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¢ Founded at Bangalore (India) in November 2013 as a lean start-up

¢ Products - CAN Bus Analyser, CAN I/O Modules, Zigbee 1/O Modules, ZigBee to RS232 / RS485 Converters and

more
¢ Solutions and Expertise in Automotive, Industrial, IOT (Internet of Things) domains

Rapid Control Prototyping

Standalone Application
Development in Labview,

Embedded Hardware &
Software Development

Matlab — Simulink
Trainings in niche Auto code Generation

Technologies

IOT & ZIGBEE
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Vision

To Identify and Apply Emerging Technologies for the Betterment of Society, Environment and Nature

To be recognised as the most preferred provider of high end technology products and solutions

Culture « Always Exceed Expectations

¢ Commitment to Quality and Timelines
o Foster an atmosphere of learning and talent
* Bethe customer’s partner, employee’s choice and stakeholder’s delight




* . Stomgusonnichetechnologies
* — Anatmosphereof Ionovation
‘ " End to End Capabiltis from Hardware design to Application development
) e Wide array of offerings - Products to Solutions to Services
*  Highlyskiledand domain expert engineeringteam
 Qualityoriented development practices and processes

TANGENT TECHNOLABS

February 2015




BTANGENT

Launchpad for Innovation

C CAN Bus Analyzer

C CAN I/O Modules

C ZigBee I/O Modules

C ZigBee to RS232 / RS485
Converter

C Monitoring Module for
Functional Safety ECUs

Automotive
Embedded Services

C ECU Development &

Testing

C AutoSar compliant firmware
development

C Model based design & testing
C Auto code generation

C Rapid Control Prototyping

C MIL/ HIL / SIL testing

Application

Development

C Circuit design &
simulation

C High speed board design
C Control card development
C Board bring up

C Hardware — Software
Integration and testing

Trainings

In Core Technologies

for corporate and professionals:-

C Automotive Embedded

Systems

C Advanced Embedded Systems

C Wireless Embedded Systems

C Communication Protocols —

CAN Bus, CANopen, Flexray, Zigbee
Internet of Things IOT

C Microcontroller &
Component Identification

C Board level schematic and
hardware design

C Layered architecture

C Low level drivers and
firmware development

C HW, FW and Integration
testing
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Waterfall model

Requirements q
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Suitable when all Suitable when requirements are known in advance
aspects of the product and the system demands high reliability where
or software are well defined validation is essential at all phases
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Iterative model

Agile model
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Suitable when:

Individual interactions are needed more than processes
Working software or system is needed more than
documentation

Customer prefers to involve more closely with the
development team with frequent interactions and deliveries

Suitable when:

Requirements evolve over time.
Initial version is needed to be launched quickly
Long development cycles
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Requirement

Design

Coding &
Implementation

Testing

Configuration & Change
Management

Verification & Validation

Phases and tools used during each phase

Tool Used

Requirements document

Architecture document,
Design document,
Mathematical models,
Flowcharts etc

Binary Image or hex file,
executable etc

Test plan, Test report,
Traceability matrix, tested
executable or hex or image
file

Change tracking, Bug fix
report

Review report, Acceptance
report etc

MS Word, Excel, DOORS

MS Word, Microsoft Visio,
Matlab - Simulink

CodeWright, MS Visual
Studio, IAR Embedded
Workbench, Code
Composer Studio, Keil

Debuggers, Emulators,
Vector CANalyzer, CANoe,
Labview, TargetLink, etc

Subversion, GIT,
Beyond Compare

QAC, LDRA, MISRA-C,
Matlab - Simulink

Documenting & approval of
requirements

Documenting & approval of
design, models etc

Write & compile the code

Flashing & debugging
SIL / HIL testing
Integration & acceptance
testing

Versioning, defect tracking
& change tracking

Conformance, compliance
& acceptance
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Dedicated
Development Centre

Fixed Price
Contract

Time & Material

U This business model is suitable
when customer has clearly defined
specifications.

U The Quote will be submitted for
the complete work.

U Billing can be monthly or
milestone based

U This business model is suitable
when customer wants a dedicated
team of engineers to work on several
of customer’s projects or activities if
not one project.

U The team will be a virtual
extension of customer’s development
team for the agreed period.

U Monthly billing

Joint Development

U This business model is suitable when customer is looking for partners to develop
products or solutions on joint development basis.

U The product or solution can be jointly developed as co-owners.

