SMART CITY, INTERNET OF EVERYTHING and INTELLIGENT TRANSPORTATION

|OT BRAZIL

IPD-Eletron / ABINEE APR.14




loT is the next Big Thing

Vodafone’s M2M Barometer 2013 reveals that 12% of
businesses in the target markets have already started
deploying M2M and 51% expect to deploy within the next two
years. According to Telefonica, customers have moved from

“hundreds of M2M lines to millions of lines”, while Deutsche
Telekom also noted that it is beginning to integrate M2M units
in “high volumes” (From concept to delivery: the M2M market
today, GSMA, Feb 2014)




VISIONS FROM THE INDUSTRY

“The vision of more than 50 billion connected dewces WI// see profound changes in the way
people, businesses and society interact”. — Ericsson

“By 2022, there will be 1.8 billion automotive M2M connections ... generating a staggering 5422
billion” — Telefonica

“Today, more than 95 per cent of information in the industrial world is funseen] or not even
stored ... open the door to a variety of benefits for the industrial economy allowing us to remove
S150bn in waste” — Bill Ruth, Vice-President, GE Software and Analytics

“We in the telecom industry believe M2M is going to surprise the investor community by
growing leaps and bounds” — Idea Cellular

“Residential smart meters alone will increase the data processed for billing purposes from 12
meter reads per year to 35,000” — Oracle




SIZING UP THE MARKET

According to GSMA, global M2M
connections reached 195mnin 2013,
growing at almost 38% annually between
2010 and 2013. GSMA’s definition involves
only SIM-based connections and excludes
consumer devices such as e-readers.

Asia is the largest regional M2M market,
accounting for 42% of global M2M
connections, followed by Europe (28%),
North America (18%), Latin America (8%),
Africa (4%) and Oceania (1%).

Global M2M Connections (mn)

The size of the M2M market is nearly S10bn
globally (as of 2013), of which roughly S5bn

represents revenue to mobile operators
Source: GSMA




SIZING UP THE MARKET
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SIZING UP THE MARKET

Company Country Operator Description

ABB Robotics Global Wyless Global remote monitoring of robots

Atlas Copco Global Vodafone Monitor compressed air products across global sites for R&D and support teams
East Richland County USA KORE Waste water monitoring

General Electric Global AT&T Remotely track, monitor, record and operate machines

Hitachi Construction Machinery Global Telenor Track and monitor its vehicles

Ice Energy USA AT&T Data on status and performance of energy storage units

Nespresso Global Orange SIMs embedded in B2B coffee machines with worldwide remote machine diagnostics
Phoenix Contact Germany Vodafone, T-Mobile, 02 Remote monitoring

Sensile Global Swisscom 40,000 fuel tanks across 42 countries

ThyssenKrupp Global Vodafone 50,000 M2M cards for monitoring of elevators and emergency intercom systems
Volkswagen Germany Vodafone Supply chain logistics and production

Source: BofAML Global Research, company websites, press reports




BliG DATA AND DEVICE EXPLOSION

By way of example, according to the Electric Power Research Institute (EPRI), a single
smart meter reporting usage data at 15-minute intervals generates roughly 400MB
of data per year. Expanded across a million meters, the terabytes worth of
information a smart grid project generates can overwhelm utilities with even the
most sophisticated internal data management systems.

“Residential smart meters alone will increase the consumption data processed for
billing purposes from 12 meter reads per year to 35,000 or more” Source: Oracle




M2M ARCHITECTURE

In this architecture all data
must flow up and down to
maximize the overall system’s

intelligence. Huge amounts of
data must be exchanged to an
optimized operation
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M2M ARCHITECTURE

When it comes to vehicles and
other high-value items it is
already very hard to provide a
cost-effective electronic
device; what about other
items and goods in general?

GSM/WiFi/BT/ZigBee




THE ROLE OF RFID IN THE 10T WORLD

RFID chips can be virtually
embedded in almost
everything: It works with no
batteries; it is accessible by
smart-phones / low-cost
readers and are now capable
of hold data / ID with
advanced encryption
mechanisms
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Documents with an unique ID Wernher von Braun

Brasil-ID concept enables
several different
- configurations to address
this application

Besides the information age is maturing, paper
production / consumption is growing strong

Wernher von Braun Center for Advanced Research www.vonbraunlabs.org Jan 2010 CONFIDENTIAL




THE RFID ARCHITECTURE
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Readings (of IDs and Sensors) are made as items pass
through the infrastructure




THE RFID ARCHITECTURE
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Smart-Phones are also part of the of the infrastructure and
are able to read RFID’s ID and signals from enabled sensors




THE RFID ARCHITECTURE

Smart-Phones are also part of

the of the infrastructure and
are able to read RFID’s ID and
signals from enabled sensors:

An application would enable
to sell data when close to the
metering device?

The metering owner will program metering data-rate and
allowances to data-reading (encrypted) to be directed to a
central BackOffice




Wernher von Braun Center is a genuine Brazilian
independent, private, not-for-profit organization. Its
mission is to develop scientific exploration while
developing technical innovation for companies and:
institutions. It started its activities in 1997. Brazilian
Government recognizes it as an institution able to
participate in projects based on tax-incentives to
promote R&D.

The Center has four units: Unit 1 (Alphaville,
Campinas-SP), Unit 2 (Sao Carlos-SP) and Unit 3
(Galleria, Campinas-SP) and Unit 4 (North San
Jose, California). More than 100 R&D professionals
full-time dedicated to the Center develop innovative
approaches to concepts and problems companies
and also Government brings to the Center seeking
for solutions and real implementation.




