
MCA4/MCA4A/MCS4 Python GUI
Real-time Data Acquisition & Visualization Version 1.0 — 2025

Key Features

• Real-time Control: Start/stop/continue/erase

• Multi-Mode: PHA, Scope, MCS measurement modes

• Visualization: 1D, 2D, 3D interactive plotting

• Multi-Channel: Up to 4 channels, 65K spectrum

• Command Interface: Direct device communication

• File Support: MPA/CNF/PNG export

• Energy Calibration: 4-point polynomial

• ROI Analysis: Region settings & presets

System Requirements

Hardware: MCA4A device, USB 2.0+, 4GB RAM (8GB
rec.), OpenGL graphics
Software: Python 3.7+, NumPy 1.19+, Matplotlib 3.3+,
Tkinter, MCA4A drivers

Technical Specifications

Channels: Up to 4 simultaneous
Spectrum: 65,536 channels max
Data Types: 1D & 2D spectra
Files: .mpa, .cnf, PNG/JPG
Update Rate: 100ms - 5000ms
Modes: PHA/Scope/MCS
Interface: Modern tabbed GUI
Calibration: 4-point polynomial

Measurement Modes

PHA Mode: Energy calibration, ROI settings, preset configs
Scope Mode: Waveform capture, trigger settings, sample rate
control
MCS Mode: Time-resolved measurements, sequential modes,
external clock

Main channel settings and data visualization.

Advanced Visualization capabilities.

Performance & Setup

Performance Features:

• Adjustable refresh rates (100ms-5s)

• Blitting optimization for real-time plotting

• 3D stride control for complex visualizations

• Command history (500 entries)

• Plot data caching with change detection

• Automatic rate limiting & memory management

Quick Setup:

1. pip install numpy matplotlib

2. Install FAST ComTec MCA4A software & drivers

3. Deploy application files

4. Launch: python main ui.py

Command Interface & Troubleshooting

Direct Commands: samplemode=0x0F, start/halt,
loadmpa/savempa, [ADC1] range=16384

Common Issues:

• Connection: Verify USB & drivers

• Performance: Increase update interval

• Config: Stop measurements before changes

Key Capabilities

Interface Features:

• Status monitoring with real-time device state

• Board settings for global hardware config

• Data settings for acquisition parameters

• Interactive zoom & navigation controls

• Multiple colormap options for 2D data

• Adjustable viewing angles for 3D plots
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