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1 Introduction

The MCA4A Python GUI Application is a comprehensive software solution for controlling and
monitoring FAST ComTec MCA4A (Multi-Channel Analyzer) devices. This application provides
an intuitive graphical interface for real-time data acquisition, advanced visualization capabilities,
and complete device configuration management.

Key Features

• Real-time device control with start/stop/continue functionality

• Multi-channel data visualization with 2D/3D plotting capabilities

• Support for PHA, Scope, and MCS measurement modes

• Command-line interface for direct device communication

• Performance-optimized rendering for large datasets

• Comprehensive channel configuration management

2 System Requirements

2.1 Hardware Requirements

• FAST ComTec MCA4A device with appropriate drivers

• USB 2.0 or higher connection

• Minimum 4GB RAM (8GB recommended for large datasets)

• Graphics card supporting OpenGL (for 3D visualization)

2.2 Software Requirements

• Python 3.7 or higher

• NumPy 1.19.0 or higher

• Matplotlib 3.3.0 or higher

• Tkinter (usually included with Python)

• FAST ComTec MCA4A driver software
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3 Main Interface Overview

The application features a modern tabbed interface that organizes functionality into logical
sections. Each tab provides specific tools and displays for different aspects of device operation.

3.1 Main Control Panel

Figure 1: Main interface showing control buttons and file management.

The main control panel (Figure 1) provides essential measurement controls:

• Start: Begin data acquisition

• Stop: Halt current measurement

• Continue: Resume paused measurement

• Erase: Clear acquired data

3.2 File Management

The file management section allows users to:

• Set MPA filename for data storage

• Browse and load existing MPA files

• Save current configuration settings

• Export measurement data
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4 Status Monitoring

The Status tab provides comprehensive real-time information about the device state, including:

• Current measurement status

• Active channels and their configurations

• Acquisition parameters

• Error messages and warnings

5 Channel Configuration

5.1 Channel Settings Interface

Figure 2: Channel settings tab with mode selection and parameter configuration.

The Channel Settings tab (Figure 2) offers individual configuration for up to 4 channels. Each
channel can operate in different modes:

5.1.1 PHA Mode (Pulse Height Analysis)

• Energy calibration parameters (offset, linear, quadratic, cubic)

• ROI (Region of Interest) settings
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• Preset configurations (time, events, ROI-based)

• Bit shifting and range settings

5.1.2 Scope Mode

• Waveform capture length

• Trigger settings

• Sample rate configuration

5.1.3 MCS Mode (Multi-Channel Scaling)

• Time-resolved measurement parameters

6 Board Settings

6.1 Board Configuration Interface

Figure 3: Board settings tab showing hardware configuration options.

The Board Settings tab (Figure 3) provides access to global hardware configuration parameters:

• Sample mode configuration (channel-specific bit settings)
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• MCS mode flags (2MCS, Sequential, External clock)

• Hardware timing parameters

• Global acquisition settings

7 Data Settings

7.1 Data Acquisition Configuration

Figure 4: Data settings tab for acquisition parameters.

The Data Settings tab (Figure 4) allows configuration of data acquisition parameters:

• File naming conventions

• Data format settings

• Storage location preferences

• Automatic save intervals
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8 Data Visualization

8.1 Real-time Data Display

Figure 5: Real-time 1D spectrum display with multiple channels.

The Data Display tab (Figure 5) provides real-time visualization of acquired data. Features
include:

• Simultaneous display of multiple channels

• Automatic scaling and range adjustment

• Performance optimization controls

• Manual refresh capabilities
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8.2 2D Data Visualization

Figure 6: 2D spectrum visualization with logarithmic scaling.

For channels configured for 2D data acquisition, dedicated visualization tabs provide enhanced
display options (Figure 6):

• Logarithmic and linear scaling

• Multiple colormap options

• Interactive zoom and navigation

• Color bar legends
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8.3 3D Surface Visualization

Figure 7: 3D surface plot of spectrum data.

