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Introduction

v' Global survey of embedded engineers - Captures insights from professionals worldwide.

v Focus on roles, projects, tools, and technologies - Provides a holistic view of embedded
development.

v Foundation for industry insights and trends - Establishes key data for understanding
current and future directions.

embedderd
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Methodology

Online Survey

* Field Dates: June 9 to August 31, 2025

» Respondents screened for engineering responsibilities and experience with
embedded applications

* Audience supplied by ASPENCORE

* Results based on 424 responses
- EMEA 46%
 Americas 40%
« APAC 14%

embedderd
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Demographics

The responses to this question provide a clear breakdown of the
roles played in embedded systems projects.

and developm.. « Firmware and software engineers are also key players.
E"“;fnﬂg;?g:f:él * Technical roles outweigh management roles on projects.
Industrial,
mi::-r:u:gtc:;g% In what country do you work?
Quality or - United States of America
test China
engineering India
Germany
Semiconductor . Italy
design Canada
France
None of the United Kingdom of Great Britain and Northesr.n Ireland
above ingapore
° Netherlands
0%  10%  20%  30%  40% 50% B0%  70%  80%  90% 100% ';3';’;3
Mexico
Japan
Switzerland
. . . Spain
 Embedded systems design is the primary focus. Belgium
Australia
° ° ° ° ° ° ° Nigeria
* Industrial and quality engineering are also significant. ot
« Engineering focuses reflect a blend of design and application. O b of Resmondents 0 4O

embedderd
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Project and Team Overview

v’ Most projects are upgrades of existing designs.

v Two-thirds of projects are focused on improvements.

v' Creating brand-new products is a smaller share of the work.

Working on a
single project

Waorking on two
projects more
or less...

Working on
three projects
at once

Working on
four or more
projects at...

Mot currently
working on any
embedded...

0% 10% 20% 30% 40%  50%  60%  T0% B0% 90% 100%

A large portion of the workforce is highly experienced:
30 years or more: 33.96%

20-30 years: 23.58%
15-20 years 11.56%

embedderd

v Hardware engineers are the most common team members.
v' Firmware engineers are also a core part of teams.

v’ Teams frequently include systems/integration/project
managers.

Non-firmware
software
engineers

Hardware
engineers

Firmware
engineers

QA or test
engineers

Systems/integr
tion/project
managers
Other .

engineers on
team. Please...

0% 10% 20% 30% 40% 50% 60% T0% 80% 90% 100%

ASPENCORE | 6
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Hardware and Software Design

v Over 70% of projects begin with a development board.

100% software

0%
software/10%
hardware
T5%
software/25%
hardware
60%
software/40%
hardware
50%
software/50%
hardware
40%
software/60%
hardware
25%
software/75%
hardware
10%
software/90%
hardware

v Using development boards is a standard practice.

v" This approach helps accelerate the initial design phase.

Distribution of most used boards (>=9%)

Beagle Board/Bone (10.26%)

Software vs. hardware

PCl Express (PCle) (12.82%)

Others (5.13%)

100% hardware

0% 10% 20% 30% 40% 50% 60% T0% 80%  90% 100% Pro prieta ry (14 53%)

Raspberry Pi (23.93%)

The data shows a strong preference for custom-designed circuit
boards in embedded systems development. The vast majority of

respondents stated that they primarily build or subcontract their
own boards.

Custom design (14.53%)

Arduino (18.80%)

embedderd
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Project Features & Reuse

New or
software...
Mew or
processor
Mew or

different
system logic

New or
different -
analog..
Mew or
different -
operating..
Mandatory
changes be:ause-
of discontin...
MNew ar
connectivity...
MNew or
different -
peripherals
Other (please
specify) I

0% 10% 20% 30% 40% 50% 60% T0% 80%  90% 100%

New software features are the top motivator for upgrades.
Switching processors is the second most common reason.

Connectivity improvements are also a key factor.

Real-time capability is the most included feature.

