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Micro
AutoBox III

STEP SIZE

~1 ms (CPU)

FORM FACTOR

Compact · In-vehicle

PROTOCOLS

CAN FD · LIN · FlexRay · ETH

Fidelity

Scalability

Automation

€ 15k – 40k / unit

Best for: early algorithm prototyping,

ADAS demo vehicles, Tier-2 programs

PRODUCT 01

RAPID PROTOTYPING

Micro
LabBox II

STEP SIZE

10 ns (FPGA) · 100 µs (CPU)

FPGA

Xilinx Virtex · HDL Coder

SWEET SPOT

Inverter · OBC · DC-DC

Fidelity

Scalability

Automation

€ 40k – 90k / unit

Best for: power electronics, EV

drivetrain, plant model libraries

PRODUCT 02

FPGA LAB HIL

SCALE
XIO

ARCHITECTURE

Modular card cage · Multi-rack

INTEGRATION

Python · REST · AutomationDesk

COMPLIANCE

ASPICE · ISO 26262 ready

Fidelity

Scalability

Automation

€ 80k – 200k+ / bench

Best for: large HIL data centers, multi-

program Tier-1 regression

PRODUCT 03

FLEET HIL / CI·CT

Mid-Size
Simulator

MOTION

6-DOF platform (optional)

VALIDATION

ADAS · ISO 21448 · SOTIF

DOMAIN

Powertrain · Chassis · ADAS

PRODUCT 04

SYSTEMS · DIL

Full-Size
Simulator

MOTION

Hexapod / rail · 6-DOF

VISUAL

360° dome · <20ms latency

SCOPE

Human factors · Regulation

PRODUCT 05

FULL IMMERSION

https://linkedin.com/in/ashishmeshram-8b482449
https://ashishmeshram.com/


↓  F U L L  T E C H N I C A L  A R T I C L E

◈ 4-STEP SELECTION FRAMEWORK

01 FIDELITY FIRST

Power electronics <1µs switching? → FPGA path. Standard ECU

control? → SCALEXIO CPU is sufficient.

02 PLAN FOR YEAR 3

If >10 benches in 24 months, invest in SCALEXIO standardisation +

CI/CT automation from Day 1.

03 DRIVER IN THE LOOP?

Human perception required → Simulator family only. ECU-only

validation → SCALEXIO covers it.

04 FULL ECOSYSTEM COST

Add 40–60% to HW cost for licenses, AutomationDesk,

ConfigurationDesk, and integration engineering.

“The most expensive dSPACE system is the one chosen for the wrong program. The second most expensive is the one undersized

and replaced mid-cycle.”

— A.N. MESHRAM · drawn from 150+ HIL system deployments

✉ ashish49ycm@gmail.com 🔗 linkedin.com/in/ashishmeshram-8b482449 📞 +49 1516 3085494
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Fidelity

Scalability

Automation

€ 500k – 2M+

Best for: OEM vehicle-level integration,

edge-case scenario testing

Fidelity

Scalability

Automation

€ 3M – 15M+ install

Best for: OEM R&D centres, homologation,

steer/brake-by-wire programs
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Over fifteen years of working at the intersection of embedded software validation and

automotive systems engineering has given me a front-row seat to one of the most

consequential decisions a development team can make: which dSPACE platform to build

their test and simulation infrastructure on. At Valeo eAutomotive, I oversaw a XiL data

center running more than 150 HIL and PIL systems — executing upward of 30,000

automated test cycles per day. Every hardware choice in that environment had a direct,

measurable impact on program velocity, budget, and product quality.

dSPACE’s portfolio spans from compact rapid-prototyping units that fit on a lab bench to

sprawling full-size driving simulators. Each product is genuinely excellent within its

intended domain. The challenge — and where costly mistakes are made — is matching the

right tool to the right application. A team that over-specifies will burn through CAPEX and

integration effort. A team that under-specifies will face scalability walls at the worst possible

moment in a program lifecycle.

