	2008
•	 Format:	Phases	I,	II	e	III	–	Non-degree

•	 Phase	I:	teory	and	EAD	tools	–	5	months
•	 Phase	II:	design	assignment	–	7	months
•	 Phase	III:	internship	at	DH´s	or	companies	–	12	months

•	 370	designers	in	professional	tools	(Aug.	2010)
•	 127	under	training	(Aug.	2010)

•	 Certification	of	Instructors	by	Software	tool	vendor
•	 10	Theory
•	 12	EDA	Tools

•	 Support	from	2	Toshiba	specialists	during	2010-2011
•	 Financial	support:	FINEP	e	CNPq

•	 Current	annual	expenses	CT1	e	CT2:	R$	3,5	millions
•	 Fellowships:	Phase	I/II	+	Phase	III:	R$	5	to	6	millions
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2.4 Design Houses

2.4 Design Houses – numbers Dec. 2009

2.4 Design Housesin Brazil

•	 Originally:	7	DH´s:	CTPIM,	CETENE,	CESAR,	CTI,	WvB,	LSITec,	CEITEC	.
•	 Call	59/2008:	11	DH´s

•	 Total	=	18
•	 450	Designers
•	 Locations
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2.4 Design Houses

2.4 CEITEC – Wafer Fab & DH

2.4 Packaging - CTI

•	 Financing:
•	 Fellowships:	CNPq	
•	 EDA:	FINEP	

•	 Wafer	fabrication:
•	 International	Foundries
•	 CEITEC	–	under	set	up

•	 Packaging:
•	 International	Services
•	 CTI

•	 Test:
•	 International	Services
•	 Packaging	(	3	companies)	&	Test	(ATE)	abroad

•	 Small	scale	ceramic	packaging	–	engineering	phase	of	IC	design
•	 Chip	on	Board	(COB)	technology	for	prototyping;
•	 Packaging	of	sensors	and	SAW	devices
•	 Microsoldering	of	Al	and	Au	wires
•	 Special	dicing	for	different	substrates:

•	 Si,	GaAs,	Al2O3,	LiNbO3,	glass,	quartz,	circuit	boards,	etc.	

Building 2 - 5.100 m2
•	 	Design	Center;	Marketing
•	 	Process	engineering	
•	 	Technological	incubator
•	 	Training	Facilities	

Building 1 - 9.600 m2
•	 	2.000	m2	Clean	rooms:	

production	and	training	
(800	m2	class100)

•	 	4.000	wafers/month	(200	a	
15.000	chips/	wafers)
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2.4 Characterization and Failure Analysis

2.4. Reliability and Certification

2.5 Some Examples of IC’s
2.5 DH´s - Examples of IC’s - CETENE

•	 Modulators	for	Digital	TV:	DVB-C	
and	DVBS2	in	FPGA

•	 Tec-Sys
•	 Other	IC’s:

•	 decodifier	MPEG4
•	 decodifier	MP3
•	 microprocessor	8051

•	 Control	circuit	for	public	
illumination	in	FPGA

•	 FINEP/Sebrae

Teradyne	MicroFlex	tester

Optical	Microscope	

Climatic	chamber	–	Vötsch	7033	 Thermal	cycling	chamber	Vötsch	7012

Logic	analyzer-HP16500B

SEM	w.	EDX/WDS

Wafer	prober	–	Microma-
nipulator	6400

FIB/SEM	dual	beam
(@	CCS-UNICAMP)

Burn-in	
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2.5 DH´s - Examples of IC’s - LSITec

2.5 DH´s - Examples of IC’s - CTI

1.	 Failure	detector/signalizer	on	high-voltage	transmission	lines	
•	 CPFL

•	 Magnetic	card	interface	
for	commercial	and	bank	
automation

•	 CIS	Eletrônica

•	 Chip	set	for	wireless	telephone
•	 Intelbrás

2	Failure	detector/signalizer	on	high-voltage	transmission	lines	
•	 CPFL

3.	Digital	and	analog	industrial	instrumentation	and	communication	protocols
•	 Treetech
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2.5 DH´s - Examples of IC’s - CPWvB

2.5 DH´s – Examples of IC’s - SMDH – Santa Maria Design House

2.5 DH´s - Examples of IC’s – NPCI

•	 8	bit	microcontroller	
based	on	Z80	for	
analog	TV	applications

•	 Semp-Toshiba

•	 ZR16:	Microcontroller	(MCU),	contains	processor,	
memory	and	I/O	functions,	analog	conversion	
voltage,	internal	oscillator	and	EEPROM	and	RAM	
memories.	

