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Hardware Architecture
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Applications running on DSPROTODAQ

Midas frontend: V1725 readout
Midas data server (mserver)
Midas web server (mhttpd)
Midas data logger (mlogger)
Midas data monitor (mdsproto, root based)

Applications running on DSPROTOANA

Root
Online/Offline data analyzer (root based)
Custom package

Clock Dist. Module
CDM
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System:
- Running Mode : Event-by-Event
- Up to 64 inputs
- Midas event composed of data collected after 

global trigger generation. 
- Each event composed of 4 Midas banks (one per 

module) AND one ChronoBox bank.

- Each V1725 bank is composed of N samples for 
each channels in ZLE format.

- ChronoBox bank composed of Global trigger 
timestamp AND trigger primitive mask, counters.

- HW clock Synchronized across all 4 V1725 + 
ChronoBox

- Timestamps across banks are checked
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Clock sync. option 
- From CDM (external)

Trigger
- ChronoBox (Top[32] ./& Bot[32]) 
- Channel Mask/Counter
- NIM logic including Veto (S1, S2)
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8 pins in group of 2 channels per module
4 Mode 2 (nRun , nTrigger , nVeto , nBusy) 

CLK

LVDS



Hardware Status

• Four V1725 connected to A3818 optical card.

• Using CDM (Clock Distribution Module) to provide external clock 
to all V1725s.

• One ChronoBox for Trigger Configuration/Control/Monitoring
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CDM V1725sChronoBox

2x16 LVDS (In)
Trigger
primitives

4xTTL (In)
Busy Modules

TTL Clock to CDM (Out)
Global Trigger (Out)



MIDAS DAQ programs

• Single MIDAS frontend controlling all 4 digitizers.

• Can see the MIDAS webserver: https://ds-proto-daq.triumf.ca/

• Currently just configure digitizer through setting ODB (MIDAS 
online database) keys.

• Can write custom MIDAS page for controlling digitizers later
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[dsproto@ds-proto-daq dsproto_daq]$ 

• feoV1725.cxx: Midas “frontend” Multi-Th.(4)
• V1725.h: Midas Module driver 
• v1725CONET2.cxx Low Level driver
• ov1725drv.h Register Table



Analyzers / Online Monitor

• Have simple online display which shows the waveforms online.
• Can also be run offline on MIDAS files.

• Only waveforms for now.  More plots can be added later.
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ZLE waveform.
ZLE threshold low so just
triggering on noise.

dsproto-analyzer

[dsproto@ds-proto-daq dsproto_analyzer]$ 
ana.cxx        midas2root.cxx
anaDisplay.cxx
TAnaManager.cxx 

TV1725Waveform.cxx
TV1725Waveform.h

TV1725RawData.cxx
TV1725RawData.h



Data Format / midas2root conversion

• MIDAS program stores the data in 
the same raw format as V1725 
produces.

• Note that V1725 calculates baseline 
on the fly and stores it in bank.

• Expect that we have a program 
that converts MIDAS files into 
ROOT files.

• Relatively easy to write once you 
have ROOT format defined.  Can 
provide examples.
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V1725 ZLE Data Format



Data Dump
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Evt sze ch msk msk evtc time stamp bline chsze data  data data data …

Skip    sze data data data data …

Four Midas banks (one per module)
Add one for the ChronoBox



ChronoBox Code

• The ChonoBox is configured as a Trigger Distribution Module (TDM)

• Generate the 50MHz global clock, send the clock to the CDM

• 4 x 8 pairs LVDS trigger primitive inputs.

• Counter on each inputs for:
• Over-threshold counter 

• Over-Threshold within the required multiplicity

• Constructs 2 Groups (Top & Bottom) individual channel assignment.

• Constructs V1725 Top <AND’d or Or’d> Bottom decision

• Combines V1725 trigger <with> Module busy <with> external trigger

• Trigger suppression based on deadtime parameter
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ChronoBox Code

• Count of BUSY signal high-transitions

• Count of OVER-THRESHOLD high-transitions, per channel

• Count of TOP decision high-transitions

• Count of BOTTOM decision high-transitions

• Count of DECISION high-transitions

• Count of ACCEPTED triggers

• Count of DROPPED triggers

• Count of DROPPED triggers due to BUSY

• Count of DROPPED triggers due to DEADTIME > 0
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Code Repositories

• DAQ, Analyzer and Firmware code available here:

https://bitbucket.org/ttriumfdaq/dsproto_daq/

https://bitbucket.org/ttriumfdaq/dsproto_analyzer

https://edev-group.triumf.ca/fw/exp/darkside/prototype
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Backups
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Data Monitoring
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dsproto-analyzer

[dsproto@ds-proto-daq dsproto_analyzer]$ 
ana.cxx        midas2root.cxx
anaDisplay.cxx
TAnaManager.cxx 

TV1725Waveform.cxx
TV1725Waveform.h

TV1725RawData.cxx
TV1725RawData.h



Example Custom MIDAS pages

• Relatively easy now to create webpages for reading and writing 
ODB keys.
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