VonBraunLabs RFID Universe

The Center developed
technologies and systems to
massive dissemination and
application of RFID: Low-Cost
UHF Readers, Intelligent HF
Readers, Special Antennas,

13.56MHz and 915MHz RFID
Integrated Circuits, Semi-
passive and passive secure
Transponders for Logistics and
AVI, Complete ORT systems
and BackOffice/IT solutions
for Complex, Scaled
Operations based on RIFD

VonBraunlLabs RFID Universe i3 e aE e avaneasn:
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VBL took special role in the conception, development and
implementation of the new AVI systems in Brazil, including the new
Sao paulo State’s All-Electronic Tolling system
http://www?2.artesp.sp.gov.br/ (which is the system adopted by the
National Agency of Terrestrial Transportation (ANTT) for all
Highways in Brazil -
http://www.antt.gov.br/index.php/content/view/28568.html), the
national system for Cargo ldentification, Tracking and
Authentication, Brasil-ID http://www.brasil-id.org.br/ and developed
all the concepts for the national system for AVI, SINIAV
http://www.denatran.gov.br/siniav.htm
Besides developing all sub-systems in their most advanced and
cheap version possible, VBL implemented pilots in several states in
Brazil, helping the Government and over 30 Companies to take
part in those programs.
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Implementation of the System in Sao Paulo

83% of users reduced their costs; 75% of the
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Some of the Results in Sao Paulo

Investment from private companies in
the new system is ~$200 million in the
region of Sao Paulo in the first 15 months
of operation.

More than 19 Concessionaries; 150K+
vehicles in operation; 0.5M+ tags

manufactured; 750+ RFID lanes in Toll
Plazas; 15+ Portals/ORT systems
installed, with ~1M transactions per
month — operations running with more
than 99% efficiency at the certified sites.

Odebrecht and Ipiranga started a new company
called ConecCar

AVAWAVAVAWN 7AVAYAVAVAVAY 1




The National AVl System

First pilot-implementation of the National AVI system in Brazil for Seagull
Technologies, Rio de Janeiro and Department of Transportation of that
State: Tag installation facilities, Transponders, Complete BackOffice (for the
private company and the Government)
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Pilot-Implementations for the National
Agency for Terrestrial Transportatlon

Project developed for ANTT:

Nova Dutra Highway (~300k vehicles/ _

day) — OCR implementation in 5 sites
inviting multinational companies to
demonstrate automation classification

efficiency (VonBraunLabs with the 8- |
lanes site and coordinating all data-

analysis) — a definitive statistical result
to define the technology the national
tolling regulation




Measuring efficiency in several different
tions

testing Condi

GRU 2012082 G 20120822 20822 2 2 GRU_2013082 GRU 2012082212 o ¥ 0047 _3 00013 o
0019 4 00014 02 02 32 5 0 2 023 1 ( 1.02 ‘ ? G TR PG TIA5.PG 7 P TP
086G 0n» Y, 690 G PG

GRU_0LI082212  GRU_0L20822 2 GAU_201 20822 2 2 GRU_201282212 o G 22082 A 2LI062N
2 00012 022 2 0003 400014 022 0030_3 00013 0 2 0 v A 2 “:.‘,:“'ulj o WSS Ny - 4 00046.025
6350 (L FG £ M6 PG ERG L ¢

GRU 2012082212 GRU 2012082212 GRU 2012082212 0 GRU 2012082 GRU 2012082212 GRU_M1 2082 GAL 2 2 A g 120022 GRS _21.24 GRU_201 06221
0002_1.00013.022  0026_4_00014 022 0039_4_00014 022 { 0081 1 00011 022 0041 1 022 00812 00012 022 ¥ 5 00 11 | 5 042_1_00011 025
L2 G (2R3N BRRG 6 958 3 9 G 3 94939 MBI RG

GRU 20120682212 GRUOI08271)  GRUDIIEIZIY GRUOL082712  GRU 0162212 GRU 010827 GRL_ 2012062212
0045 _1_00011 Y0461 00011 022 ¥ 0491 0001) 022 0049 4 00014 ¢ 0050_2 00012 022 0050_4 00014 022
(-2 8 i) 8313 840 FC 3 G BaLrG B2 PG

day and night-time images — more than a million of
each analyzed per each parameter under study




Sao Paulo — Rio implementation

Densidade de trafego (veiculos/km) em GRU 18/9/2012

i’

Automated Machine Vision Systems
utilized by the Center at a site of 8-
lanes: Traffic Density, Type of
Vehicle Occupancy, Average Velocity
per Type of Vehicle per Lane;
integration with RFID
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Sao Paulo — Rio implementation

Densi da de de tré fego (VQiClllOS /] ) Ocupacao de pista por veiculos acima de 10 metros
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Real-Time measurements on traffic density, lane occupancy, average velocity per type of vehicle, etc — several indicators
automatically captured on site to ensure planning and operations of huge track of infrastructure




Sao Paulo — Rio implementation

Velocidades médias por pista Veiculos com velocidade acima de 100km/h
GRU 6/9/2012 (14:00 as 14:30) So.a%

70,0%

60,0%

50,0%

40,0%

30,0%

60

20,0%

—
=
S~
=
L
—_—
%)
= 80
]
=
Q
=
2]
-

&

10,0%

0,0%
p1

[-tarde 55,8%
noite| 68,5%

Real-Time measurements on traffic density, lane occupancy, average velocity per type of vehicle, etc — several indicators
automatically captured on site to ensure planning and operations of huge track of infrastructure