Digital signal processing and wireless capability are also widely used.

Projects require a blend of data processing and connectivity.

embedderd
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Code Reuse Survey Responses

Yes, we reused some commercial (purchased) code

Yes, we reused some open-source, public domain, or shareware code

No, all new software, no code reuse

v’ Most projects reuse in-house developed hardware or IP.
v Over 65% of projects leverage existing hardware.

v Hardware reuse is a key strategy for efficiency.

Yes, we reused some code developed in-house

If you could improve one of the following items in your current embedded project, which would it be?

The programming tools Other (please specify)

The firmware itself

The debugging tools

The software test tools

The compiler

The microprocessor

The ID
The other hardware .

The interfaces The operating system

The schedule

The engineering team's skill level

ASPENCORE | 8




Oth e r P rOj eCt Featu res Application Areas for Embedded Systems

Industrial control/automation

Internet of Things (loT)

Automotive

Medical/health

. . Communications, networking and wireless

Top 4 Programming Languages in Current Use Al or Embedded Al

Assembly language Consumer electronics: home appliances/systems

Electronic instruments

Python

Computers and peripherals
Consumer electronics: handheld devices
Military/aerospace

Audio

Application Areas

Security

Consumer electronics: games and entertainment

Power generation and utilities

Video/imaging

Other (please specify)
Ct++ Transportation
Government/municipal
M2M

0 5 1|0 1|5 2IO 2I5 3|0

Responses (%)

v" Industrial control and automation is the top application area.
v loT is the second most common application.

v Automotive is the third most common application.

EmDEddEd ASPENCORE
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Wireless & Advanced Technologies

3
T

Bluetooth

IEEEBO215.4

IEEEBD215.4g

Z-Wave

LoRA

SigFox

RPMA

NFC

Wideband

Cellular (5G,

4G,3G,)
MNarrowband
Cellular
(MB-loT, LTE...

Sub-GHz

Bluetooth Low
Energy (BLE)

None of the
above

Other (please
specify)

o
ES
=]
F

20% 30%

embedderd

40%

50%

60%

TO%

80%  90% 100%

Protocols/Stack

v’ ZigBee is the next most popular protocol.

v" Wireless I/O Link and BLE mesh are the most used.

Technologies

Embedded vision

Currently in Use

Machine learning model-based capabilities

Other Al/cognitive capabilities

Other (please specify)

Augmented Reality (AR) capabilities

Virtual Reality (VR) capabilities

Embedded speech

Embedded Al

Future

More people plan to use
advanced technologies in
the future.

Embedded Al is the most
considered future
technology.

Machine learning is the
second most considered
technology.

ASPENCORE | 11
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Development Challenges

Testing/Systems Integration
Sticking to our cost budget
Software compatibility when porting to new devices

Selecting the right processors for the job

v Top challenges: Testing, Debugging, Performance

Providing network connectivity
Power management/Energy efficiency

Outsourcing and its influence on the embedded development process

v" Security: data, code/IP, third-party SW, device
lifecycle

Migrating to a multi-core processor
Meeting schedules
process standards

v" Rising concerns: complexity, keeping up with tech

Meeting functional safety or development

Meeting application performance requirements

Challenges

Managing multiple operating environments

v’ Standards/safety: important but market-
dependent

Managing an increasingly remote design team and process at multiple locations

Ensuring security of third-party software resources (e.q., libraries, APls, etc)

Maintaining legacy code

v Lower urgency: outsourcing, remote teams, energy
efficiency

Keeping pace with new embedded systems technology

Keeping pace with the increased lines of code and complexity of embedded software

Ensuring code/IP security
Ensuring data security

The debugging process

Connected device security from trust to provisioning, authentication and lifecycle management Vi
ery Important

Somewhat Important
Neutral

Somewhat Unimportant
Very Unimportant

60 80 100

Configuring or selecting scalable cloud or external data services

B
T an

0 20

Percentage of respondents (%)