•	 	Exatron
•	 	Proprietary	architectures:	EEPROM,	Timer	and	

watchdog,	Flexible	supply	voltage,	A/D	converter,	
by	chipus

•	 Filtering	stage	for	a	cavitation	system	at	large	electricity	generators

•	 RF	data	receiver
•	 RFID

•	 Microprocessor,	designed	by	20	
engineers	during	6	month	training	
at	Toshiba,	Japan

•	 Cryptographic	core	
forAES128	algorithm

•	 Semp-Toshiba
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2.5 DH´s - Examples of IC’s – IDEA!

3.2 University Programs

Microfabrication Course at UNICAMP for undergraduate and graduate students

•	 SoC	for	public	telephone,	containing:
•	 microprocessor	8051
•	 Real	Timer	Clock
•	 Internal	RAM	memories

•	 Icatel
•	 DVB-S2	modulator	for	digital	TV	

satellite	transmitters	
•	 Collaboration	with	CETENE
•	 Tecsys	do	Brasil
•	 ID-DTV01	demodulator	for	Brazilian	

digital	TV	receptor
•	 Contains	tuner,	ADC,	demodulator	

and	USB
•	 Collaboration	with	Instituto	Eldorado
•	 Cost	reduction	of	50%	compared	to	

competition
•	 65	nm	technology

•	 Programs	and	annual	budgets:
•	 Brazil-IP:	fellowships,	expenses	and	investment:	R$	1,4	M
•	 PNM	National	Microelectronics	Program:	M.Sc	&	PhD	felloships:	R$	830	K
•	 EDA:	R$	1,000	K	(36	Univ.	&	Colleges	of	Engineering)

•	 MOS	Technology
•	 Hands	on	practice.
•	 3	times/year	(80	h)	
•	 15	students/class
•	 Partial	support	from	NAMITEC	and	EDS/IEEE
•	 Over	400	students	during	11	years

3. Related Activities 

1.	 University	Programs
2.	 NAMITEC	Research	Network
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3.3

INCT NAMITECMicro and Nanoelectronics Systems

•	 Program	of	CNPq/MCT	with	partnership	of	FAP´s,	
CAPES,	BNDES,	Petrobras,	MS,	MEC

•	 122	projects
•	 R$	605	millions	(3	years)
•	 Period:	2009	a	2014	

•	 Members:
•	 136	researchers
•	 23	institutions
•	 13	states
•	 Financial	support:
•	 CNPq	+	FAPESP	+	CAPES
•	 R$	7.197.327,57	+	431.839,65	=	7.629.167,22	(3	years)
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NAMITEC is anInterdisciplinary Network

•	 EE	Dept’s:			 	 	 13
•	 Informatics/Computer	Dept’s:		 3
•	 Physics	Dept’s:		 	 	 3
•	 Chemistry	Dept’s:		 	 	 1
•	 Agriculture:		 	 	 Embrapa
•	 Biologia/ecologia	 	 	 INPA		
•	 General	R&D	Institutes:	 	 IPT,	CCS,	CTI,	CT-PIM,	VonBrauwn

bampi@inf.ufrgs.br
jacobus@fee.unicamp.br

www.ci-brasil.gov.br
namitec.cti.gov.br

4. Summary

1.	 Microfabrication/electronics	is	a	key	element	for	innovation
2.	 Development	of	the	area,	specially	in	emerging	economies,	

needs	government	support.
3.	 Good	engineers	are	essential,	specially	IC	designers	with	

professional	skills.
4.	 IC-Brazil	program	(training	and	DH’s),	University	Programs	

and	NAMITEC	Research	network	are	part	of	the	effort.
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Purpose	of	this	talk

Why	is	this	even	an	idea	to	ponder?