Sao Paulo — Rio implementation

Natribuichs de comprimestoo apurades

The pilot demonstrated all o .
- s . . Distribui¢ao de Comprimentos
possible efficiencies with OCR iRy Nrg et
and Classification
Technologies in Brazil.
Based on this pilot-

implementation ANTT defined
the new national requlation j

for Tolling Operations (dozens Bl ETANIET
of Concessionaries involved) JEESNELE




S State of Sao Paulo
£wes /\utomated Tolling System

Washington Luiz Anchieta

1600+ Toll-Plazas; 20+ Anhanguera Imigrantes
million vehicles; 100+

Bandeirantes Dom Pedro

Ademar de Barros  Ayrton Senna
Sao Paulo State has an area

biager than United kingdors: IS ALLLHBIPlaglelgl Castelo Branco

the best infrastructure in the Marechal Rondon
country (the City of Campinas

[alone] in the State of Sao Paulo
has an economy bigger than the
Country of Chile);

Free-Flow Portals Planned




The expanded infrastructure
will be present not only in the
Federal-Controlled Highways,

but in the major Ports and
similar Strategic locations

Infrastructure expansion —
ANTT/DNIT/SEP

Nova Dutra - BR-116/RJ/SP, trecho Rio de Janeiro - Sdo Paulo

Ponte Presidente Costa e Silva - BR 101/RJ — Trecho Rio — Niteréi

CONCER - BR 040/MG/RI - trecho Juiz de Fora/MG - Rio de Janeiro/RJ

CRT - BR-116/RJ, trecho Além Paraiba - Teresépolis — Entroncamento ¢/ a BR
040/R)

CONCEPA - BR 290/RS - Trecho Osério — Porto Alegre/ Entroncamento BR 116/
RS (Guaiba)

ECOSUL - BR 116/RS, 392/RS e 293/RS

Autopista Planalto Sul - BR-116/PR/SC — Curitiba — Divisa SC/RS

Autopista Litoral Sul - BR-116/376/PR e BR-101/SC — Trecho Curitiba -
Floriandpolis

Autopista Régis Bittencourt - BR-116/SP/PR — Sdo Paulo — Curitiba

Autopista Ferndo Dias - BR-381/MG/SP - Belo Horizonte - Sdo Paulo
Autopista Fluminense - BR-101/RJ — Divisa RJ/ES — Ponte Presidente Costa e
Silva,... Entre outras.













Transponder Solutions

Transponders: 915MHz with
embedded AES128 security
mechanism - Semi-passive (wing-
shaped) and Passive Solutions)




In partnership with the Fiscal Authorities, other R&D Centers and the Ministry of Science &
Technology in Brazil, Von Braun Center developed a complete set of solutions and is

\\ operating the system in 13 states in Brazil
m MCT | imseegns, - CONFAZF ENCAT @ &W_,r_,xonm

Receita Federal

www.brasil-id.org.br

The National System for Product Identification, Tracking and Authentication
==

BRASIL ID

SISTEMA NACIONAL DE IDENTIFICAGAO,
RASTREAMENTO E AUTENTICACAQO DE
MERCADORIAS.

Sistema baseado na tecnologia de Identificagdo por
Radiofreqiiéncia (RFID) e outras de comunicagdo sem-fio
relacionadas, visa estabelecer um padrdo Unico para
implementagdo de Identificagdo por Radiofreqiéncia a
ser utilizado em produtos e documentos fiscais em
circulagdo pelo pais, prevé, ainda, a estruturagdo de
servicos de rastreamento e verificacdo de autenticidade.




BRASIL-ID E A INDUSTRIA

A industria respondeu ao estimulo do Brasil-ID e desenvolveu solugdes aderentes ao novo padrado tecnoldgico

e

Sistema de Lejtura de Equipamento de Lacre de Transporte de Chip BrID - Protocolo P63 Cartao de Documentos Identificador de Velculos e
Dispositivos (SLD) Configuracgao de Carga Eletronico (LTC-e) Fiscais Eletronico (CDF-e) Cargas Eletronico (IVC-e)
Transponder (ECT) HF e CDF-e UHF

The National System for Product Identification, Tracking and Authentication — Brasil-ID: Read/
Write Systems, Equipment for Secure Tag Emission, RFID w/ AES128 Cargo-Container Seal,
Secure RFID Chip, 13.56MHz Electronic Fiscal Invoice Card, Semi-passive Transponder



INFRAESTRUTURA IMPLANTADA

g inf_||'aIeStrutura do piloto operacional foi implantada a partir de tecnologias desenvolvidas para atender ao padrdo
rasil-

1371

id
Consulta
Resultado da busca
Maca Cl

IVC-e e CDF-e RFID UHF Identificacdo Velcular Integracdo com o Ambiente AplicagOes de referéncia para Back Office Nacional Brasil-ID
Automatica (IAV) Nacional MDF-e operagdo de ferramentas

Besides Road Side Infrastructure, a BackOffice Management and Control System (with special
applications to replace paper in the different processes) is up and running to support Service
Operators and multiple Government Agencies



BRASIL-ID EM OPERACAO

O piloto operacional do Brasil-ID atualmente esta em plena execugdo,
contando com a participacao de Postos Fiscais e empresas de transportes

de mercadorias

D Pontos Fiscais operacionais

D Estados com passagens registradas

e 13 estados instalados
» 2 estados com passagens ativas das transportadoras

13 Brazilian States already have Brasil-ID RFID systems installed and operated by Von Braun
Labs; 2 additional States with the AVI system integrated



- o .