EITIl:IEI:ld‘E/El ASPENCORE | 12
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Future Challenges

Connecting to the cloud

Functional safety

Security concerns

SoCs/ASICS/ASSPS

Dealing with wireless

Dealing with low power

Improving the debugging process
Memories (random and non-volatile)
Integrating external IP into your designs
Integrating new technology or tools

Managing increases in code size and complexity

Challenges / Technology Areas

Hardware tools
Software tools

IDE

OS/RTOS
Buses/interconnects
Programmable logic

Processors

v" Critical hurdles: Security, Safety, Low Power

v Tooling matters: Debugging, Software/Hardware
tools, IDEs, OS/RTOS

v" Foundational but mature: Processors,
Programmable Logic

v Growing concerns: Complexity, Integrating new tech

v’ Lower priority: Cloud, External IP

: I
Very Important
Somewhat Important
Neutral

Somewhat Unimportant
Very Unimportant

40 60
Percentage of respondents (%)

80

100

ASPENCORE | 13
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Security

Product cloning

Theft of
intellectual
property,...

Product
tampering

Theft of
service

Denial of
service

Injury or death

Blackmail or
ransom

Mone of the
above

Other (please
specify)

0

&

10% 20% 30% 40%

The survey reveals that the most significant security
concerns for embedded projects are theft of intellectual
property, customer privacy violations, or theft of data,
followed by product tampering and product cloning.

embedderd

50%

60%

TO%

B0%

90%

100%

Encryption and Authentication are the most widely

used methods, highlighting a strong focus on
protecting data and verifying device identity.

Encryption

Hardware support for security

Hardware root
of trust (RoT)

Authentication

Secure boot

Secure
over-the-air
(OTA) firmwa...
Secure
provisioning
for keys/certs

Secure
commissioning

Tamper/intrusio
n detection

Post-guantum
cryptography

Considering
options

Don't know

Mone

Other (please
specify)

MCU security features: 49.53%
Hardware security module: 29.95%

Software-only security: 28.54%

The survey highlights that most
professionals rely on MCU
security features. This indicates
a trend towards using the
security capabilities already
integrated into the
microcontroller itself.

Q

&

10% 20% 30% 40% 50% 60% T0% 80%  90% 100%

ASPENCORE | 14
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IOT Considering all applications of which you
are aware, what do you regard as the most
interesting use of the 10T?

IP connected
cloud/router

Non-IP
connected
hub/gateway
Other
edge-computing
service (eg,...

Mone

Frequency of loT Application Mentions

%
®

Sensor-driven

£
#

Control loop

tn
D
=

Smartphone/mobi

10-19%: le connected

Connected

20-29%, vehicles

Industrial
30-39%

Medical
40-49%

Smart buildings

50-74% v" Industrial & automation dominate: strong

focus on predictive maintenance, process
optimization, and sensor-driven efficiency.

Wearable
75-99%

Mone/not
considering loT

100% applications

v' Healthcare & wearables stand out as

Other (please

Mentions

0% 10% 20% 30% 40% 50% 60% TO0% 80% 90% 100% specify) . . . . .
peclly impactful: enabling continuous monitoring,
0%  10% 20% 30% 40% 50% 60% 70% 80% 90% 100% remote care, and life-saving insights.
While over a fifth of respondents stated they will /Al edge computing & security are seen as key
have no loT pr.OJeCtS’ a Sl.gmflcant.portlon ofthe The §urv.ey shows that sensor-driven enablers: powering real-time decision-making
remaining projects are highly dedicated to loT. applications are the most common type of while ensuring safe and scalable loT
loT project. connectivity.

EITIl:IEI:ld‘E/El ASPENCORE | 15
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solution works
fine

Operating Systems (Part 1)

Mo need for
multithreading
or multitasking

Mo need for

A commercial
operating
system (or...

real-time

Commercial
alternatives

are too...
A commercial

distribution of
an open-sour...

Commercial
alternatives
use too much...
Incompatible
with existing
software,...
Too much
trouble to
learn to use...