International	trade	in	the	electronics	sector

Major	electronics	industry	
corporations	in	Japan	

The	Electronics	Industry

•	 Provide	a	quick	general	overview	of	the	Electronics	Industry	worldwide
•	 Discuss	the	development	of	human	resources	for	developing	this	industry	in	Latin	America

•	 Especially	Uruguay

•	 Because	Uruguay	once	had	a	thriving	electronics	industry
•	 Because	the	Electronics	Industry	has	the	potential	to	provide	significant	added	value	and	

diversify	the	Uruguayan	economy
•	 Because	the	success	of	the	software	industry	in	Uruguay	has	shown	that	“it	can	be	done”	
•	 Because	there	are	examples	of	niche	markets	where	Uruguay	is	playing	a	role	in	the	

electronics	industry
•	 Namely	–	pacemakers	and	other	implantable	medical	devices	(CCC	del	Uruguay)

•	 The	global	electronics	market	has	been	estimated	at	$2	trillion	each	year
•	 Semiconductors	alone	account	for	$275	billion	revenue	worldwide,	with	annual	growth	

forecast	of	between	6	per	cent	and	8	per	cent	

•	 Given	the	manufacturing	strength	of	Japan,	Korea,	China	and	the	US,	these	countries	
offer	the	greatest	opportunities	for	trade

Sony,	Pentax,	Casio,	Citizen	Watches,	Hitachi,	Mitsubishi	Electric,	Panasonic,	Roland,	
Sharp,	Canon,	Epson,	Yamaha,	Sanyo,	Fujitsu,	Korg,	Fujifilm,	JVC	Kenwood	Inc,	Toshiba,	
Pioneer,	Nikon,	TDK,	Nintendo,	Olympus,	Star	Micronics	Co.,	Ltd	
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Value	of	the	Electronic	Industry	in	
selected	countries	(USD)	

Value	of	the	Electronic	Industry	in	
selected	countries	(USD)	

Some	Characteristics	of	the	Electronics	
Industry	(1)

Main	Subgroups

•	 China	(mainland):			 	 475	billion
•	 China	(Taiwan):		 	 	 300	billion
•	 Japan	 	 	 	 220	billion
•	 UK:		 	 	 	 100	billion
•	 India:		 	 	 	 11	billion

•	 The	following	now	manufacture	in	India:	Siemens,	Texas	Instruments,	Matsushita,	
Alcatel,	LG,	Samsung,	Sharp	and	Lenovo

•	 Conceptualization	and	testing	of	new	ideas	and	new	products
•	 Including	market	analysis	

•	 High	level	design
•	 Block	diagrams,	operation	concepts	

•	 Prototype-level	design
•	 Including	additional	market	analysis	and	consumer	receptivity	testing	

•	 Design	for	manufacturing	
•	 Manufacturing	

•	 Very	adaptable;	serves	a	very	large	spectrum	of	old	and	new	products
•	 From	refrigerators	to	iPads

•	 Machinery	components,	e.g.,	microprocessors
•	 Cloud	computing	Support
•	 Telecommunications	equipment
•	 Consumer	electronics
•	 Medical	equipment
•	 Instrumentation
•	 Process	control	
•	 Optical	and	photographic	equipment
•	 Electronic	systems	design
•	 Photonics

•	 optical	technologies,	lasers	and	laser	processing	equipment	and	lighting



 Una posible Hoja de Ruta para la Ingeniería Electrónica en el Uruguay - 69

Main	Subgroups

Main	Subgroups

•	 Capable	of	shifting	focus…	
•	 Only	7	years	ago	(2004)	the	main	driver	of	the	Korean	electronics	industry	was	believed	

to	be	a	combination	of	a	VCR	and	a	DVD	player
•	 Where	are	these	technologies	today?
•	 Where	is	the	Korean	electronics	industry	today?

•	 A	wide	variety	of	consumers	and	types	of	products
•	 Smartphones:	a	communication,	computing	and	networking	devices	that	allow	
•	 multimedia	access,	entertainment,	multi-mode	communication	and	computing
•	 Cell	phones:	cheap,	yet	powerful	electronic	devices	that	drive	the	leading	edge	of	technology
•	 Avionics:	expensive	electronic	devices	that	are	based	on	old,	previous-generation	technology

•	 Capable	of	shifting	focus:	example	–	the	computer	systems	industry
•	 1950-1980:	high-end	enterprise-class	hardware

•	 Cray,	IBM	mainframes
•	 1980-2010:	personal	computing
•	 Now:	consumer	electronics	(smartphones,	tablets	and	game	consoles);	data	centers
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Quick	Changes:	past	success	is	no	
guarantee	for	future	results
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Increased	Emphasis	on	Intellectual	
Property	and	Patents
•	 Increasingly	it	has	become	important	to	companies	to	own	patents	in	their	fields	of	development