Qe =
© Wetane B Witwns aneOn. QD FEZ b Mantor ki (D Kt Amphanin e, »

FQitin  grommbimnsilg & Pl 08 dibtgons W
- C Ikt jcormitmwets Sl el oeg be S 1 11 /e | Aved e o
F° Ao ) Guwmgle Tovtbnr  BF Maimnet srimirt @ Mo dine - Gimge . 0 Bitunfommh - o €8 Linboys Gomant W01 B Biimmarie Slime do. . [] AMEA MSTHTA LD,

g Cormita wab Omd 1D o I Contrn o P e w B ALOCH S N 8 N i .

Loudithe! 20U A58 7409 cavn voews

Rracil id
il LRIy nelen
+ Consulta ~ Mo o T
<? wegre i e 1S 2R il
¢ Bosltado do s Y imgeeine Anpee e Sapecal
Pwirers - ac-:m-
PMaca have MOF-o 4 ’ | )
T Lo 40 . 60 ¢ ' e o h iy 4
_l.'_.')~.| IS 000G 11000 2205800100000 18 oo Al
= ltvhe

Example of an S e B smonin e e

Application for ampin o .|

BackOffice N i > e R e Tyt

operations: not only \ i e e o o

cargo vehicles, but AR oot 151

also cargo- »,

containers, pallets . W s s

and individual pls s -

products can be Poshte f

securely tracked Fncesco

Matos
along the Supply- = ) i I N o S et 13317094374467100072056001 0000071171 873799872
Chain Coonet (@riommies
Catertan 4 |




n Sistemna Nacional de Identificacdo Documentacdo Oficial < & Novidades Projeto Piloto

BRASIL-ID EM OPERACAO

All BackOffice IT development and implementation were made and developed by
VONBRAUNLABS and being transferred to Government Agencies under Service and
other forms of Contract
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110:41.71

Informe a Placa do Veiculo :
AAA0001

BBB1111 43130793372738000160582220000004561123456786 09/08/:

CCC2222 42121109376619000170580010000000201121757819 09/08/:

BBB1111 43130793372738000160582220000004561123456786 09/08/.

Informe a Chave do MDF-e :

(=

©

S

I
[==l=l=l=l=l=]l=l={=l{=]l=]={=]{=]=]=J(=](=]{=]=](=]
109|000 |09 |09 |00 |0 |09 |00 |00 |00 0o 00 |00 |0 oo oo |00 o oo oo |0

31130704783281000157580010000038101159733834 | 4212110057 6010000170560010000000501 12757810 e a2
4 0937661900017058001000000020 757 4/08: 11:35:
AAAQ001 B 0937661900017058001000000020 57 4/08 11:49:58.056
AAAQ001 B 0937661900017058001000000020 57 4/08/: 13:20:14.245
AAAQ001 4 0937661900017058001000000020 57 4/08/; 13:32:30.401
~ AAAQ00 4 0937661900017058001000000020 57 4/08/: 14:56:32.355
pos i Sri AAAQ00 B 0937661900017058001000000020 57 4/08: 5:06:20.464
Camy Obngsto“os AAAQ00 B 0937661900017058001000000020 57 4/08/: 5:24:08.133
AAAD00 B 0937661900017058001000000020 57 4/08/; 7:55.51.325
¥ AAAQ001 4212110937661900017058001000000020112175781 19/08/201 4:25:09.380
Passagem Consolidada Visualizar
Legenda: do m Documentos
Passagem lida localmente




Complete coverage of product/package / R I

centro de pesquisas avancadas

RFID chips can be read inside AVIRFID
transportation trucks

Indelible insertion of
the chip into the
product

A = - ;\
{ Forsal
|

' Produtos

\\ & .
‘\' (.__-- CaIxa - excrmpio BT
~ Products will be .
S . BR - . RFID into documents and cards
g ,~/ identified and !
/ .o 1
( 7 certified at each | . i
\ / o i Chip in paper
\ critical step of the v )
. orin cards:
operation -
X E-doc £ o card

Wernher von Braun Center for Advanced Research www.vonbraunlabs.org Jan 2010 CONFIDENTIAL




RFID chipsfare indelibly
, dssociatedtoraw= ( ~ o
w‘it'h Automatedul Remotezaly
V= < RS Certification™y

i

1 BgERbasi@ industrial
process is being -
addressed by Brasil-ID  ~— -
(the Government) to |
provide solutions to
Industry

Ve~




All Fiscal Documents are automated
generated at the moment of cargg
movement/transportantion
IRS/Treasury procedures are bejfig
migrated to embedded coding t
automate all sub-processes

Y

Brasil-ID system provides a web- based serwce tog Supply-Chain
participants. Internal and Fiscal procedures are mapped to reduce
fraud and risks / related costs




==

For the industrial segments going to be™

tested under Brasil-ID pilot, mfrastructure |ﬁ

trucks are paid-back in approx 2 trlﬂs

1

1 — RFID system

B ——
- — .
—



1 - GPS/GPRS/Satellite ;[ /
| }@0
=3p- » - -

I .-

2 — SINIAV tag

Wernher von Braun Center for Advanced Research ' www.vonbraunlabs.org Jan 2010 CONFIDENTIAL
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Brasil-ID implementations under deployment

inside private-companies’facilities




N

P |
L
Dl |

e

Tag Initialization Equipment for Field Operations and a Brasil-ID
Reading/Writing Systems which is connected to the Central BackOffice
for secutiry and Access Keys management




Fiscal Check Points Operating under
Brasil-ID System

Posto Fiscal UF  Execucao
Extrema \Y/[€] OK
Torres RS OK
XV de Novembro MS OK
JK GO OK
Correntes MT OK
Ibepar (Porto) AM (9]¢
Estiva MA OK
Penaforte O OK
Benito Gama BA OK
Xexeéu PE OK
Antonio Manuel Dantas SE OK
PRF em Mipibu RN (0]
PRF em Lavrinhas SP OK

It covers the major part of the Brazilian territory, which is bigger than continental USA
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N;g Panarello. A Dlstrmunaora dos
i T _Goianos.