An open-source
operating
system (or...

An internally
developed or

Want to avoid
reliance on
commercial...

in-house... Security

concerns with
commercial...
Safety
concerns with
commercial...
0% 10% 20% 30% 40% 50% 60% TO% 80% 90% 100% Commercial
alternatives
lack an...

none

Other {Please

specify)

v' Open-source operating systems are the most common choice. e (lense
specify)

v' Commercial support for open-source systems is the next choice.

0

&

10%  20%  30%  40%  50%  60%  T0% BO%  90% 100%

v" Customization and cost are key drivers for OS choice. For those who do not use a commercial operating

The data sh that t embedded proiect . ¢ . system, the top two reasons are that the current

€ data SNOws that Most eMbedaed Projects Use Some form of operating solution works fine, and they want to avoid reliance on
system or scheduler. Over 70% of respondents answered yes, confirming ol i
that these systems are a fundamental part of modern embedded design. a commerciat supplier.

embedderd
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Operating Systems (Part 2)

Safety Certification

Hypervisor functionality
Technical support
Support for my processor including drivers (BSP)

Supplier's reputation

Security

Scheduling efficiency

Royalty-free

Real-time capability

Processor or hardware compatibility

Power management (inc battery management)

Factors

Overall cost

Networking capability
Multicore support
Modularity

Good software tools

Ease of future maintenance

Documentation

Customer's desire

Context switch time

[ Very Important

. B Somewhat Important
Code size / memory usage m Neutral

Somewhat Unimportant

Hmm \ery Unimportant

0 20 40 60 80 100

Percentage of respondents (%)

embedderd

How important are the following factors regarding your
decision to use a commercial operating system, RTOS,

kernel, etc.?

v’ Top priorities: Documentation, software
tools, real-time capability, processor
compatibility, and security

v' Strong support needs: Technical support,
ease of maintenance, supplier reputation

v' Context-specific factors: Hypervisor

functionality, customer’s desire, and cost
seen as less critical overall

ASPENCORE | 18
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Operating Systems (Part 3)

Hypervisor support

Looking ahead, the survey indicates that an open-source operating system Security functionality —
without commercial support will continue to be the dominant choice for future atety certfication
embedded projects.

The supplier's reputation and support
The supplier's other products

A commercial available for it (compilers, debuggers, etc.)
operating

system (or..

The software development tools

A commercial The processors it supports
distribution of

an open-sour...

The other software (middleware, drivers, etc.) available for it

An open-source The other hardware it supports
operating

system (or... Successful prior use for similar applications

An internally Small memory footprint

developed or
in-house...

Will not use
an operating
system (or...

0% 10% 20% 30% 4% 50%  60% T0% BO%  90% 100%

Simplicity / ease of use

Rich selection of services and features

OS Selection Factors

Real-time performance

Purchase price
Popularity / large developer community

Open-source availability (including modules and apps)

When choosing an operating system, the most critical factor for developers is the o roatties
availability of full source code.

My familiarity with the operating system

Freedom to customize or modify

v' Critical factors: Source code access, no royalties, customization, processor

support, security
v' Strong enablers: Ease of use, real-time performance, developer tools, compatibility

Compatibility with other software / systems / tools

Availability of tech support

W Very Important
I Somewhat Important

v" Lower priority: Supplier reputation, vendor’s other products, hypervisor support Availability of full source code s L
omewna nimportan
v mmm \ery Unimportant

0 20 40 60 80 100
Percentage of respondents (%)

EITI|:IEI:|I:|‘E/E| ASPENCORE | 19
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OS & Virtualization Vendors

KADAK (AMX)

Green Hills (U-velOSity)
OSE systems (OSE)
Quadros (RTXC)

Please select the operating systems you are currently using or considering using e
in the next 12 months for a commercial product development project. (Only Radisys (05-9)
include non-RTOS operating systems that you embed into your projects.)