This article is my attempt to give engineers and project managers a grounded, experience-

backed framework for navigating that decision. I will walk through five flagship dSPACE

products, explain their real-world strengths, and close with a decision matrix you can take

directly into your next engineering review.

Introduction

Product Overview

1 · MicroAutoBox III



The MicroAutoBox III is dSPACE’s answer to the question: how do we put a real-

time rapid-prototyping system into a vehicle without needing a cart? It is a compact,

rugged controller that bridges the gap between simulation-lab development and

in-vehicle validation.

CORE FUNCTIONALITY & TARGET APPLICATIONS

KEY TECHNICAL SPECIFICATIONS

IDEAL USE CASES

COST & ROI

Entry-level dSPACE hardware. ROI is realized through faster iteration cycles and

reduced dependency on scarce production ECU samples early in development.

💶 Entry-Level · €15k–€40k per unit (estimated)

Real-time execution of MATLAB/Simulink-generated code at automotive-grade

reliability

›

Rapid control prototyping (RCP) for powertrain, chassis, ADAS, and body control

functions

›

In-vehicle bypass and function prototyping where production ECUs are not yet

available

›

Native integration with dSPACE ControlDesk for live calibration and signal

monitoring

›

Multi-core real-time processor with flexible I/O — CAN FD, LIN, Ethernet,

FlexRay support

›

Step sizes down to 1 ms for most control tasks; FPGA offloading available for

critical inner loops

›

Compact form factor, fanless operation, wide temperature tolerance for under-

hood deployment

›

Early-stage algorithm prototyping before production-intent hardware is

available

›

ADAS feature demonstration vehicles and OEM technology showcases›

Academic and Tier-2 supplier programs with contained budgets›



2 · MicroLabBox II

The MicroLabBox II is where raw simulation performance meets laboratory agility.

In my team at Valeo, this was the platform of choice for developing FPGA-based

plant models for inverter and on-board charger validation — achieving 10 ns

simulation step sizes that are simply unattainable on CPU-only architectures.

CORE FUNCTIONALITY & TARGET APPLICATIONS

KEY TECHNICAL SPECIFICATIONS

IDEAL USE CASES

COST & ROI

Mid-range investment with a high reuse ceiling. When my team achieved a ~70%

model reuse rate across project phases using the MicroLabBox platform, the per-

project amortization made the hardware economics very compelling.

💶 Mid-Range · €40k–€90k per unit (estimated)

High-fidelity HIL and PIL plant model execution with integrated FPGA (Xilinx-

based)

›

Power electronics simulation at sub-microsecond resolution — critical for

inverter and motor control validation

›

Signal conditioning, I/O routing, and sensor/actuator emulation within a single

desktop unit

›

Dual real-time processor + large FPGA fabric (Xilinx Virtex family)›

Extensive analog/digital I/O, including high-voltage measurement channels›

Native integration with Xilinx System Generator and Simulink HDL Coder›

Step sizes: CPU 100 µs typical; FPGA down to 10 ns for switching event models›

EV inverter, OBC, and DC-DC converter closed-loop testing›

Model competency groups building reusable, high-fidelity plant simulation

libraries

›

SIL-to-HIL transition phases where a single bench must serve multiple

simulation levels

›



3 · SCALEXIO

SCALEXIO is dSPACE’s modular, scalable HIL platform — the backbone of any

serious embedded software validation infrastructure. If you are building a data

center with dozens or hundreds of test benches, SCALEXIO is almost certainly the

right conversation to have.

CORE FUNCTIONALITY & TARGET APPLICATIONS

KEY TECHNICAL SPECIFICATIONS

IDEAL USE CASES

COST & ROI

Per-bench investment is significant, but the standardization dividend — reduced

setup time, unified toolchain, simplified maintenance — is where the true ROI lives

at scale.

