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Enabling Agile, Reliable Validation

in Automotive & Industrial Ecosystems

Driven by the rise of intelligent transportation, industrial automation, and Soft-

ware-Defined Vehicles (SDV), modern E/E architectures are becoming increasingly I/I/” < lé\‘\&?%
complex. Systems now rely on heterogeneous communication networks—CAN/- (,[;]\ Y/ = ) ' ay
CAN FD, LIN, FlexRay, and automotive Ethernet—alongside diverse signal types /@ i\vc
including GPIO, analog, resistance, and sensor-specific protocols. . ")"’i{,)\;‘,' :

At the same time, validation workflows are shifting from isolated lab testing to Et \;_;‘ )/’1/’
continuous, agile, and full lifecycle verification. Traditional tools, however, struggle hgrhﬁt (J)]\I '

to keep up—limited by rigid configurations, fragmented workflows, and insufficient

integration across bus communication, signal acquisition, and HIL simulation.

H Key Challenges in Traditional Testing

* Rigid Channel Configuration with Limited Adaptability

Traditional tools provide fixed channel types and quantities (e.g., 8 CAN FD + 4 LIN). Mixed-signal testing or HIL simu-
lation often requires multiple devices, resulting in resource waste, compatibility issues, and delays when requirements
change.

- Isolated Signal Processing & Low Efficiency

Most legacy tools focus only on bus communication and lack support for general-purpose signals and sensor proto-
cols. Engineers must combine separate tools, leading to fragmented datasets, synchronization errors, and increased
deployment time.

- Limited Offline Capability for Long-Term Testing

Dependence on PCs or limited storage makes these tools unsuitable for long-duration, remote, or no-network testing
scenarios. Slow data transfer further reduces post-analysis efficiency.

+ Complex Integration Workflows

Separate tools for configuration, logging, simulation, and analysis create siloed workflows. Lack of standard format
support increases conversion effort and risks data inconsistency.

MINI HIL

Modular All-in-One Bus Acquisition & HIL Simulation Platform

Enabling Agile and Reliable Validation for the Automotive and
Industrial Ecosystems

For engineering teams tackling the complexity of modern E/E systems, MINI
HIL provides a flexible and scalable alternative to rigid, siloed tools.Designed
to unify bus communication (CAN/CAN FD, LIN, FlexRay), multi-type signal
acquisition (DIO. AIO. RO), high-speed data logging, offline operation and
desktop-grade HIL simulation into a scalable end-to-end validation solution,
precisely adapting to dynamic testing requirements and full development-cy-
cle ECU validation scenarios.

MINI HIL

B Main Functions

* Modular Channels & Board-Level Expansion

Supports multiple interchangeable multifunction base cards. The modular board architecture, combining base cards
with various functional daughter cards, enables flexible channel-level configuration and switching. The system can
provide up to 80 bus communication channels or more than 120 conventional I/0 channels, while external 2.5G
high-speed Ethernet ports allow further Ethernet interface expansion. It precisely meets a wide range of require-
ments, from bench testing to system-level HIL simulation.

- Broad Compatibility for Buses & Signals

Supports CAN/CAN FD (up to 8 Mbit/s), LIN (<19.2 kbps, protocol 1.3-2.2), and dual-channel FlexRay, while extending
to automotive Ethernet T1 (100/1000 Mbps) and sensor protocols such as SENT, SPC, and PSI5. It integrates bus
communication with general-purpose signals—including 0-60V analog input, £100 mA digital output, and resistance
simulation—as well as dedicated sensor signals, enabling true “bus + sensor/actuator + ECU + HIL” synchronized test-
ing in a single platform.

+ High-Performance HIL Computing & Parallel Testing

Powered by 12th Gen Intel® Core™ processors, the platform delivers high-performance computing capability to meet
the development and validation requirements of Rapid Control Prototyping (RCP) and Hardware-in-the-Loop (HIL)
testing. It supports parallel multitasking, hybrid bus communication, and functional testing, while the 6-core processor
ensures reliable low-latency operation under concurrent workloads, making it ideal for multi-user parallel testing and
complex system-level validation scenarios.

» Compact Deployment & Flexible Offline Operation

With a compact chassis (455 x 330 x 144 mm), CubeBox can be deployed on desktops, lab benches, or directly in
vehicles without dedicated infrastructure. It operates independently without a PC and supports a wide 9-36V DC
input (28V typical), making it ideal for remote testing, long-duration durability validation, and field deployment where
network access is limited or unavailable.

- High-Speed & Reliable Data Logging

Optional dual hot-swappable U.2 SSDs (1TB-8TB each), delivering up to 2.8 GB/s read/write performance and total
storage up to 16TB. It supports industry-standard formats including DAT, MDF, MF4, ASC, and BLF, ensuring direct
compatibility with 3rd party tools. A 1 us timestamp resolution guarantees precise synchronization across all bus,
signal, and HIL data.