Siemens (Mentor Graphics) Nucleus
FSMLabs (RT Linux)

Symbian (EPOC)

ECos

SMX RTOS (Micro Digital)

The survey shows that the majority of developers are not using embedded virtualization or LynuxWorks (BlueCat)
hypervisors and do not plan to. However, for those who are or plan to, the adoption rate is e
growing. For those who are interested in virtualization and hypervisors, the primary drivers are e
separation of multiple applications and the need to support hard real-time applications and a  Freescale MoX
guest operating system. i e im0

Wind River (Linux)
Wittenstein High Integrity Systems (OpenRTOS or SAFERTOS)

Siemens (Mentor Graphics) Linux

Micrium (uC/0Ss-Ill)
Separation of

Android

next 12 months Want to load

balance across
Ubuntu

multicore...

Mo, not using To support
it and not safety /
planning to security...

Other (please

Debian (Linux)
Embedded Linux
FreeRTOS

. QNX (QNX)
multiple
applications Microsoft (Windows 7 Compact or earlier)
Yes, using it Procassor Wind River (VxWorks)
new consolidation Texas Instruments (DSP/BIOS)
Need to Red Hat (IX Lunix)
. support Texas Instruments RTOS
Yes, will multiple gue... )
likely use in Need to Express Logic (ThreadX)
next 6 months support hard _ Analog Devices (VDK)
real-time... Keil (RTX)
Need to
i Other (please speci
likely use in and new... In-house/custom

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% specify)
0

0%  20%  30% 40% 50% 60% 70%  80% 0 10 20 30 40 50
Usage Share (%)

EmbEdd?j ASPENCORE | 20
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Processors (Part 1)

16-bit
processor

32-bit
processor

A single 64-bit
processar or processor
microcontrol...

2 processors
or

microcontrol... 0% 10% 20% 30% 4 0% 50% 60% T0% 80%  90% 100%

3-5 processors
or

microcontrol... Moreover, the survey reveals that most projects do not have
610 additional processors. However, for those that do, the
;’C‘ﬁzj‘;’riﬁf_l additional processors are overwhelmingly 32-bit processors.

"““’“h““ml v A quarter of projects do not have additional processors.

processors or
microcantrol...

o vom oo s ao com eow 70m  som aoon 1000 v' Additional processors are primarily 32-bit.

v The use of 32-bit processors is consistent across both main
and additional processors.

v The majority of projects use a single processor.

v' A quarter of projects use two processors. v' Heterogeneous Multi-Chip Designs are a Top Choice
, , v Integrated Multicore SoCs are Widely Adopted
v" Projects with 3-5 processors are also common. v Specialized Al and GPU Hardware are Niche

EmbEdd‘E/d ASPENCORE | 21
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Processors (Part 2)

v The most common clock rate is 100 - 249 MHz.

v The second and third most common ranges are 250 - 499 MHz
and 50 - 99 MHz.

v Most projects use processors in the low to mid-range of clock
speeds.

For the professionals who
chose to switch processors,
the main motivation was a
desire for improved
functionality and features.

Other (please
specify)

0% 10% 20% 30%  40% 50% 60% T0% 80%  90% 100%

embedderd

The survey shows that a slight majority of developers,
58.25%, are reusing the same processor from a previous
project. This practice is likely driven by the benefits of
familiarity, cost savings, and the ability to reuse existing
software and hardware designs. For those who reused a
processor, the primary reasons are centered on efficiency
and familiarity.

Happy with
current
processor /...
To maintain
software

compatibility
To use same
operating
system

To maintain

the same tools
or software
To make use of
expertise [
familiarity
Mo other
suitable
processors...
Switching
processors
would be too...

Not my choice
[ processor
chosen for me

Other (Please
specify)

Other (please
specify)

0% 10% 20% 30% 40% 50% 60% T0% 80%  90% 100%

ASPENCORE | 22
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Processor Evaluation

How important are the following factors when choosing a processor?