The 3D visualization mode (Figure 7) offers:

• Interactive 3D surface plots

• Adjustable viewing angles

• Stride control for performance optimization

• Multiple rendering options
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9 Command Line Interface

9.1 Direct Device Communication

Figure 8: Command line interface for direct device communication.

The command line interface (Figure 8) enables direct communication with the MCA4A device:

• Direct command entry with syntax highlighting

• Command history with up/down arrow navigation

• Real-time command execution and response display

• Collapsible interface (Ctrl+‘ toggle)

• Command output logging and clearing

9.2 Common Commands

Listing 1: Example MCA4A commands

1 # Set sample mode for channels

2 samplemode =0x0F

3

4 # Configure channel range

5 [ADC1]

6 range =16384

7

8 # Set MCS mode

9 mcsmode =0 x10000

10

11 # Start/stop measurements

12 start

13 halt

14

15 # Load/save files

16 loadmpa

17 savempa
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10 Performance Optimization

10.1 Display Performance Settings

The application includes several performance optimization features:

• Update Interval Control: Adjustable refresh rates from 100ms to 5000ms

• Blitting Optimization: Fast partial screen updates for real-time plotting

• 3D Stride Control: Reduced resolution for complex 3D visualizations

• Automatic Rate Limiting: Prevents excessive CPU usage during rapid updates

10.2 Memory Management

• Command history limited to 500 entries

• Plot data caching with change detection

• Automatic garbage collection for large datasets

• Optimized data structures for real-time operation

11 Troubleshooting

11.1 Common Issues and Solutions

Connection Issues

Problem: ”MCA4 not connected” warning message
Solutions:

• Verify USB connection to MCA4A device

• Ensure FAST ComTec DLL service is running

• Check Windows Device Manager for proper driver installation

• Restart the application and/or device

Performance Issues

Problem: Slow or unresponsive display updates
Solutions:

• Increase update interval in performance settings

• Disable 3D visualization if not needed

• Close unused applications to free system memory

• Reduce 3D stride value for complex plots
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Configuration Issues

Problem: Settings not being applied to device
Solutions:

• Stop any running measurements before changing settings

• Use ”Reload from Device” to verify current configuration

• Check command syntax in the command line interface

• Verify device is in the correct mode for the setting

12 Technical Specifications

12.1 Supported File Formats

• .mpa files: Multi-Parameter Analysis data files

• .cnf files: Device configuration files

• PNG/JPG: Screenshot export (optional)

12.2 Data Types

• 1D Spectra: Single-channel pulse height analysis

• 2D Spectra: Two-parameter correlation data

12.3 Maximum Specifications

• Channels: Up to 4 simultaneous channels

• Spectrum Length: Up to 65,536 channels per spectrum

• Count Rate: Limited by hardware capabilities

• File Size: Limited by available disk space
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13 Installation Guide

13.1 Step-by-Step Installation

1. Install Python Dependencies

1 pip install numpy matplotlib

2. Install FAST ComTec Software

• Download official MCA4A software package

• Install device drivers and DLL files

• Test device connection with official software

3. Deploy Application Files

• Copy all Python files to application directory

• Ensure all dependencies are in the same folder

• Verify file permissions for read/write access

4. Launch Application

1 python main_ui.py

14 Support and Contact Information

14.1 Technical Support

For technical assistance with the MCA4A Python GUI Application:

• Hardware Issues: Contact FAST ComTec GmbH directly

• Software Issues: Submit issue reports via project repository

• Feature Requests: Contact development team

14.2 FAST ComTec Contact Information

Contact Type Information

Address Grünwalder Weg 28a, 82041 Oberhaching, Germany
Phone +49 89 665 18 00
Email info@fastcomtec.com
Website www.fastcomtec.com

14.3 Version History

Version Date Changes

1.0 2025 Initial release with full functionality
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