Full-featured HIL testing for complex ECUs and ECU networks (multi-ECU

benches)

›

Scalable I/O architecture via plug-in boards — CAN FD, Ethernet, SENT, PWM,

fault injection, and more

›

Deep integration with dSPACE AutomationDesk and ConfigurationDesk for

automated regression testing

›

Multi-core real-time processor cluster; deterministic execution with hard real-

time guarantees

›

Modular card cage — from a single processing unit to multi-rack configurations›

Seamless CI/CT integration via MATLAB, Python, and REST APIs for headless

automation

›

Large-scale HIL data centers serving multiple concurrent development

programs

›

ASPICE and ISO 26262-compliant validation environments›

Tier-1 suppliers managing parallel model-year programs with shared

infrastructure

›



💶 Professional · €80k–€200k+ per bench (estimated)

4 · Mid-Size Simulator

When validation needs to extend beyond individual ECUs into full vehicle-level

scenarios — including driver-in-the-loop (DIL) applications — the mid-size

simulator enters the picture. This is the domain of systems integration, not

component testing.

CORE FUNCTIONALITY & TARGET APPLICATIONS

KEY TECHNICAL SPECIFICATIONS

IDEAL USE CASES

COST & ROI

High upfront investment; ROI argument centers on reducing physical mule vehicle

dependency and enabling safety-critical scenario testing that cannot be conducted

on public roads.

Vehicle dynamics simulation with real-time visual and motion feedback for

driver-in-the-loop testing

›

Multi-domain integration: powertrain, chassis, ADAS, and NVH in a single

simulation environment

›

Scenario-based ADAS and autonomous driving validation with traffic and

environment models

›

High-performance compute cluster; graphics rendering for visual channel

output

›

6-DOF motion platform (optional) for vestibular feedback in DIL configurations›

Interfaces to dSPACE ModelDesk and third-party road/traffic simulation tools›

OEM powertrain and chassis development programs requiring human-

perception-grade realism

›

ADAS scenario validation where edge-case coverage and repeatability are

paramount

›

Programs with regulatory safety case requirements (ISO 21448 / SOTIF)›



💶 High Investment · €500k–€2M+ (estimated)

5 · Full-Size Simulator

The full-size driving simulator represents the apex of automotive simulation

infrastructure — a complete, immersive environment where a production-intent

vehicle interior sits inside a simulation dome, and the driver genuinely cannot

distinguish the experience from real driving. These systems are found at OEM

central R&D centers, not supplier facilities.

CORE FUNCTIONALITY & TARGET APPLICATIONS

KEY TECHNICAL SPECIFICATIONS

IDEAL USE CASES

COST & ROI

Full-immersion driver experience with panoramic visual display, high-fidelity

audio, and full-motion hexapod platform

›

End-to-end systems integration testing — from infotainment HMI to vehicle

dynamics to ADAS perception

›

Human factors research, ergonomics studies, and regulatory submission

support

›

Hexapod or rail-guided motion system with up to 6-DOF and high-bandwidth

actuation

›

360° visual dome with ultra-low-latency rendering (sub-20 ms end-to-end

latency for motion sickness avoidance)

›

Integration with full vehicle model stacks including tire models, aerodynamics,

and thermal systems

›

OEM central engineering: platform validation programs spanning multiple

model lines

›

Regulatory compliance and homologation support for ADAS systems›

Long-horizon technology programs (next-gen chassis, steer-by-wire, brake-by-

wire)

›



Selecting a dSPACE product should never begin with the hardware catalog. It should begin

with an honest assessment of your program’s requirements. Here is the framework I have

used across multiple OEM and supplier engagements.

Step 1 · Project Requirements Assessment

Step 2 · Performance vs. Budget Trade-Offs

PRODUCT FIDELITY SCALE AUTOMATION BUDGET TIER

MicroAutoBox III Medium Low Medium Low

MicroLabBox II High Low Medium Medium

SCALEXIO High High High Med–High

Multi-million euro infrastructure decisions. ROI is measured in program-level

savings: fewer physical prototypes, faster regulatory approval pathways, and

reduced field trial risk.