Open instruction set architecture [ ] Importance Level
When SWItCh | ng p rocessors’ the U rvey revea IS The "ecosystem" surrounding the chip (software -’Ic-:cfls(.:hFi{F'::(?)Ssu:L?[Lis;/r\:EZSco)r II = ‘S’ig;:vf:t“ﬂ;;:f;nt (%)
1 The chip has an integrated RF or radio capabiI’ity, (e.lg., a "\'Nireless I\'/ICU") — = Neutral (%) . .
that developers are almost evenly split between e e — = Somewnat Unimportant (%)
1 1 1 1 The chip has vector (SIMD) arithmetic = ) e Unmportant (0
two paths. A slight majority chose a different e chp hes vecor (SID) ainmer -
processor from the same family, architecture, o Thechips functional safety features =
e ability to customize or add instructions to the processor [ ]
or instruction set. This suggests a preference for e processors avallabilty and supply chain —
e processor's debug suppo
continuity and leveraging existing knowledge. Availabilty of on-chip programmable logic -
0 The on-chip 1/O or peripherals i
% The chip's popularity [ ]
B My familiarity with the architecture and processor family [
The chip family's future roadmap or growth path i
v A small majority of developers stay within the The chip's power consumption .
The chip's cost i
same processo r fa m | ly. The chip's security features B
The chip's performance
v' Almost half of developers are willing to D el renutation -
. . . The operating systems it supports [ |
SWItCh tO d d Iffe rent d rChIteCtu re. Virtual prototype/transaction-level model availability [ ]
. . . The software already available for it (middleware, drivers, RTOS, etc.) [
v Th IS ShOWS a ba la nce between continu |ty a nd The hardware-development tools available for it (emulators, ICE, etc.) 1
. . The software-development tools available for it (compilers, debuggers, etc.) ] |
Innovation. 0 50 100

Percentage (%)

EmbEdd%j ASPENCORE | 23
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Processor Vendors

Total Respondents: |
None of the above E
Zilog £

VIAE

Toshiba

Texas Instruments E
Stretch £
STMicroelectronics E
Spansion

Silicon LabsE
Samsung £

Renesas [
Qualcomm E

NXP E

NVIDIA E

Microchip Technology E

Vendors

Marvell

Lattice Semiconductor E
Intel E

Infineon £

IBM E

Digi/Rabbit Semiconductor E
Cirrus Logic E

Broadcom E

Analog Devices £

AMDE

v’ Texas Instruments and Microchip are also top considerations.

Select the processor vendors you are familiar with:

10

20

30 40 50 60 70
Responses (%)

v The data shows strong brand loyalty in the industry.

embedderd

Vendors

Total Respondents:
None of the above E

Zilog
VIA
Toshiba

Texas Instruments £

Stretch

STMicroelectronics g

Spansion

Silicon LabsE

Samsung

Renesas E

Qualcomm £

NXP E

NVIDIAE

Microchip Technology E

Marvell
Lattice Semiconductor

Intel
Infineon E

IBM

Digi/Rabbit Semiconductor
Cirrus Logic

Broadcom

Analog Devices [
AMD E
0 5 10

Select the processor vendors you are

|

currently using

|

15 20 25
Responses (%)

Select the processor vendors you will consider using in

Infineon

AMD

NXP

Vendors

Microchip Technology

Texas Instruments

STMicroelectronics

20 30
Responses (%)

40

your next embedded project:

ASPENCORE | 24

surveu



Specific Processor Families

Which of the following 8-bit processor families would you consider for your next embedded project?

Microchip 80xx

Infineon PSoC 1 (M8C) / PSoC 3 (8051)
AMD PicoBlaze (soft core)

Intel 80xx, '251

NXP / Philips P80x, P87x, P89x

TI TMS370, 7000

Processor Families [ Cores

Microchip AVR

STMicro ST6, ST7, ST8

Microchip PIC

None

15 20 25 30 35

Responses (%)

10

The survey data on 8-bit processor families reveals a significant trend
away from these architectures.. This highlights the industry's shift

towards more powerful 32-bit architectures to handle increasing project

complexity. Similar to the 8-bit segment, a large percentage of

respondents, over a third, would not consider using a 16-bit processor at

all.

