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VMM3 ASIC in STT Readout Overview
● The VMM3 ASIC is mature, widely used in HEP readout electronics

○ What is the VMM3 ASIC?
○ The VMM3 ASIC is well suited to the near detector STT readout

● VMM3 experience
○ ATLAS
○ Test Beams
○ Mu2e CRV CSC

● VMM3 readout R&D plan for the STT
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● VMM3 is a “Swiss-Army” 
ASIC for a wide-variety 
of applications

● 64 input ch / ASIC

● Outputs: digital Q+T

● Low power: < 10mW / ch

● Compact readout 
replaces a crate of 
electronics



VMM Development
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Focus on the Near Detector ECAL STT
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Can the VMM3 read 
out this detector?



Near Detector ECAL STT Readout Requirements
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VMM3 ASIC is a good 
readout solution for 
this detector!



VMM3 Meets ND STT Readout Requirements

● VMM3 satisfies required <1ns timing
● Measures Q + T for each input
● Compact 64-ch ASIC well suited to 

ND spatial constraints inside magnet
○ Can satisfy STT readout width and 

length constraints

VMM3 Time Resolution
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VMM ASIC and the ATLAS CSC

Used VMM ASIC



VMM3a ASIC and the ATLAS NSW Upgrade
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VMM3 ASIC and Micromegas Test Beam

DAQ Software Interface GUI
Perpendicular Track 

Residuals
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VMM3 Readout for the Mu2e CRV CSC Test Stand
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VMM3 FPGA64 channel inputs

LV input Ethernet connectorIO / Analog Monitor

Prototype CSC VMM3 Readout Board

● Compact VMM3 based readout board developed for 
Mu2e Cathode Strip Chamber (CSC) test stand

● FPGA-based readout allows flexible DAQ integration

Example Calibration Pulse

CSC at BNL



VMM3 Readout Board on Mu2e Test Stand CSC
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● Each VMM3 board reads out one Mu2e CSC layer
○ Chamber has 8 layers total, 4 each for X+Y
○ 75-20 Ar-C02 gas mixture, ~3kV bias

● Row of 64 female sockets give good contact to cathode pins, reduces noise
● Good starting point for STT readout, similar ~5cm spacing

4 VMM3 Boards Mounted on CSC

VMM3 Board on CSC Top View
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CSC Test Stand at UVa for Mu2e CRV Module Validation

● 32 VMM3 readout boards produced for Mu2e 
CRV scintillator module test stand

● Good test stand for VMM3-based readout 
● Preliminary position resolution meets expectation

Mounted Board with Shielding

CSC Hit Cluster Position - Prediction

RMS = 0.76 strip width

Hit Pos - Pred Pos [strips]

UVa Mu2e CRV Test Setup, Three CSCs



STT Readout Research and Development Plan
● Propose using VMM3a-based readout for STT
● Year 1:

○ Evaluate VMM3-based readout with straw tube tracker detector
■ Construct dedicated electronics test stand with straw tubes

○ Identify potential revisions to ASIC to improve performance
○ Initial design of prototype electronics based on Mu2e CSC boards

● Year 2:
○ Evaluate prototype electronics performance, identify any further ASIC or board revisions
○ Preliminary design of detector + readout integration in near detector
○ Technical design of detector electronics

● Year 3:
○ Demonstrate performance of VMM3 electronics and STT in low energy test beam (CERN)
○ Full technical design of STT detector + readout



Summary
● VMM3 is a compact, flexible ASIC well matched to frontend electronics 

requirements of near detector STT
○ Demonstrated time resolution better than 1ns and ability to measure energy deposit
○ Applied successfully in multiple detectors (ATLAS, Mu2e CRV test stand shown here)
○ Readout, DAQ and associated software already developed
○ Costs understood from previous productions

● Current CSC test stands at BNL+ UVa is excellent evaluation platform for VMM3 
ASIC readout and potential improvements

○ Will evaluate performance of VMM3a with CSCs in near future

● Can adapt VMM3 readout to STT quickly
○ Proposed R&D plan including test beam to demonstrate readout meets requirements

● VMM3a is flexible and can be used in other near detector readouts


