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CVG Convergens

Connected Embedded Systems Solutions and
Services since 1996.

Customer-oriented, Analytical and Agile.
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Context - Physical (but smart) loT products

Sensors & Connectivity &
Actuators Edge Computing
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Not just electronics, but...
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Product development (simplified)

|dea/ Research/ Design & Verification Production Launch

: : Concepting @ Implemen- & NPI, To
Invention Analysis tation Validation ST Market
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“From Idea to Market”

A
Requirements

Target point Target

”Ready for Market™-

Proof-of-Concept
level

Idea level

’ >
Baseline effort Effort /
Resources
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Impact of rapid prototyping

- It is easier and faster than ever to reach functional
prototype or proof-of-concept level

- Boards and modules, commercial and community
- Open Source SW, RAD, Low/no code

- Simulation, modelling

- Additive manufacturing, 3D printing

- Almost the real thing!
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Remaining challenges (sampling)

— PoC or prototype level is not ready for market, even if fully functional

— Effort (time, money, risk) to reach market readiness is substantial, typically an order of
magnitude more than the PoC

— Final feature set must be decided keeping cost structure and target price point in mind

— Regulatory compliance requirements are ever changing and increasing, and different for
each country/region

— Security and safety need special considerations and possible certification

— IPR matters must be addressed early on to protect own rights and avoid violations
— Special disciplines and skills are needed, often not available in-house

— Capital investment is needed (e.g. production tooling, test equipment, materials)
— Supply chain needs to be set up and tested, potentially abroad
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Normal constraints apply
X

- As much as possible Where X can be e.g.

- Functionality

- Quality

- Regulatory
compliance

- Meeting user
requirements

”Pick any two”

@ Time Money @

- As little as possible - As little as possible
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Aspects of market readiness

- Costs & regulation rising
- Protectionism & tariffs

ﬁVorking Supply Cham Aegulatory Complian@

- Increasing steadily
- Tighter Standards

Conflict
Minerals
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/ Cost Structure & \

Customer needs

- Fulfills end customer needs

- Allows viable pricepoint
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/ Security & Safety\

- New threats constantly
emerging

- Requirements and
implementation
complexity increasing
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- Creation and protecting
- Licensing
- Avoiding violations
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Potential consequences

— Product may end up having too heavy cost structure and price point making it
not competivitive nor profitable

— Product market entry can be severely delayed beacuse of not fulfilling regulatory
requirements

— Safety hazard or security breach can cause a sudden catastrophic situation
— Valuable IPRs can be lost or an unintended IPR violation caused

— Material logistics problems or manufacturing quality issues can hamper the
product delivery

— If not taken into account, these can lead to budget/time overruns, claims or a
failure to reach the market alltogether
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CVG Rapid Development Method

« Development method and process to accelerate time-to-market for
embedded/loT products

« Key elements: rapid concepting/prototyping, flexible customization and
optimized compliance and supply chain setups

« Rapid concepting/prototyping utilizes CVG Computing Modules, 3rd party
modules, boards and software

* Flexible customization means combining CVG Computing Modules and other
reusable design library functions and custom design

« The method can yield a development time reduction up to 50% as well as
significant cost and risk reduction
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Requirements
capture and
specification

L modulesandSW | |

CVG Standard
Functions
Library

Rapid concepting
and prototyping

using CVG
computing

components

Utilization

Proof-of-
Concept

of 3rd party
modules, boards
and SW
components

CVG Rapid Development Method

Slower Development

Customization Level
High

Full custom board
development

Custom board development
with Computing Module
Embedding

Computing module
customization

Development with standard Computing
module + custom Carrier

Development with standard Computing

Concepting bypass

module + standard Carrier
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Effort High

Regulatory
compliance,
Certifications,
Supply chain
and Production
Setup

Low

Product
Ready for
Market




Development with flexible customization

Flex-Custom™ Full Custom

R L es (M) CM CM Embedding Full Custom Design
- Functionality and form

. . - Yields a single board
Customization solution without need factor design to fully

ey . CM + ) S I.BOM VEEUISY to design the customer specific
Eval/Dev Carrier Custom Carrier to functional changes computing core requirements

Manufacturing & Lifecycle Services
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Reaching compliance

— Showstopper importance level — neglect can prohibit market entry completely or
halt the business at an unforeseen timepoint.

— Regqulatory landscape is constantly evolving and requirements are generally
getting tighter.

— Staying on top requires significant time and effort, usually done by specialized
personnel.

— Declaration of conformity can work in EU, but not everywhere in the world.

— Further complexity, cost and needed time arises in function of needed market
areas.

— Cannot be worked around!
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Reaching compliance

CVG Rapid Development Method provides help:

- Certifications can be (typically partially) carried over
Module Certifications and applied to end product thus reducing the effort.