Which of the following 16-bit processor families would you consider for your next embedded project?

Renesas R8C

Infineon XE166, XC2000, XC166, C166
Renesas RL78

AMD 186, '188

NXP HC16

Intel 8086, '186, '286

Processor Families

STMicro ST9, ST10

TI MSP430

Microchip PIC24 / dsPIC

None

20 25 30 35
Responses (%)

10 15

Top 3 Most Considered 32-bit Processors: STMicro STM32 (ARM):
44,10% ; NXP i.MX (ARM): 20.99% ; Raspberry Pi: 18.87%

Which of the following 32-bit processor families would you consider for your next embedded project?

Microchip AT91xx/ATSAMxx (ARM)
Infineon PSOC 4 (ARM Cortex-M0) / PSoC 5 (ARM Cortec-M3)
Microchip SAMxx (ARM)

NXP Kinetis (ARM/Cortex-M4/MO0)

//

\_

% Microchip (AVR32)
g Microchip PIC 32-bit (MIPS)
Raspberry P
NXP i.MX (ARM)
STMicro STH32 (ARM)
Y repomseso
v The majority of professionals h;e\\
s upgrades - not recently upgraded to a 32-bit
Yes, upgraded Ch P-
i - v Asignificant portion has upgraded
. from a 16-bit chip.
o e me am s son e vom swe a0 100 v Fewer have upgraded from an 8-bit

chip.

_/

ASPENCORE | 25
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DSP & FPGA

v The majority of embedded projects do not use an FPGA.

The data shows that a significant portion of professionals, nearly v FPGAs are used in a significant minority of projects.

half, would not consider a DSP chip at all for their next project. v’ FPGAs are not yet a mainstream component in embedded

o= design.
g [ m HE— Among those who use
oo [ N FPGAs, AMD is the most used
o I | vendor. This is followed by
e m. Intel PSG and Lattice
= el [ Semiconductor. The data
o <= [ suggests that these three
e [ s companies are the primary
o [ e | players in the embedded
e I o [ FPGA market.
poated | owasce [
S s
B "
el

embedderd
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FPGA Use & Design Techniques

Will your next embedded project use an FPGA or programmable

logic device?

=
=

0% 10% % 0% 40%

50% B0% 0% a80% 90%  100%

/5 mulation
Software test

(eg,atatic
analysls,..
Application
security test
(eg, SAST,...

Emulation

Modeling in a
high lewel

language
Graphical
syatem design

Wirtual
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Top 3 Most Important Future
Design Techniques:

» Software test
» Simulation

> Emulation
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v Thetop reason for not using an FPGA is that the functionality is not needed.

v’ Costis a major deterrent.
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If no, why will your next embedded project NOT use an FPGA or
programmable logic device?
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v' The difficulty of programming FPGAs is also a significant barrier.

ASPENCORE | 27

embedderd
SUrvVedy'



embedder]
survely

Tools, Professional
Development




SOftwa re & Clo u d TOO l.S v' MATLAB and LabVIEW are the most used system-level tools.

v" Alarge number of organizations do not use the listed tools.

: v’ This suggests a mix of commercial and in-house solutions.
v' Compiler/assembler: 67.69%

Cadence
Virtual System

v' Debugger: 64.39%
85 e
v IDE: 54.25%
QEML -
Which of the following software/hardware design tools do you currently use EMbdd[Elde;:Lot]l
Automatic code generation Simulink -

Synopsys
Virtualizer

System Cor
other "hardware
C" language

Configuration management tools

Software drivers -
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Software libraries

system-level design tools

Software/Hardware Tools

Oscilloscope
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IDE
v Many organizations do not use cloud integration
Debugger
tools.
Compilerfassembler v Firmware updates are the most common use of these
0 10 20 30 40 50 60 70 tools.