» Node Simulation, Fault Injection & Full Lifecycle Validation

The platform supports simulation of master/slave nodes across CAN/CAN FD, LIN, FlexRay, and automotive Ethernet,
with configurable baud rates, sampling points, and termination resistors. Built-in fault injection capabilities—including
node disconnection, termination faults, and signal interference—along with OBD diagnostic testing, enable compre-
hensive validation of system robustness and compliance across the entire development lifecycle.

- Open Automation Ecosystem & Seamless Software Integration

MINI HIL provides native support for Python scripting and a real-time SDK, enabling integration with custom automa-
tion and test management systems. In combination with VCAR DAS, it delivers unified configuration, real-time visual-
ization, signal parsing, HIL scheduling, and automated execution. Support for OTA updates and open interfaces en-
sures long-term scalability and seamless integration with existing development and calibration toolchains.



Paired with the VCAR DAS Software Platform: All-in-One Configuration,
Control & Analysis

The integrated VCAR DAS software elevates CubeBox to a full testing and HIL simulation ecosystem, resolving the
fragmentation pain points of traditional tools entirely:

Intuitive Bus & Signal Configuration

A graphical user interface enables setup of bus attributes (baud rate, sampling point, terminal resistor),
signal physical value mapping, and GPIO/AI/AO channel configuration without complex coding, lower-
ing operational barriers.

Real-Time Monitoring & Visualization

Real-time dashboards display bus load, signal waveforms, HIL simulation status, and key metrics (e.g.,
CANFD frame error rate). Custom threshold alerts (e.g., signal loss, abnormal bus load) enable timely
detection of test anomalies.

Data Management & Analysis

Centralized storage of logged data and HIL simulation results, with built-in filtering, trend analysis, and
report generation tools. Direct export to industry-standard formats ensures seamless integration with
third-party analysis software, boosting data processing efficiency.

Automated Test Scripting

Custom test sequences and HIL simulation scenarios can be created for repeatable validation, with
support for CI/CD pipeline integration to match agile development rhythms.

Device & User Management

Role-based access control facilitates team collaboration. Real-time monitoring of CubeBox hardware
status (SSD health, power status, module temperature) and remote diagnostic capabilities enable rapid
troubleshooting.

H Advantages

Maximize Flexibility with Modular Design
Adapts to dynamic testing needs and scales from small setups to full HIL systems without hardware waste.

All-in-One Integration for Higher Efficiency
Unifies bus, signal, HIL, and fault injection in one platform—reducing setup time, improve efficiency.

High-Speed Long-Duration Logging
Supports continuous high-load acquisition (e.g., CAN FD + automotive Ethernet) for 72+ hours, far exceeding
SD-based solutions.

Agile Deployment & Lower Investment
Compact design eliminates need for dedicated labs. Modular expansion avoids upfront overinvestment.

Open Ecosystem & Workflow Integration
Python automation, open SDK, and standard formats enable seamless integration without workflow disruption.

Stable Performance & Industry Compatibility
Reliable under high-load, multi-user scenarios. Fully compatible with mainstream 3rd paryt tools.

¥ Application Areas

MINI HIL delivers core value to the automotive, industrial, and R&D sectors, adapting to diverse modern engineering needs
and full development-cycle validation:

One Software for All
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Multi-device compatible, Lower your software costs
Effortlessly streamline your workflow across functions
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Automotive ECU Validation & HIL Simulatiof

Full lifecycle validation—from concept to complian
supporting agile SDV development.

Automotive E/E System Validation yL \

Domain controllers, ADAS, and complex network valldat@

including cross-domain interaction.
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Component & Product Testing ~—

End-of-line validation for ECUs and communication mod-
ules, ensuring quality and reliability. y)
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Education & Research ‘ ’Iﬁgi
Scalable platform for teaching and research—f.@m basic =
communication to advanced HIL systems. —] &

In-Vehicle Network & Diagnostics )
CAN/LIN/Ethernet validation, signal integrity testlng @

OBD fault diagnostics. }
Industrial Automation & loT :
Validation of industrial communication systems in manufac--—

turing, energy, and smart factories.
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R&D & Field Troubleshooting

Portable deployment for on-site diagnostics, intermitten
issue logging, and prototype validation.



M Main Specifications

CubeBox Chassis

Core Function

Supply Voltage

Rated Power Consumption

Startup Power Consumption

Protection Features
Operating Temperature
Operating Humidity
Storage Temperature
Altitude
Dimensions (L x W x H)
Weight

Device Features

KY9211 Blade Host KYA411 Logger Board

Core Function

Hardware Configuration

Key Performance

Communication Interfaces

Dimensions (L x W x H)
Weight

Power Consumption

Provides an integrated installation platform, power management, device integration, and supports multi-card expansion

9-36 VDC

<200 W

<250 W

Typical: 28 VDC

Supports overvoltage, reverse polarity, and short-circuit protection.