💶 Enterprise · €3M–€15M+ full installation (estimated)

Decision Framework

Simulation fidelity required: Does your application demand sub-microsecond switching

event modeling (→ MicroLabBox FPGA), or is 1 ms real-time sufficient (→ MicroAutoBox)?

›

Number of concurrent programs: A shared, standardized HIL infrastructure (→

SCALEXIO) pays dividends at 10+ concurrent programs; at 1–3 programs, standalone

benches may be more cost-effective.

›

Driver-in-the-loop requirements: If human perception is part of your validation strategy,

the simulator family is the only credible path.

›

CI/CT integration depth: Fully headless, automated regression at scale demands

SCALEXIO’s remote-access and API capabilities.

›



PRODUCT FIDELITY SCALE AUTOMATION BUDGET TIER

Mid-Size Simulator V.High Medium Medium High

Full-Size Simulator Maximum Fixed Medium Very High

Step 3 · Scalability Considerations

Step 4 · Integration Complexity Factors

“The most expensive dSPACE system is the one you chose for the wrong program. The second

most expensive is the one you undersized and had to replace mid-cycle.”

— A.N. Meshram, drawn from experience across 150+ HIL system deployments

Design for the infrastructure you will need in three years, not the project you are starting

today. I have seen teams buy MicroLabBox units for a two-bench pilot that then needed

to scale to 40 benches — SCALEXIO would have been the right anchor platform from day

one.

›

Standardization is a force multiplier. When all benches share a common I/O card set and

toolchain version, maintenance windows, test-case portability, and new engineer

onboarding all compress dramatically.

›

Model reuse architecture should be planned before hardware is selected — not after. A

70% model reuse rate, as we achieved, requires deliberate platform decisions upstream.

›

Toolchain alignment: Verify your team’s MATLAB/Simulink and dSPACE

ConfigurationDesk versions are compatible with the target hardware generation before

committing to a platform.

›

FPGA development capacity: FPGA-based simulation (MicroLabBox) requires

Xilinx/Vivado competency. If that expertise is not in-house, factor in training time or

external support costs.

›

CI pipeline readiness: Headless automation via Python or REST APIs requires upfront

investment in test framework architecture. Do not underestimate this effort for

SCALEXIO-at-scale deployments.

›



Choosing a dSPACE platform is a strategic infrastructure decision, not a purchasing

transaction. My parting recommendations:

This guide was authored by Ashish Meshram — Senior XiL / Systems Test

Leader at Valeo eAutomotive, with 15+ years of hands-on experience

across 150+ HIL/PIL systems. Created to help automotive engineers make

informed platform decisions.

Conclusion & Recommendations

Start with fidelity requirements. If your application involves power electronics switching

dynamics, the FPGA path (MicroLabBox, SCALEXIO with FPGA expansion) is non-

negotiable. For everything else, a well-configured SCALEXIO bench covers the vast

majority of automotive ECU validation needs.

›

Think in fleets, not benches. If your program roadmap shows more than 10 active HIL

benches within 24 months, invest in SCALEXIO standardization and CI/CT automation

architecture from the outset.

›

Simulator investments require OEM-level business cases. Mid-size and full-size

simulators are genuinely transformative — but only when the organizational processes

exist to utilize them at high occupancy. An empty simulator is an expensive server room.

›

Budget for the ecosystem, not just the hardware. AutomationDesk licenses, ModelDesk,

ConfigurationDesk, and integration engineering are frequently 40–60% of total platform

cost. Model this accurately in your CAPEX submissions.

›

Pilot before you scale. Run a structured 3-month pilot on a single bench before

committing to a large fleet. The lessons learned in that pilot will save you far more than

the pilot costs.

›

Content Created in Partnership with
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