•	 To	use	or	to	block	others	from	using…
•	 We	observe	large	purchases	of	corporations	because	of	their	patent	portfolios	

•	 And	the	emergence	of	“patent	trolls”
•	 Example:	in	August	2011	Google	paid	$12.5	billion	for	Motorola’s	U.S.	Smartphone	business	and	

its	17,000	patents.	
•	 “This	is	$12.5	billion	that	one	of	America’s	most	creative	companies	will	not	use	to	innovate,	

fund	research	or	hire	anyone	beside	patent	lawyers.
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The	current	trend:
Tablets,	tablets	everywhere	
•	 	Apple’s	iPad	has	spawned	a	host	of	challengers

•	 Currently	the	Apple	iPad	rules	the	market
•	 Motorola’s	Xoom,	which	is	one	of	the	first	built	on	Google’s	new	Android	3.0	Honeycomb	

platform,	which	has	been	specifically	designed	for	tablet-style	computers.
•	 Toshiba,	Lenovo	and	a	host	of	other	firms	also	work	on	new	tablets.
•	 The	number	of	tablets	bought	in	America	will	soar	from	an	estimated	10m	units	this	year	

to	35m	by	2012,	with	Apple	still	dominating	the	field	by	then.	

Main	Subgroups

Yet	Additional	Areas	of	Expansion

•	 Smartphones
•	 Dedicated	e-readers
•	 Mobile	Navigation	Systems	

•	 Home	and	remote	healthcare
•	 electronics	can	be	deployed	to	track	the	health	of	the	population

•	 Flexible	electronics
•	 flexible	display,	flexible	solar	cell,	printed	RFID,	flexible	lighting
•	 1500	research	groups	are	at	work…

•	 Power	electronics	and	photo-voltaics	
•	 Polymer	electronics
•	 Quantum	dot	displays
•	 RFID-related	technologies
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Data	Centers

Human	Resources

International	trade	in	the	electronics	sector

How	Others	Have	Done	that

•	 Success	of	the	electronics	industry	goes	hand	in	hand	with	strong	academic	institutions
•	 Especially	in	countries	that	focus	on	R&D

•	 Increase	in	R&D	induces	a	higher	growth	rate	of	the	industry
•	 this	impact	is	particularly	high	for	small	firms

•	 Silicon	Valley	in	California	was	created	and	fueled	by	Academic	institutions
•	 Most	notably	Stanford	and	Berkeley

•	 The	electronics	industry	of	Korea	owes	much	of	its	foundation	to	KAIST
•	 In	Taiwan	-	Industrial	Technology	Research	Institute	of	Taiwan
•	 In	Israel	–	the	Technion,	Tel	Aviv	University,	Ben	Gurion	University	and	the	Hebrew	University
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In	New	York	City…

In	Campinas,	Brazil…
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“Brazilian	Silicon	Valley”

Educational	Institutions	in	Campinas

Determination	of	R&D	Location

High	Tech	Industry	in	Campinas

•	 It	is	a	modern	city,	located	near	a	giant	metropolis,	São	Paulo
•	 It	has	a	vibrant,	high-tech	university	and	research	environment
•	 A	number	of	high-tech,	non-pollutant	electrical	and	electronics	industries	have	settled	

around	Campinas
•	 Several	industrial	parks	and	incubators	for	high	tech	companies	in	the	fields	of	microelec-

tronics,	computers,	software,	and	telecommunications	have	developed	there.

•	 University	of	Campinas	(UNICAMP)
•	 the	Pontificial	Catholic	University	of	Campinas	(PUCCAMP)
•	 the	UNISAL	(Centro	Universitário	Salesiano	de	São	Paulo)
•	 the	Center	for	Research	and	Development	in	Telecommunications	(CPqD)
•	 the	National	Laboratory	of	Synchrotron	Light
•	 the	Renato	Archer	Research	Institute	(CenPRA)
•	 the	Brazilian	Company	of	Agricultural	Research	(EMBRAPA)
•	 the	Agronomical	Institute	of	Campinas
•	 the	Biological	Institute,	the	Food	Technology	Institute
•	 the	Eldorado	Institute
•	 the	Werner	von	Braun	Institute	and	several	others.	