<close:relationship with" Companles and”Govern ent, llstenmg to all the key-persons and

-0 ol - i ' w .
In order to bu1|d the cbncepts Ane -the prolects t emselves VON BRAUNLABS developed % .‘
entities and building pllot-lmplementatlons to create experience and awareness: =1
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In brder-to build the foReentsandiheprojectsthemsglies YDNBRAUNLABS developed
close relationship with Companies.and Governmet hg to all the.key-persons.andi}-

entities Mildinng-nplenMs to create:expe

- —y-—.




CONVENIO ICMS 12, DE $ DE ABRIL DE 2013

Dls sobre a criagio do Sistema Nacioaal de Mdennficagio, R e Autenticagio de Mercadorias ou BrasillD e Hul um cony de instr que promovam modemizacio
iscalizacio de mercadorias.
O Conselho Naciomal de Politica Fazendiria - CONFAZ - eoSecredriodaRemmFedaaldoBmLmsua 149* reunido ordindri lizada em Ipoj PE, no dia S de abril de 2013, tendo em vista o
daponomsmngosl&el”doCédngoTnbmﬂnoVacmdLm 5.172, de 25 de outubro de 1966.
o do em 31 de ag c*lc:’()('!')epu!)l-(mdom)DOUn° ’ll deOSllllzool)emreoMnmslénochCnéncu. Tecnologia e Inovagio (MCTI), a Receita Federal,
mEmdoseoDmanedmldaUmﬂopmmwmédesuasSmmsde“
(& a de L lerno bito do G di deaudmmaef' lizagiio de trib d. ep SEIVICOs,;
(& d do a idad, deprqm:lxm das empresas, reducd angmﬁcawadecuﬂose 0os P de produci £ dtslnb\ncioe gistica, com g dugio do
‘Custo Brasil';
Consid do a idade de no dmbi chGo\emo,mn 'c.h" ializacs alizagdo, circulagio de doeias e p ¢30 de servigos, no intuito de reduzir a eac3o fiscal,
o bando, o d ink atalsxﬁcacioeﬁmode d no Pais, pr de lca!,
Considi do a para todo lumbnonrmmlomommdamlogn&n&mﬁcaﬂopm sofrequéncia - RFID - refi 4 identificagio, o ea cacs
dammen C"omsdcmndo‘ ‘:‘ e 40 s::d‘:) empmanal t de do Mimstério da Ciéncia, T Inovagio FNEPMCIT & duenvolv de
o aporte de investimentos vem d Estudos ¢ Proj o iéncia, umoloFme - - vé o rento
solusaawcnolbgncasvohadasespcc:ﬁammg;oamhlbpa pd.a" Brasile: definidas pelo Ministério da Ciéncia, Tecoologia ¢ Inovagio. e ainda os p dequegu quip nos
" Consid do 0s investi di is dqueles do FINEP, realizados por emp que, seguindo as onentagdes do projeto Brasil-1D, impl as solugdes téeni 3P a0 proj e
Consid: do o cumpri da missSo mstin | da Empresa de Planej; e Logistica (emg de capital 100%, piblico), voltada para o planej égi chinﬁaesmnchlogisﬁene
msponudo&aml s
O seguinte
CONV = N1O
Fica ido o Sistemsa Nacional de Identificagio, R eA icagio de M d _a(BrstD).mmamulMde‘ Iver e impl uma infr: que
pmma.ndamﬂcaﬁoommweammumﬁn&mmmmwmmp&mo ito de pad 1 lificar, desb { eaoelaaropmoemdepmdncﬁo_ﬁ)glsuu
l°Osdetalhes ilizados serdo definad Ato COTEPE e divulgados pormmodo" I de Orientagio a0 Contribuinte Brasil-ID (MOC-BrlD).
2 Nota Técnica pdshmda no PN-BdD po(hrd eschm:er Qnslbes especificas referentes ao MOC-BrID
Cliusuls nda O sistema Brasil-1D vtih
l-o%ﬁlbdwmehﬁammmh&a logia de Identificagio por Radiofrequéneia - RFID com requisa de seg ¢a, para fins de wdentificacd e wcagio de
Il - o Leitor-BdD. di ftivo RFID responsdvel bel icagio de grav e leitura nos chips-BrlD;
lll-aAplnca“hBrlD asmm“' ido os o de mmnogg:mummdo Brasil-ID; 5
1V - a Op BrlD, - 1 pelos servicos d:spombnhzadosnoinhm do Brasil-ID.
V - Canio de Fiscais - CD!
Vl-ldeuuf'n:adorde\feiculodec Elem!mco IVC‘-e que serd utilizado para identificar um veiculo de carga e a vinculagio da carga deste veiculo aos d gravados em um CDF-¢
VII - Lacre de Transporte de Carga Eletrdnico - LTC-e que serd utilizado para vincular a carga a um CDF-¢ ¢ a um IVC-e;
Vil - ldaauﬁcado:de" balagem de Transy sk -[ET-eqwaer&mbndopamﬁmdaMnfmﬁodeu&nude balagens de g dveis ou ndo, e vinculagio ao CDF-¢, 20 IVC-
e e opcionalmente, ao LTC-e
lX-ldenuﬁadotderdmoEleu&uco-lP serd utilizado para fins de identificacio e de dori
Cliusula terceira Fica instituido o Comité Centificador Designado do Brasil-ID (CCD Brasil-1D), ruponsiw:l pch hbxlaaciodc prod bprody e servigos relaciomados ds dogias e
servigos no dmbito do Brasil-1D, em todo o territbrio nacional.
§ 1° Cabe a0 CCD Brasil-ID habilitar:
Este & pode ser verificado no endereco eletrdnico hip/fwww.in gov bolauterscidade himl, D inado digital 1 MP n® 2.200-2 de 24/08/2001, que institui a
pelo cddigo 0001201304 1200033 Infraestrutura de Chaves Piblicas Brasileira - ICP-Brasil.
Brasil-ID gained an official status in the Government, with its own structure
AN and regulations
- - - . -
m 34 ISSN 1677-7042 Diario Oficial da Unido - segio 1 N° 70, sexta-feira, 12 de abril de 2013
1 - Clup-BrlD; Augusto Zagallo Villels dos Santos, Rio Grande do Norte - José CONVENIO ICMS 16, DE § DE ABRIL DE 2013
1 - Lezlom-BrlD' Airton da Silva, Rio Grande do Sul - André Luiz Barreto de Paiva .
Al - BrlD; Eilha of Odie Alherto Pinheir Tonollier Ronddnis - Beoedita Ane Altera o Convénio ICMS 12608 gue dis-




