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High-Voltage Monolithic Active
Pixel Sensors (HV-MAPS)

- Commercial high-voltage CMOS technology

- ~ 85V reverse bias: fast charge collection via drift: \
Time resolution below 6 ns o Hollow double cone

- Can be thinned to 50 um: Minimize multiple scattering Mylar stopping target
- Per-pixel comparator and hit buffer: Zero-suppression

- Column-drain readout controlled by state machine

- Up to three 1.25 Gbit/s LVDS links with 8b/10b enco-
ding

Pixel detector

Accidental combinations
of Michel decays

with Bhabha
scattering ory
_conversion

250 pum scintillating fibres coupled to
SIPM arrays

MuTRIiG readout ASIC

High-resolution TDC

- Time and charge measurement

- SiPM biasing

Pixel prototype mounted on
aluminium-Kapton flexprint
1.25 Gbit/s readout and powering

0.5 % 0.5 X 0.5 cm?’

F/bre detector

Tile detector

, demonstrated - Zero-suppressed digital readout via 1.25 Gbit/s 8b/10b
: - encoded link scintillating tiles
<500 ps timing resolution demonstrated » MUTRiG readout ASIC
< 70 ps timing resolution
demonstrated

2844 Pixel Sensors - 43 Gbit/s 3072 Fibre Readout Channels
26 Gbit/s

- Intel Arria 10 FPGA

- Two PCle 3.0 8-Lane interfaces to PC
- Align data, forward to filter farm

- Detector configuration
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- Maximum Integrated Data
Acquisition System

- PSI/TRIUMF Development
Control of the DAQ system

- Collect up to 100 MB/s data and safe to
PSI/CSCS Petabyte archive

Prototype based on Altera/Intel Stratix IV FPGA - Web-based user interface

Production version with Intel Arria V FPGA, small form

factor; Layout being completed

- Up to 160 GB/s input bandwidth ~ ““F==== FERIEE

(16 10 GBit/s optical links) 55 4. A5 4%
- Commercial Terasic DE5aNet board 5
- Intel Arria 10 FPGA
- 8 GB DDR4 buffer memory i sy 5
- PCle 3.0 8-Lane interface to PC :

- Data buffering, coordinate trans-
formations, hit combinatorics

MIDAS

Filter Farm PCs

4 - High-performance
$ graphics card (GPU)

Z* . Perform track- and vertex-
- fit searching for p—eee

- New track fit for multiple scattering dominated
environment: 10° 3D track-fits/s on a single GPU
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- Distribute 144 copies of the
125 MHz clock optically

- < 10 ps jitter

05 - Resets and state changes via
144 1.25 Gbit/s links

O - Built by UCL
- Full system operational
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