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Building a safe and secure embedded world
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Hardware in the Loop for everybody!

> Suwetha Sankar (Hitex GmbH)
Test Engineer

Introduction into integration tests with miniHIL
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Today we present a versatile solution for testing on 
the developers desktop and in an automated test
environment

Our Agenda 
 Challenges in cost effective testing
 Introduction of miniHIL
 Live Demo
 Q&A

Hardware in the Loop for everybody!

Main Goal:
 Stop Wasting Time in fixing the bug at later 

phase.
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Cost of project delay
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Time to Market – a never ending story!

 we need to deliver earlier!

 we need to be faster!
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What is the Problem & Why is it so big?

 It‘s time & money
we waste!
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How to face those challenges?

We need to deliver earlier!

We need to be faster!

 It‘s time & money we waste!
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 Testing – earlier, more often & automated
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What is so special about miniHIL?

 Test all the parts early in the project - alone and in your team
automate your tests with Continuous Integration

95% of embedded projects are not tested in early phases

Typical development process for embedded systems

Application
Software Components

Drivers

Hardware related
Software Components

Evaluation Board ECU

HIL-System 
Test

System Test

Integration Test
(HIL-System Test)

Unit Test
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What is the miniHIL

Simulation and test model framework Analyse test reports and traces

Execute tests and stimulate „Device under Test“

report - learn - iterate

 Eclipse based
 Gradle based automation in background
 Model based Test Case Framework
 open-source eTrice for Simulation models
 Continuous integration ready
 A lot of tracing & reporting tools

 Collection of a lot of standard 
interfaces and SW Adapters

 Documentation and examples
 Up to 200 IO Pins
 Extendable with FPGA or other 

adapters
 Support and Distribution by Hitex

by PROTOS Software GmbH
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Test Automation - Continuous Integration!

Every change

Code Changes

Fast feedback

5-60 minutes

Continuous Integration

 Build
 Test
 Deliver

Automated

Continuously

Delivery
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 Example of Test Environment

Test setup in our project
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Software drivers & Hardware

Actor/Statemachine .room

Test case environment .cage

System under Test

General Workflow

 Goal: Working on Top Layer -> Spending more time in Test case environment


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Live Demo: Test BLDC Motor controller with Hall Sensor

Test scenario: Does the motor control software respond correctly to the 
feedback from the Hall sensor? 
-> Test Case : MotorDemoSpeedTest

Problem: Product prototype Hardware is not available, yet

Solution: Hall Sensor simulation with miniHIL! 
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SUT
(System under Test)

UART

HALL- Sensor

PWM

4 Parts of a test implementation
1. Test actor (Example: Hall- State machine)  
2. Test case environment
3. Test execution
4. Test report

Logic analyzer (just for demo visualisation!)

Test Case : MotorDemoSpeedTest

Live Demo: Test BLDC Motor controller with HALL Sensor
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Test Actor

Test Suite_a

Test Case_a

Test Sequence_a

Test Step_a Test Step_b Test Step_c Test Step_d Test Step_e

Test Sequence_b Test Sequence_c

Test Case_b

Test Suite… Test Suite…

Test Case : MotorDemoSpeedTest

Live Demo: Test BLDC Motor controller with HALL Sensor
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Lets Get into LIVE DEMO
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 HIL Processor:

 STM32H743XI or STM32H745XI
I/O`s via Port extender:

 16 digital outputs (<20µs update rate)
 16 digital inputs (poll rate - 100µs)
 16 analog outputs (<20µs update rate)

 Direct I/O`s:
 ca. 80 direct I/Os
 interrupt inputs 

(ca. 5-10 / shared interrupt vector)
 SPI, I2C, UART, TIMers,
 2 analog outputs (0..3,3V)
 analog inputs (0..3,3V)

(for more information: STM32H743 datasheet):

Key Features

 Other I/O`s:
 4 OPV channels with max. 300mA 

(e.g. for brownout tests)
 4 tristate drivers (e.g. for reset line)
 8 analog switches => combine variants for similar 

projects on one board
 2 direct USB connections 

(mini USB connector, PC connection)
 2 CAN-FD (up to 5 Mbps FD rate)
 1 Ethernet

 Extension connector:
 Extension connector for Display 

extension or customer extensions (SPI + IOs)
 Extension Connector with Dual QSPI/SPI interface for 

project specific extension or FPGA integration.
 5V; 3,3V; GND; SPI; 

Interrupt line available
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Summary 
miniHIL is the universal test tool for many areas of application

 Industrial Applications

 Pipe Welding

 Machine Controls & Actuators

 Pump Control for Lubrication

 Electric Motor Control Apps

 E-Mobility 

 eDrive Development

 Battery Management

 Pump Control Oil / Water

 Microinvasive Surgery

 Surgical Laser

 Surgery Tabels

 Rail Crossing

 Signaling

 Railway Devices

 Handheld Tools

 Motor control
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