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DAQ system overview 
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• B-MIND current DAQ is based on 
Unige Library and consists of: 
• VHDL application firmware code in 

FPGA 
• C# Host application code compiled 

for linux & windows 

 
• Unige Library is based on: 

• VDHL firmware library in FPGA 
• USB3 Cypress FX3 µC 
• Unige FX3 Firmware 
• Windows/Linux cypress USB driver 

for FX3 
• Unige Windows/Linux C# monodev 

library in host PC 
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Unige VHDL & UnigeFrontEnd C# Libraries overview 

• Unige VHDL library is ‘linked’ with C# Host Library for: 
• Slow control protocol handling (UART link) 
• Status, read & write parameters… 
• Structured configuration objects, defined by a JSON file (hardware descriptor) 
• USB3 Readout (32-bit @100MHz => 3.2Gb/s theoretically, ~2.5Gb/s real)  
• Compatible with single or multiple boards in a chain 

 
=> USB3 is transparent from both sides, providing 1 bi-directional Slow control 
channel and 1 fast readout FPGA to PC channel 
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UnigeFrontEnd C# Library architecture 

Based on C# DLLs compatible with mono-dev: 
• BOARD: HW access for slow control & readout 
• CONFIG: Configuration management (hardware descriptor, config. file manager) 
• GRAPHICS: Graphical object management (linked with config.) 
• SCRIPTING: Scripting, Socket & Command Interpreter management 
• TOOLS: Plots/HistoPlots tools, App. settings, User Input, Utilities 
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UnigeFrontEnd Configuration: overview 

Description of all hardware objects implemented into the FPGA from a single JSON 
conf. descriptor file (no code to be written) 
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UnigeFrontEnd Configuration: details 
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UnigeFrontEnd Configuration: ConfigDescEditor 

Allow to edit and modify JSON config. descriptor file with all user architecture/tree 
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UnigeFrontEnd C# DLLs: Config 

Configuration classes (hardware description & data handling): 
• ConfigDescClasses: All config. lasses describing the hardware 
• ConfigDataClasses: All config classes containing a user config. (File/Save,Open…) 
• JSONConverter : static classes to acces to Json config. description file 
• ProtocolClasses: Classes to handle the image of FPGA objects (Devices, UserGet…) 
• VersionIdentifier: Manage a list of objects having a version (FW, Lib…) from config. desc. 
• VersionNumber: Manage an object having a version and utilities to compare them 
• VersionUpdater: Manage all objects that can be upgraded in the config. desc. 
• XmlConverter: static class to load/save config. files 
• XmlDocUtils: static utilities to get member info. from XML document file 
• ConfigUtils: static utilities related to config. (Help on memory layout, open/save file…) 
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UnigeFrontEnd C# DLLs: Board 

HW access for slow control & readout: 
• Boardlink: User access to all hardware functions of the board (eq. to script Boardlink) 
• USB, USBImpl, USBImpl.Linux, USBImpl.Win : low level USB classes 
• CRC, Protocol, SerialCOM: low level slow control protocol handling 
• ThreadUniSyncIO: Generic DAQ handling, to be connected to a ‘ThreadSyncWriter’ 
• ThreadSyncWriter: Generic DAQ to File Writer 
• ThreadSyncWriterWithQueue: Generic DAQ to File Writer with queue (monitoring) 
• Bootloader: FX3 firmware upgrade tools 
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UnigeFrontEnd C# DLLs: Scripting 
Scripting, interpreter & socket access: 

• BoardLinkScripting: All Board functions visible from script & socket (BoardLib help) 
• ConsoleInterpreter: Console interpreter to be used with a console providing access to BoardLib 

functions & script run 
• SocketServer: Connect a command interpreter to a TCP/IP socket 
• Interpreter: basic functions for interpreting commands 
• GenericReflection: A generic object in order to get dynamically methods properties (online help)  
• GenericSynchronization: implements generic objects for script/socket synchronization 
• ScriptInterfaces : generic interfaces for the script 
• ScriptSynchronization: Script specific synchronization objects 
• ScriptRunner: allows to run a script 
• ScriptWindowWriter: allow to write messages to a console (remote socket or local window) 

