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The PANDA Detector ( pamda The Micro-Vertex-Detector

* Fixed-target experiment * 4 concentric barrels and 6 forward disks
» Almost 41T acceptance » Hybrid pixel detectors
 Cooled antiproton beam using * Double-sided silicon strip detectors

- Electron cooling * Vertex reconstruction for primary and

- Stochastic cooling secondary vertices

* Proton or heavy nuclear target » Improvement of momentum resolution and PID
* Momentum from 1.5 to 15 GeV/c o Requirements:

[ 3 EIE

Barrel Strip Part

HK 48.57, DPG 2015, Heidelberg

* Peak luminosity of 2:10% cm®s™ o = Y o - Trigger-less readout with high rate capability
* Unique self-triggering data Spectrometer Spectrometer - Good time resolution and low material budget
acquisition concept - High radiation tolerance
PANDA Strip ASIC (PASTA) Module Data Concentrator (MDC)
* Measurement concept inspired by TOFPET architecture » Data Concentrator ASIC at the stave level
» Self-triggering, fully digital architecture * Multiplexes all front-ends of one sensor
» Complete redesign of the analog stage for * Decoding of front-end data frames
dynamic range and capacitance of strip detectors « Time-ordering of data ‘Silicon Strip Front-£nd a2 PAG
» Time-over-threshold (ToT) using analog interpolators » Feature extraction: s aBT
* Multiple ToT-stages to reduce pile-up probability - Mapping — | PASTA |—| MDC |—| MMB
* Low power consumption (goal: <4 mW/ch) - Cluster finding CN
. Precise time resolution O(100 ps) V4 - Optional 2-dimensional hit correlation
sgna - 40-160 MHz dark signal » Slow control interface to front-end chips
dook \ O sere  Interfacing DAQ via serial GBT E-links
apacitor A E— N * Will be produced in the same commercial 110nm CMOS
voltage f y <D ___________________________ technology as PASTA
counter (™[22 2:1 D[X R . * Triple redundancy for all critical components
e L . * Tests/device simulations in progress
fme overfhresholc » ASIC design carried out at FH-SWF, Iserlohn

» Design finished, submission in April 2015  Dualthreshold concept
* Employ commercial 110nm CMOS technology
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Data Acquisition Tests of DCDC-Converters

« Up to 2:10” events/s requires fast and effective DAQ « FEASTMP:

» Objective: reduce length and amount of copper lines - CERN development
— Use fast optical data links: GBT (CERN) - Based on FEAST2 ASIC

 GBT multiplexes MDC to off-detector electronics - Magnetic field tolerant up to 4 Tesla

 MVD Multiplexer Board (MMB) - Radiation tolerant >200 MRad(Si) TID and
- Off-detector electronic of the MVD up to 5:10™ n, ..M displacement damage
- MTCA.4 compatible AMC module - Input voltage range: 5to 12V
- Based on Kintex 7 - Maximum continuous load: 4 A e ————
- Receives 3 GBT links - Output voltage configurable (0.9 to 3.3 V) S
- Implements link to time distribution system (SODANET)  Test stand: ! o
- Links to Compute Nodes with up to 10 Gbit/s - Water cooling of module

» Development of GBT protocol implementation for prototype - Electronic load to simulated device load S
test systems started - GUI to interface instruments
- To be tested with GBT board, soon - Automated measurements

 Limited space in MVD service area close to detector available
— Smaller DCDC module favorable

T o ot oeta| = | g o MMB | Compute * Possible option - PIX V13:
PASTA | = | A5 opucal) M eErey” [ couea| NOSE - Developed at RWTH Aachen for CMS Phase-1 Pixel Upgrade
_ _ 17 - Employs FEASTZ2 ASIC
Coue Sidd SODANET - Smaller module outline
e S, - Design could be adopted for the MVD
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Scheme of the readout chain from the HGF-AMC | dt= 50 A Left FEASTMP
detector level to the event builder farm (DESY/KIT) T Right: PIX_V13
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