U Operational expenses may be charged in some cases
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Product Engineering Capabilities
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Tangent Expertise BTANGENT

o
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Automotive Embedded Capabilities

Automotive Microcontrollers Model Based Design

U Low Level Driver (LLD) implementation for Automotive
microcontrollers

U AutoSar compliant abstraction layer (MCAL)
implementation for Automotive microcontrollers

U Firmware development for 8, 16 and 32 bit
microcontrollers

U Electronic Control Unit (ECU) design for automotive
applications

U MISRA - C, ISO26262, Safety Critical System design
U AutoSar compliant application development

U Failsafe ECU design , ECU testing

Communication Protocols
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Tangent Expertise

Hardware Engineering Capabilities

Hardware documentation
Maintenance and support

TANGENT TECHNOLABS

February 2015



Skill or Technology Number of Engineers Experience Level = Microcontrollers
Microcontrollers 10 3to 15 years
= Embedded C
Embedded C 10 3 to 15 years
Automotive Embedded 8 2 to 15 years = Auomotive Embedded (CAN, LIN, CAPL
etc
(CAN CANopenL.IN,
CAPL e tC) ® AutoSar, FlexRay
AutoSar, FlexRay 1to 5 years = Cloud Technology
Cloud Technology 4 1to 4 years
Wireless (Zigbee, 2105 vears IZ\tJCi§eless (Zigbee, Bluetooth, TT Zstack
Bluetooth GPRS]| Zstach u Software (C, C++, C#, Java)
etc)
Software (C, C++, C#, 5 2to 10 years Python
Java)
Python 4 2to 10 years XML/ XSL
XML / XSL 3 2to 8 years = Matlab
Matlab 6 3to 10 years
- Model Based Design
Model Based Design 5 2 to 8 years
Auto Code Generation 5 2to 8 years Auto Code Generation
Rapid Control Prototypin 4 2 to 8 years Rapid Control Prototyping (dSpae)
(dSpace)
Hardware Engineering 6 2to 12 years Hardware Engineering
Labview 210 5 years Labview
Automation (PLCs, 2to 5 years )
SCAD A, HM |) Automation (PLCs, SCADA, HMI)
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Skills — Depth and Spread

Skills Vs Number of Engineers
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In House Products — Partial List

e
=

= Era——
:

vCAN CAN Bus Analyser vCAN Application Software VCAN UniMod
Configurable CAN module
UniMod Customisation Platform Wireless Temperature
Sensor

Zigbee Compliant
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In House Products — Partial List

zigB-232

. ZigBee Analog 10
ZigBee to RS232 Converter CAN Protocol Starter Kit s °

module

Configurable ZigBee

zigB-UniMod Coordinator / Router Device

Configurable ZigBee module
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Projects Executed So Far — Partial List

Automotive Projects

C Failsafe Monitoring module for Antilock
Brake System (ABS) controller

C Automotive BLDC (Brushless DC) Motor
Controller — Algorithms, Hardware &
Firmware

C Simulink Models — Verification &
Validation for Autonomous Vehicle

Hardware Engineering
Projects

C DAQ card design based on TI 16bit
ADC — ADS11xx

C Motion Drive system evaluation
based on Schneider Electric Servo
drive & servo motor using STm32F4
discovery board.

Application Development

manufacturer
company

IOT company

Embedded

ign
C Control Card for Automoblle Air
Conditioning Service equipment
C Control Card for Electroplating
power supply system
C Embedded HW & FW for Coil
Winding machine
C DSP based control card for online
UPS
C Embedded HW & FW for fire
hydrant system

Trainings

In Core Technologies

C 5 Days CAN protocol training for
leading mining equipment OEM

C 5 Days Automotive embedded training
for leading Automotive cluster

C 1 Day CAN Workshop for leading IOT

C 1 Day CANopen Workshop for leading
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i Expand In House Product development capability to include more technology intensive products.

u Have Overseas presence by 2018.

i Develop Strategic partners in Software and Cloud technology space.

i Have In House VLSI team by 2018.

u Have a Client base of at least 10 by 2017.
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Collaborate with Tangent and Experience the Innovation

THANK YOU

TANGENT TECHNOLABS
Sy no 5/3, 4 Floor,

Opp S.K.R Kalyana Mantapa,
Kundalahalli Gate,
Marathahalli Main Road,
Bangalore — 560037
Cell: 9900 30 6000

Website:
Email: contact@tangenttechnolabs.com
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