•	 Campinas	boasts	a	researcher/population	ratio	equal	to	those	of	the	most	advanced	technology	centers

•	 At	the	regional	level:
•	 R&D	wage	difference	
•	 Knowledge	infrastructure	difference	between	home	and	host	countries
•	 The	science	and	engineering	talent	pool	size
•	 Political	risk	level	of	host	countries

•	 At	the	firm	level:	
•	 Experience	of	overseas	R&D	projects	
•	 Prior	experience	of	research	in	the	host	country

•	 IBM
•	 Lucent
•	 Samsung
•	 Nortel
•	 Compaq
•	 Motorola
•	 Dell

•	 Fairchild	Semiconductor
•	 Huawei
•	 3M
•	 Texas	Instruments
•	 Celestica
•	 Solectron
•	 Bosch
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Human	Resources

Inventions	from	Israel
(at	least	to	large	extent)

Inventions	from	Israel
(at	least	to	large	extent)

•	 The	cell	phone	
•	 commercialized	by	Motorola,	with	its	largest	R&D	center	being	in	Israel	

•	 Most	of	the	Windows	NT	operating	system
•	 Voice	mail	technology
•	 VOIP	technology
•	 Many	video,	image	and	audio	compression	techniques	–	for	example	the	technology	used	

in	GIF	and	PNG
•	 Instant	messaging	(ICQ)	
•	 Firewall	security	software	
•	 Intel	wireless	computer	chips	
•	 [Numerous	medicines]
•	 Miniature	video	camera	capsules	to	examine	internal	organs

•	 More	Israeli	patents	are	registered	in	the	US	than	from	Russia,	India,	and	China	combined
•	 despite	the	enormous	population	disadvantage

•	 about	7	million	in	Israel	vs.	2.5	billion	combined	in	the	other	3
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Israeli	Patent	and	Industrial	R&D

Israeli	Patents	in	the	US
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Patents	per	Capita:	Israel	vs.	the	G7

Patents	per	Capita:	Israel	vs.	the	G7
•	 “Magnet,”	a	program	to	encourage	pre-competitive	generic	research	conducted	by	consortia	
•	 A	program	of	technological	incubators	
•	 Various	programs	involving	bilateral	and	multilateral	international	R&D	collaborations
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Lessons	for	Uruguay

The	Key	Lessons	(1)

The	Key	Lessons	(2)

The	Key	Lessons	(3)

•	 The	electronics	industry	is	a	multibillion	dollar	wealth	generator
•	 It	has	a	lot	of	potential	added	value

•	 Uruguay	lives	at	present	of	exporting	commodities
•	 “Don´t	reinvent	the	wheel”	-	look	into	success	cases	like	Taiwan,	Korea	and	Israel,	and	try	to	

adapt	the	relevant	elements	to	the	local	scenario
•	 The	best	time	to	embark	on	new	directions	is	when	the	economy	is	doing	relatively	well

•	 Create	good	graduate-level	academic	programs	and	associate	with	schools	abroad	to	generate	
local	skills
•	 Joint	Ph.D.	programs	may	be	the	leading	way

•	 Include	a	strong	entrepreneurship	component	in	engineering	and	science	degree	programs
•	 Patents	are	part	of	the	process!	

•	 Get	international	commercial	skills	from	successful	Business	schools
•	 Can	we	convince	a	major	business	school	to	use	the	Electronics	Industry	in	Uruguay	as	a	test	case?

•	 Look	for	associations	with	multinational	companies	to	be	part	of	an	added	value	supply	chain,	
thus	generating	local	know-how	and	spin-offs.
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Call	for	Action	–	create	the	Uruguayan	
hi-tech	student	consortium

Call	for	Action	–	create	the	intellectual	
brain	power

•	 Identify	students	from	Uruguay	who	are	in	graduate	school	(worldwide)
•	 Electrical	engineering,	Computer	Engineering,	Biomedical	Engineering,	Computer	

Science,	Materials	Engineering,	Physics,	Business
•	 [Identify	Uruguayan	researchers	in	leading	universities]	
•	 Get	them	together	in	Montevideo	when	they	are	likely	to	be	in	Uruguay	
•	 Create	an	action	committee	of	these	students/	future	technology	leaders	–	make	them	

part	of	the	effort

•	 Identify	high-quality	programs	outside	Uruguay	which	educate	many	Uruguayan	students	in	
High-Tech	and	life	sciences	areas