Fazer dos Fabricantes de Equipamentos
OPERADORES DE DADOS

Testes em Pilotos Reais

e Utilizar capacidade ja instalada
nos POSs de Varejo

e Utilizar as plataformas de 1
consumo que ja circulam o
que ] www.brasil-id.org.br m

formando uma rede

2

e Utilizar a rede de leitores fixos
para multiplicar servicos
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VBL developed complete domain of t nal companies in Asia to
deliver high-quality IC compon I a reasonable cost
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y VBL’s Road-Side Equip for RFID Read/Write operations plus:
2% Vehicle Classification (Axle Counting, OCR, Security) and
> Local e-Documents processing




=.=¥BL’s Road-Side Equip being installed at a compaffPEfacility

0 VI 7

.
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Some segments are more %ﬂsmb&:..:ae.&:gm
su ptlbleto Risk
ée = & -id

m_)’ J — é

% bl Consumer
— Electronics m

Cigarettes

Some product segments are being
tested under Brasil-ID concept to

reduce logistic risks

Jan 2010 CONFIDENTIAL

www.vonbraunlabs.org

Wernher von Braun Center for Advanced Research



Brasil-ID Participants & Segments
involved: 223 reps present at Brasil-ID
launch in Bahia, Dec 2009

Wernher von Braun

centro de pesquisas avancadas

Wernher von Braun Center for Advanced Research www.vonbraunlabs.org Jan 2010 CONFIDENTIAL
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VONBRAUNLABS developed a full
set of testing and certification
equipment, software and
methodology in support of the new
secure technologies — to address
operations worldwide.

A private and dedicated company
commercializes those products and
solutions to Government Agencies
and Certification Entities in general

VBL is the official Brazilian Government representative in the GS1/1SO
committees for the new 915MHz secure standard (ISO 18000-63 and
ISO 29167-10) for which it has demonstrated the new technologies in
passive silicon as a reference. These equipment also map the official
certifications of the ISO standards in this field.



VONBRAUNLABS Full Set for AVI Fleld

-/

Lertitication and Interoperability lests Lab

VONBRAUNLABS developed a Full Set for AVI Field Test (up to 200km/h, Several types
of Vehicles combined) in a private Test-Track. It provides support to several companies
which develop new technical solutions to address implementation of the new systems:
Readers, Transponders, ORT Systems, etc — officially recognized by the Government.




Experimentation with AVI: Several situations O S
in the Open-Road Context were tested

centro de p

avang

Wernher von Braun Center for Advanced Research www.vonbraunlabs.org Jan 2010 CONFIDENTIAL




N\, VON BRAUN was responsible
3 to develop technical
solutions (Protocaol,
;i /.‘ ¢ ‘aEncryption, Systems and
R ,
Back-Office)

. y M.
National Automated VeBicle
ldentification System -




Wernher von Braun

centro de pesqu s a das
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The AVI system in Brazil: RF

.
.