 
BoardLinkScriptingConsoleInterpreter

Interpreter

ScriptRunner GenericSynchronization

ScriptInterfaces

ScriptSynchronization

GenericReflection

ScriptWindowWriter

SocketServer



12 

UnigeFrontEnd C# DLLs: Graphics 

Graphical objects: 
• BoardTab: construct Application Board Tab 
• IGuiApplication: Interface that the application must implement 
• ChannelSelectDialog, FlexibleMessageBox: User inputs 
• GuiGenerator: Generates all objects from the config. descriptor and allows to open/save 

in a config file 
• GuiHelper, GuiMenu: Utilities for Menu & File window handling 
• LibMenu: Build Library standard menus 
• HistogramPlotWindow, PlotWindow: Plot windows 
• ScriptDialog, ScriptInputDialog, ScriptWindow, SocketWindow: Windows for scripting & 

socket 
• StartWindow : Splash window 
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UnigeFrontEnd C# DLLs: Tools 

Common/Basic utilities for all libraries: 
• AmplHistoPlot: storage for amplitude histogram plots (used by GUI plots) 
• AmplPlot: storage for amplitude plots (used by GUI plots) 
• Settings: Handles library & application settings 
• UserInput: Generic User Input (to be connected to a graphical object or cmd 

interprerer) 
• Utils: miscellaneous fonctions 
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Baby-Mind: using UnigeFrontEnd C# Library 

UnigeFontEnd libraries: 
• BOARD: HW access for slow control & readout 
• CONFIG: Configuration management (hardware descriptor, config. file manager) 
• GRAPHICS: Graphical object management (linked with config.) 
• SCRIPTING: Scripting, Socket & Command Interpreter management 
• TOOLS: Plots/HistoPlots tools, App. settings, User Input, Utilities 

 
• B-Mind lib: Additional B-Mind functions (e.g. TDM/FBW scripting fct, DaqTo…) 

UnigeFrontEnd
Library

BOARD

CONFIG

GRAPHICS

SCRIPTING

TOOLS

BABYMIND LIB

BABYMIND 
Console App.

BABYMIND App.

Baby Mind



15 

Baby-Mind: BabyMind.Lib 

Added features used specifically for Baby-Mind: 
• DaqProcess: handles all processes for DAQ conversion (ToCsv, ToHistoPlot …) 
• LibDaqTools: handles user interface and preparation before calling DaqProcess functions 
• FpgaTools: debug class for FPGA automatic testing 
• LibBoardLink: Additional HW features for B-MIND : FBW/TDM functions, Housekeeping… 
• LibScripting: Additional scripting visible functions: FBW/TDM functions, Housekeeping… 
• Protocol: Additional specific protocol functions for B-MIND (ASIC probing) 

LibBoardLinkDaqProcess DaqToolsProtocol LibScripting
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Baby-Mind: BabyMind.Console 

Access to all scripting functions from a command interpreter (No user code to write) 
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Baby-Mind: BabyMind.App 

B-MIND additionnal GUI functions to B-Mind.Lib: 
• AppBoardTab: Additional Board Tab GUI functions for B-Mind (Buttons…) 
• AppMenu: Additional menu functions for B-Mind (DaqTo…) 
• AppScripting: Additional scripting functions using GUI (Plots…) 
• AppSettings: Additional settings for B-MIND 
• DaqMonitoring: Connect the real-time monitoring plot window to DAQ thread with 

queue 
• DaqTools: Connect Lib.DaqProcess to GUI for B-MIND (plot windows) 
• HouseKeepingTab: addition housekeeping tab (T°, HR monitoring) 
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Thanks for you attention 

Questions … 
 