0°C to 60°C
10%-90% (non-condensing)
-40°C to 85°C
= 2000 m

279 x 450 x 177 (mm)

4 kg (Chassis w/ backplane) / 6 kg (Chassis w/ backplane, PSU & blade host)

Integrated modular design for flexible multi-card configuration

System computing core, interface
expansion, data processing,
real-time control
CPU: Intel® Core™ i7-12700K

Memory: 32 GB DDR4 2666 MHz
Storage: 512 GB / 1 TB SSD (optional)

3 GHz base / 4.6 GHz boost
OS: Linux-based real-time system

11x IOCNET, 2x USB, 1x Type-C (LCD
support), 1 delayed Gigabit Ethernet

380 x 100 x 60 (mm)
15 kg

Typical: 50 W Startup: 115 W

High-speed data storage, recording
/ playback, hot-swap management

Dual U.2 SSD slots
(supports 1 TB / 8 TB)
Protocol: PCle 3.0 x4

Single-channel write speed = 2.8 GB/s
Supports 2.5” HDD (7-9.5 mm height)

EtherCAT, board-to-board connector

380 x 100 x 30 (mm)

<30 W

KY3582 Multi-Function

Switchable Base Board

Daughter card carrier, channel
expansion, bus communication
transfer, power distribution

8 piggy slots; supports EtherCAT /
Ethernet / PCle communication
transfer

EtherCAT: 100 Mbps
Ethernet: 1000 Mbps
PCle 3.0 x1: 984.6 MB/s
Overvoltage protection = 60 V

RJ50 port, 2x D84B, EtherCAT &
SGMII

380 x 100 x 30 (mm)
0.6 kg

s40W

M Main Specifications

KY3582 Bus Series boards
= . KY3582F1 KY3582F2 KY3582F3 KY3582F12
arameser (CAN / CAN FD) (LIN) (FlexRay) (PSI5)

CAN / CAN FD bus communi- LIN bus communication, FlexRay bus communication,
cation, node simulation, data master / slave node simulation,  A/B dual-channel interaction,

PSI5 serial communication,

Core Function data interaction, protocol

Tx / Rx / playback data acquisition & recording data acquisition adaptation
Single Piggy
Slot Count ! ! ! 2
Channel Single piggy: 2 channels Single piggy: 2 channels Single piggy: 2 channels (A/B) Single piggy: 1 channel
Configuration Full card: 0-16 channels Full card: 0-16 channels Full card: 0-16 channels Full card: 0-4 channels
(configurable) (configurable) (configurable) (configurable)
CAN: < 1 Mbit/s < 20 kbit/s < 20 kbit/s (< 19,200 bps
Bus Speed CAN FD: < 8 Mbit/s (< 19,200 bps typical) typical) 125 1189 kbps
Termipation 0/60Q/120Q _ 0/100Q _
Resistor (software configurable) (software configurable)
s},“r'gfc’:c':‘fg 1939, 1SO 11898-1/2/5/6 LIN 1.3, 2.0, 2.1, 2.2 FlexRay bus standard PSIS V1.2, V1.3

Software-configurable master /
slave mode
Bus voltage: 5.5-12 V
High channel density

Dual-channel isolation, Calibration: P / CRC
simultaneous A/B communica- Slot count: 1-6 configurable
tion support Filler types configurable

1 ys time accuracy, high-volt-
age isolation, node simulation
& fault injection

Key Features

Y3582 Bus Series boards
B . KY3582F7 KY3582F8 KY3582F9 KY3582F11 KY3582F13
arameter (DIO) (A) (AO) (RO) (GPIO)

Analog input acquisi-
tion, multi-range

Analog voltage output,

Digital I/0, PWM signal waveform generation

Resistance output, General-purpose 1/0,

Core Function

Tx/Rx/acquisition resistance simulation Al/AO/DI/DO switching
adaptation (sine/square)
Single Piggy
Slot Count 2 2 2 2 2
Channel Single Piggy: 4 channels  Single Piggy: 6 channels  Single Piggy: 6 channels  Single Piggy: 2 channels  Single Piggy: 4 channels

Full card: 0-16 channels Full card: 0-24 channels Full card: 0-24 channels
(configurable) (configurable) (configurable)

Full card: 0-4 channels
(configurable)

Full card: 0-2 channels

Configuration (configurable)

Input ranges: Analog 1/0:

Output: =15 V to +15 V

Input / Output Input: =60 V to +60 V -60 V to +60 V . Resistance: 17 Q to 1 MQ Input: 0 V to 30 V
Range Output: £100 mA 15V to +15 V e °“tp”:1i\”"e"t' 1Y Output: 0V to 18 V
-5V to +5 V Digital I/0: =30 V to +30 V/

Resolution: 16-bit

PWM frequency: 0.03 Hz Resolution: 16-bit Update rate: 20 ps Accuracy: PWM frequency: 0.03 Hz

Key to 1 MHz Sampling rate: 250 Waveform output: 2 0 (17 Q-260 Q) to 200 kHz
Parameters Drive: LSD / HSD / KSPS/Ch Sine: 0.02 Hz to 20 kHz +1% (260 Q-1 MQ) Sampling rate (Al): 50
Push-Pull Input impedance: 1 MQ  Square: 0.02 Hz to 30 kHz Step: 1Q KSPS
Differential supported
Supported st vl bt Switching value, PWM, Switching value, PWM,

coded signal, pulse
signal

Signal Types Sustained voltage input Resistance output signal sustained voltage signal sustained voltage signal