Responses (%)

v" Device and security management are also a major

k focus. /
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Management & Version Control
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The survey reveals that professionals are using a variety of project The survey data shows a clear and overwhelming
management tools, with Microsoft Excel being the most common by a preference for Git as a version control system.
large margin. This is followed by Microsoft Project and open-source
tools.
embedderd
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The survey provides insight into how professionals

Professional Develop ment & stay current in their field. The top three methods are

f online training/webinars provided by vendors,
Conferences followed by books and technical white papers from
vendors. ...

development

Training/seminars of manufacturers . A
inars provided

by professio...
On-site

Which of the following conferences do you plan to attend in the next year? :;”;E;:ﬁz:tl-
courses from...
RISC-V Summit Professional L
development
sssssss from...
Embedded World Onling
rs provided ...
Embedded Systems Conference (USA) Online
rs provided ...

CES (Las Vegas) Dnline-

training/webina
" rs provided ...
9 Embedded World (Nuremberg) Online

5 tra.ining,-'wehina-
:@ rs provided ...
§ Vendor technical forums/developer conferences Cartification
© training
Electronica Conferences-se m

inars provided I
by media...
Training/seminars of distributors Conferences-sem -
inars provided
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Conferances-se m l
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The survey shows that most embedded professionals dedicate a moderate amount
of time to formal training. The most common response is 10-14 days per year, orstntif.
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followed by 5 days and 6-9 days per year. specy
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Reading & Organizational Info

What is your organization's primary business activity?
Transportation/logistics

None i
Computer manufacturer (hardware, software, peripherals)

1 hour
Aerospace

2 hours

Other (please specify)
3 hours

4 hours Healthcare/pharmaceuticals/biotech/biomedical

5 hours Contract engineering/design services

6-9 hours . .
Applications software development

10-14 hours
Consumer electronics

Business Activity

15-19 hours

Manufacturing and process (other than computers/comms)
20 hours or

maore per waek

||||||mr
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Responses (%)
Most professionals read technical
publications for 1-3 hours per v" The most common company size is 10-49 employees.
week. v Very small companies (1-9 employees) are also common.

v The industry is composed of a mix of company sizes.

embedderd
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Job Responsibilities

Job Responsibilities

Total Respondents:

Other (please specify)
DevOps

SoC (system-on-chip) design
Data science

Security design

v’ Hardware/software integration is the top

Connected device design
res pO n Si b i I ity. Hardware/software co-verification
Board layout/design
Hardware/software co-design
Firmware/software testing

v" Writing and debugging

Device programming

Job Responsibilities

firmware/software are also key tasks.

Designing hardware for embedded systems

Prototype testing

Project management

v' Job responsibilities are primarily System desior

. Firmware/software design or analysis
technical and hands-on. |

Debugging hardware

Architecture selection/specification

Debugging firmware/software

Writing firmware/software for embedded systems

Hardware/software integration

0 10 20 30 40 50 60
Responses (%)
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Observations

v Most projects are upgrades, not new designs - The majority of work focuses on
Improving existing solutions.

v" Teams dominated by hardware & firmware engineers - Core expertise lies in technical
development roles.

v Top challenges: security, debugging, performance - Critical hurdles that slow down
design cycles.

v' Strong reliance on open-source 0S and code reuse - Cost efficiency and flexibility drive
adoption.

v Growing interest in Al, ML, and advanced features - Emerging technologies gaining
momentum for future designs.

embedderd
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Conclusion

v" Industry balancing maturity with innovation - Building on proven practices while
adopting new technologies.

v Embedded systems have global, cross-industry relevance - Used in industrial, loT,
automotive, and beyond.

v" Future shaped by efficiency, security, intelligence - Key factors guiding the next
generation of solutions.

embedderd

SUFVEU/ ASPENCORE | 37



Thank You

EMBEDDED.COM
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