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KALYPSO I111: toward real-time beam diagnostic at 10 Mfps MIT R M T

Novel front-end electronics ASIC: “Gotthard- High Rate”:

=+ High performance KIT-readout card
(up to 120 Gb/s by PCle)

**low-noise front-end for Si and InGaAs sensors

**Up to 10 Mfps @ full occupancy
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Novel linear array sensors: i % ey

**512/1024 and 2048 pixels with pitch of 25 pm and Anti-reflective Coating

Gotthard —
front-ends

layers for Near-IR, Near-UV and standard

**512, 1024 LGAD (Low Gain Avalanche Detector) with pitch 50 pm
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KALYPSO Version 2.1

New G()tthard — H |gh Rate First prototype received Dec, 2016 (UMC CMOS 110 nm):

d Frame-rate up to 12 Mfps (continuous readout by interleaved integration and readout time)
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d Compatible with different sensors Si (p-in-n or n-in-p) and INGaAs

d Fully-differential architecture - high PSRR & CMRR
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Correlated Double Sampling (CDS): fully-differential switched %5 P
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Output buffer: fully-differential which can be directly connected to a shaper buffer

differential Analog to Digital Converter (ADC) Simulation shows a drastic reduction of
FEE electronic noise

New linear array sensors technology for KALYPSO

5 wafers submitted to FBK Trento for NUV, NIR and visible External Bias metal ring to improve the electrical field
uniformity in the sensitive region
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Sensitive area with pixel pitch of 25 um,
NO top metal layers on sensitive region to
Improve the photons absorption

EE!L\\\\.\.\.\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\Q EE&\\\.\.\.\\\\\\\\.\.\\\\\\\\\\\\\\\\\\\\\\\L‘i i

. o, o e T e e, e R R AR, L R ) X o, T i o T o T o e 5,
S “[' I 0 N

| El ) el
888

I ' I 1
. —— - % ' L ::I N
— : FONDAZIONE By O e

S Ii ............ ir\\ll“{,:

A R RN /’

it e .

G MR by 1,
Ry ey ) )

AR R

BRUNO KESSLER BUASRRRRR AR i;-u—u—- —————— AT o j///// . . . .
R ] N : : ront- and back-illumination

Sensors with Anti-Reflective Coating (ARC) layers - all photons
transmitted into semiconductor (no reflected wave)

_ _ Photon transmittance for ARC (near —UV) Photon transmittance for ARC (near —IR)
Low-Gain Avalanche Detector for “fast” transverse bunch profile | N |

Improvement:

_ TCAD simulation of LGAD with
»Reduced substrate thickness from 300 pm to 50 pm pixel pitch of 50 pm
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- reduced collection time for multi-bunch operation
Oxnitride

from O to 25 nm -'

Oxnitride
from 40 to 70 nm

» Integrate a small-gain (10 — 30) in a sensor while
Back plane

maintaining similar noise levels

: L Total charge collection
»No quenching circuit is necessary time < 3 Ns
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