Wernher von Braun Center for Advanced Research www.vonbraunlabs.org Jan 2010 CONFIDENTIAL




Tag fixation on the vehicle: Wernner von Braun

centro de pesquisas avancadas

Wernher von Braun Center for Advanced Research www.vonbraunlabs.org Jan 2010 CONFIDENTIAL




centro de pesquisas avancadas

Tag fixation on the vehicle: %‘the, S —
Physical tampering tests

Wernher von Braun Center for Advanced Research www.vonbraunlabs.org Jan 2010 CONFIDENTIAL




Tag structure design and
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All sub-systems developed by VBC to
ensure indelible association with the
vehicle under a Scientific Methodology




Structures available to Von
Braun Center’s Customers to

develop strategic, proprietary
solutions =»




»= Real time advertising according to user profile Check-in / out of sectors shop

= Location-aware Marketing (by GPS) Heatmap visitation

= impactful approach (with metrics) on social networks Time observation per products
Associating visits with position display

Automation Segmented Automation

Apps Marketing ' Monitored
: Display

Systems

Specialists Systems
- Software

Business A'rch_itec'turre'

S " Retailers

Systems

Gamification of Sales
Suggested Rotes / Location of Apps
products
Validating right position of - Automation Apps
products
Mean time of purchase Automation
information User Sale’s e

Providers of training

Preliminary Mounting of — Experience on — Smart Retall Metagement e Surias
purchase list sales

Systems

Performance measurement and improvement sales
Display Measuring the impact of the seller in the sale process /
Caracterization B o e

Platform for online training

Software : : LonE] :
: . . : Tracking and mobile communication with promoters
= Real time Display configuration

Retailers = Automatic detection of products in front of display
= Suggestions of right positions based on historical data

Automation




Hardware

Suppliers Vehicle sensors

Automatic Vehicle
Identification (AVI)
Transponder Reader
System

Automatic Lane Control

-~ Systems
Embedded tag

Installation process REID ——
Validation process . Road

Hardware — Systems

Client/ Provider ——

+ = Hardware

Systems —
Deployment
Software

Operation Apps — ITS (1 :
: ntelligent . - T d
Maintenance System ( g Manufacturlng T Ci)anf}isgpligtiigs

RFI[:|:_ Operation & TranSpOI’tatlon and Equipment

izati Hardware
Business Architecture customization

Tag suppliers
Client/ Provider — J2ons

Events Detection Remote Systems = Sensors

Billing Management Systems FRash FoRk
— monitoring and = Data indicators
Access keys Management : :
: : diagnostics Eyivare

Credit Management Software




Physical Desig

n - :
Encapsulation _FL Microelectronics

Product Physical Design
Board andyBox Desigg —FL Hardware
Silicon foundry

Thinning
Bumping
Cut
Packing

PCB Manufacturing
Assembling }
Box Manufacturing

Wafer Producer.

CM/ Board
Assembling

Digital Design
Analogic / RF Design ﬂ
Layout Microelectronics

Circuits Design
Commands

Hardware

Protocols —_lr e
Commands

Intellectual Properties

Blogs IP Suppliers

Test
Evaluation

Production and
packaging

o

FABLESS
SEMICONDUCTORS

Chip Design

- Homologation
~ Laboratories

" RFID

. Hardware

—Microelectronics

Applications

Operations

Systems
Architecture
Conception

Evaluation and measures on workbench
Development of test patterns
Field Tests
Apps
Software

RFID
Systems

Business Architecture

RFEID

Clients
Business Architecture

— Clients

| Microelectronics
Systems

Hardware

RFID




Other Projects (Examples

Dicionario
Visual

Inglés Definitivo

VBL’s Apps ranked Top-5 in LA; VBL developed its own
Educational content hiring Professional Teachers and Studios
under a Game-App; Electronic Fuel-Injection Systems;
Automated Nose for Gas Distribution System in Brazil; Medical
Equipment's’ Digital control




Experience in Mobile Apps

Von Braun Center works on
multiplatform strategy to increase
the range and the time-to-market
of the application and service
implementation.

2=
5 W

| L o

Content gamerizing

Co nt"e"’n'tvfé(*fs‘nef\'/‘.j_;‘_e‘_oriented architecture

Using of devices sensors
Cloud sync
Billing modelling
Distribution and marketing strategy

4




* Actinginthelasttwoyearsin & % S PR
the applications segment, Von | S e ‘
Braun Labs developed a
complete ecosystem with
content providers,
professionals training and

development of services and
marketing strategies based Y |
mobile applications. ﬁ pieal

' Social networks
-

» Besides developing software, the von Braun Center operates throughout the process of design,
content generation, service-oriented architecture and distribution strategy, providing its partners
the comfort of having all the support, even if you are not experienced in this ecosystem .




lenovo.:ox
THOSE
WHO DO.

26 applications with Content exclusively :*

generated for this project; .
. VBC coordinated the whole content

generation, from video recording to graphic:

design;

CNA - Visual Dictionary

oo IR Dicionario

Visual

CINA

Inglés Definitivo

Go jogging

AT @B

&m

P_ér.‘thé'r's'hip' wi_t_h CNA to

.‘develop apps and gamesf

second languages; -
““App design 1andco._n-t'

generationy: SR

2L Partnership with KidsKnowlt.com
' portal

5 This app occupied the Top 3
“Educational apps into the Brazilian
Windows Store;




Automated Optical Inspection
) equipments for quality assurance and

defect/fault analysis of products in
manufacturing lines, Electronic Fuel
njection Systems’ Firmware, Low-Cost
Platforms for Industrial Utilization,

P ;mtﬁ%;sahd Special Antennas
s

.
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Giorgi, Fonseca, Korkin, and
Yamashita, “Impact of the
crystal structure of HfO2 on
the transport properties of
model Hf02/Si/HfO2 silicon-
on-insulator field effect
transistors: a combined DFT-
scattering theory approach”,
Phys. Rev. B 79, 235308
(2009).