Desi Risk of non-compliance reduced due to using tested
B ELSC and known good designs.

: . Careful requirements analysis enables planning of
Worldwide certifications combined testing to avoid overlap.

Most types of testing can be arranged efficiently with

Renowned lab partners tried and trusted partners.
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Supply chain set up

— Product that cannot be delivered is useless to launch on market.
— Proper supply chain setup is a key task already during the development.

— Factors to be considered: quantity demand projection, order process, material
and finished goods logistics and warehousing, capability requirements etc.

— Local manufacturing for responsiveness vs. suitability for mass production.
— Quality assurance and control procedures must be defined and set up.

— Production test procedures and systems, configuration and test data
management must be defined and set up.

— Material sourcing, logistics and inventory management to be considered too.
— RMA process and spare parts must not be forgotten.
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Supply chain set up

CVG Rapid Development Method provides help:

Focus on quality and
reliability

In-house production test
development

Worldwide sourcing &
manufacturing

Renowned manufacturing &
logistics partners

Rapid loT Product Development

Only qualified and reliable suppliers are used. Quality
is the key requirement and performance indicator.

Production test flow, procedures and automatic test systems
are developed at same with with the product.

Production location and material supply can be
optimized for every product.

Manufacturing is arranged flexibly and efficiently with
tried and trusted partners.



Effort reduction through rapid methods

A
Requirements Additional effort reduction

using rapid methods during
development

Target l Target Target

——— ____-___‘:4 ___________

Target point
"Ready for Market™ - :

Proof-of-Concept

level
Effo:rt reduction using t;*apid
methods during concepting
Idea level ’ : : >
Minimized effort Reduced effort Baseline effort Effort /
Resources
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Case 1 — Handheld logistics terminal

Task: Design and implement a full custom handheld terminal device with cellular,
Wi-Fi and Bluetooth connectivity, camera, bar code scanner and graphical UI.
Provide market readiness including compliance, supply chain and NPI. Develop a
working 1:1 model proof-of-concept first for a trade fair demo.

Methods used:

» Use a 3rd party Computer-on-Module with a custom carrier
board as basis for the PoC.

« Manufacture mock-up mechanics for PoC with 3D-printing.
* Develop PoC SW with Python in agile.
» Design the production model with lessons learned with PoC.

» Specify mass production and develop automatic production
testers. Assist manufacturers in NPI.

* Arrange certification testing for Europe and US.

Benefit: Proper working PoC was key to business and saved over 6 months time.
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Case 2 — Connected MCU to constrained space

Task: Design and implement a PoE-powered MCU-based controller
with peripherals into pre-existing very thin Ul-panel mechanics with
severe space constraints. Working proof-of-concept that fits the
space must be produced first.

Methods used:

« Use a compact CVG MCU module measuring 35*15*3mm. The
Texas Instruments MCU has and integrated Ethernet controller.

« Design a custom form factor carrier board for the module including
the PoE power supply.

« Develop firmware using Tl development tools utilizing CVG
templates for the MCU module.

* Modify existing mechanics by CNC for PoC.

 Aid customers industrial design and mechanical engineering to
incorporate needed changes.

Benefit: >50% time & cost saving due to using CVG MCU module.
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Case 3 — Sensor tag rapid prototype

Task: Design and implement a compact coin-cell powered multi-sensor
and location tag around Silicon Lab’s new Bluetooth-SoC. Build 20
prototypes for evaluation use and live display on a trade fair. Available
time ~6 weeks.

Methods used:
» Re-use and modify an existing tag mechanics 3D-model

Re-use and modify existing electronics design building blocks, add
new SoC and sensors

Adopt and extend existing firmware from Silicon Labs

Re-use and modify existing iOS and Android test applications in agile

Manufacture prototype enclosures by 3D-printing
» Manufacture electronics in quick-turn factory

Benefit: >40% time & cost saving due to using rapid methods.
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Summary

Accelerate
Time-to-Market

Rapid development methods can bring added .. B roNAL
value through the complete product development DEVELOPMENT  FULL CUSTOM

cycle, not just for the fuzzy front end .

Market readiness aspects are key considerations 4-8 MONTHS 8-12 MONTHS

« Using an experienced partner to turn your idea or s |
. = CONCEPT
prototype |r_1to a market-ready product can be well B B - onTHs
worth considering N THS

It’'s possible to achieve more with less I B oc\cLopMENT

4-6 MONTHS

= NP
2-3 MONTHS
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Thank You!

77 N\

EMBEDDED
CERTAINTY

Convergens Oy
Ahventie 4, 02170 Espoo

www.cv(g.fi

CVG is a registered trademark of Convergens Oy.
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