•	 Develop	agreements	with	them	–	on	student	and	faculty	exchanges,	recruiting,	student	
support	and	mutual	development	agreements

•	 Develop	program	for	funding	Uruguayan	student	graduate	education	abroad,	in	exchange	
of	commitment	to	serve	the	country	after	graduation	
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Development	of	Technology	Companies	in
Emerging	Countries:	Possible	Strategies

Ministerio	de	Industria,	Energía	y	Minería	and	IEEE
Montevideo,	March	29,	2012

David	Frazee,	Partner
K&L	Gates	LLP
Silicon	Valley	Office
630	Hansen	Way
Palo	Alto,	California	94304	USA
Direct:	+1	(650)	798-6771
Email:	david.frazee@klgates.com
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Keys to Success

Issues in Emerging Countries

Best Practices

Talent
Capital
Markets
Entrepreneurial	ecosystem
	 Critical	mass	and	multi-generations	of	mentors	and	experience
	 Professionals,	middle	management,	thought	leaders
	 Universities
	 Spirit	of	entrepreneurship	and	culture	of	risk/failure
Government	policy
	 Technology	protection
	 Technology	transfer
	 Tax,	trade,	contracts,	grants,	and	investment	stimulation

First	generation	problem
	 Brain	drain	and	returnees,	lack	of	middle	level	management
	 Multinational	mentoring
Insufficient	venture	capital
	 Insufficient	amounts,	poor	terms,	inexperience	of	investors
	 Investors	often	do	more	damage
Skewing	of	development	and	talent
	 Low	capital	and	time	intensive	development	favored
	 Higher	skill	and	capital	intensive	development	rarely	occurs
Lack	of	government	support
	 Related	issue:	ill-conceived	programs,	such	as	poorly	designed	direct	grant		 	
	 programs	or	incubators
	 Most	advisors	lack	real	experience
Lack	of	intellectual	property	and	global	sophistication

Focus	on	a	few	areas	of	national	importance
	 Some	competitive	advantage	or	significance
	 Significant	investment,	from	education	to	R&D	to	tax	and	trade	policies	and		 	
	 investment	decisions
	 If	target	areas	are	of	high	value,	potential	for	spinoffs	is	huge
Jump	start	technology	economy
	 Attract	multinational	technology	companies	for	high	value	work
	 Attract	returnees	to	start	new	and	innovative	businesses
	 Attract	best	advisors	and	professionals	with	practical	experience
Improve	local	talent	pool
	 Get	best	students	to	want	to	study	subjects	and	stay	in	country
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	 Professionals
	 ManagementAttract	best	funds	and	investors
	 Matching	funds	and	loans,	tax	policy	and	credits
	 Presence	in	Silicon	Valley	and	relevant	regions
	 Opportunity	to	be	regional	hub
Help	develop	markets
	 Government	purchasing
	 Government	grants	(with	performance)
	 Trade	assistance	and	work	with	nations	with	relevant	markets	and	technology
Make	universities	meaningful	partners
Stimulate	creation	of	valuable	intellectual	property

Improving the Typical Solutions

Questions?

“Naked”	incubators	and	tech	parks
	 Real	estate	does	not	make	entrepreneurs
	 Can	work	if	coupled	with	best	practices,	training,	support,	networks,	mentoring,		 	
	 advisors,	capital,	etc.
	 If	combined	with	vibrant	ecosystem,	can	help	create	critical	mass
Indiscriminate	funding
	 Entrepreneurs	and	companies	are	made,	not	born
	 Real	value	comes	building	real	businesses	and	creating	or	exploiting	real	markets		
	 (products,	engineers,	revenues,	margins,	profits)
	 Requires	discipline,	focus,	relentless	drive
University	technology	transfer	by	itself
	 Need	to	create	and	protect	good	IP	to	begin	with
	 And	strive	to	maximize	value	of	the	asset	to	society

Please	contact	me	at:

David	Frazee,	Partner
K&L	Gates	LLP
Silicon	Valley	Office
630	Hansen	Way
Palo	Alto,	California	94304	USA
Direct:	+1	(650)	619-1631
Email:	david.frazee@klgates.com