Ribeiro and Fonseca, “Ab-initio calculation of
transport in ultra-thin SOI transistors: the impact of
Pb centers and hydrogen passivation on electron and
hole transport”, in preparation

Band Stucture for Moeolayer Graphene an Si02

‘r - -
Mo(110)/ZrO, + 1.5 ML O Mo(110)/Zr0, - 0.5 ML O




reduction in simulation time

New methods for simulations

Self-energy correction for accurate and
efficient calculation of excitations

Goal: to develop a method for accurate and efficient band gap and
band offset calculation.

Experimental evidence: DFT/LDA underestimates the excitation
energy.

Impact: band gaps are usually underestimated by a factor of 2. Band
offsets are unreliable. Predictive interface engineering is not possible.

Results so far: excellent for a number of dielectrics and interfaces.

VBE, CBE (eV)

"~ LDA (empty symbols)

Nanotech: 6 months to 0.5 weeks

LDA-1/2 (solid symbols) Gap,,, ,,~ 8.1V

LA Gap,,,=6.1eV

N
T

Q
N
T

IS

[=]
TTET
1 §

VBO=4.0eV

VBO =3.6eV




Origin is in Basic Research in
Non-dispersive wave motion

at the research — phase.

“""Special wireless devices to launch non-dispersive waves )
in the microwave — range were developed by von Braun P@/‘W“

At von Braun, the origin of
all innovation is in basic

Research — Mathmatics &
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Special feeder’s desig
technology



Example of Wernher von Braun’s
13.56 MHz solution AU R0 0 OO

a9 United States
12y Patent Application Publication (o) Pub. No.: US 2007/0091006 A1

Thober et al. 43) Pub. Date: Apr. 26, 2007
(54) SELF-TUNING RADIO FREQUENCY Publication Classification
IDENTIFICATION ANTENNA SYSTEM
(51) Int. CL
(75) Inventors: Dario Sassi Thober, Alphaville (BR); HoiQ 900 (2006.01)
Wellington de Oliveira Giolo, (52) US. ClL e 343/745
Campinas (BR); Jerome Breche,
Huntsville, AL (US); Thiago Cardoso, (57) ABSTRACT
Alphaville (BR); Alecio Fernandes, ’
Alpha\qlle (BR); Ademir Xavier, A self-tuning antenna that automatically adjusts its input
Alphaville (BR) impedance to compensate for externally induced impedance

variations is provided. A variable impedance is adjusted by
a control circuit to reconfigure the input impedance of than
antenna to compensate for different environmental situations
and different transponder mismatch situations. A negative-
feedback signal is employed to determine or infer imped-
ance mismatches and reconfigure the antenna input imped-
ance (e.g., capacitance and/or resistance) until a desired
equilibrium of the antenna input impedance is reached. A
(21) Appl. No.: 11/357,679 rcfc.rcncc measurement (e.g., VSWR qlcast}rcn}cnl) is auto-

matically performed by an antenna tuning circuit that adjusts

Correspondence Address:

LOZA & LOZA

6285 EAST SPRING STREET, # 327N
LONG BEACH, CA 90808 (US)

(73) Assignee: Sanmina-SCI, a Delaware Corpora-
tion, San Jose, CA




Experience in developing -

—*— Constant Q
—&- Opti|
[ ° 2500 Optimal Q
igh-eff asset tracking o
2000 —®— Adaptive Q (vBr)
g TPS Prediction (vBr)
Q1500
ST qE, Gen2 Parameters:
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Past experience in
developing solutions for
Cargo Container Tracki

& S S R e s e
Figure 3 - A Standard Container Pioto s2owing the place where will be mounted rize sntenna The
meazures thow che free space to mount the sntenna:.




Research
Envronment

achine 1=

Vz&zm L‘/)

| D!e/opwem‘ — " y ~ Joy
- - . -,,- "1 5 . L, 0 :q L

Environment
gt




A

N




Innovation

VONBRAUNLABS is
focused on delivering R&D
platforms and solutions in

the form of new
businesses’ventures to its

customers - not only by
developing new
techniques, but also
devloping the
ecossystems required to
deliver end-products/
services to the market.

Wernher von Braun
centro de pesquisas avancadas

Wernher von Braun Center is a genuine Brazilian
independent, private, not-for-profit organization.
Its mission is to develop scientific exploration while
developing technical innovation for companies and
institutions. It started its activities in 1997. Brazilian
Government recognizes it as an institution able to
participate in projects based on tax-incentives to
promote R&D.

The Center has three units in two cities (Campinas
and Sao Carlos) in the State of Sao Paulo (SP): Unit
1 (Alphaville, Campinas-SP), Unit 2 (Sao Carlos-SP)
and Unit 3 (Galleria, Campinas-SP). More than 100
R&D professionals full-time dedicated to the Center
develop innovative approaches to concepts and
problems companies and also Government brings
to the Center seeking for solutions and real
implementation.
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Wernher von Braun
centro de pesquisas avancadas

Von Braun Center sets up a comprehensive
team of experienced professionals that meet
any and every needs of implementing an
innovative product in the segment of AVI.

For that, the Center works with a dynamic
and flexible organization of technical teams,
organized among its professionals, allowing
them to be extracted the best skills of each
professional and giving them a voice in R & D
Innovation process.




Wernher von Braun

CO ntact 3 centro de pesquisas avancadas

Centro de Pesquisas Avancadas

Wernher von Braun Unidade II S. Carlos
mribeiro@vonbraunlabs.org;
thober@vonbraunlabs.org;

www.vonbraunlabs.orqg

Unidade lll Galleria

+55 (19) 9-8189-0016:
+55 (19) 9-8125-4444

+55 (19) 3756-5454 i S
Unidade IV.North- e
S\én Jose, CA
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