ATLAS LAr Phase Il upgrade of the Front End Electronics
LAr Front End Card Blocks

The Phase Il upgrade of the ATLAS Liquid Argon

detector includes a 17 bit dynamic range front end
amplifier with a two or three gain multi-pole shaﬁer NEVIS LABORATORIES
employin CR-*RC)n shaping. Each gain stage of the gonces
shaper will be followed by a 40Msps, 14b dynamic
range, 12-13b ENOB digitizer, serializer and fiber optic

driver. A study is underway to see if a single technology
(65nm or 130nm CMOS) will be suitable for all blocks
up to the optical Link, enabling consideration of the
development a Front End System On a Chip (FESOC). —
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Preamp Requirements: Input termination selectable 250 or 500
Maximum Signal Current 10mA (25Q term)
LAr pad / strip capacitance 0.16 to 2nF L—"‘T
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Fully-Differential Amplifier with Passive Feedback New line-terminating preamp
Gianluigi De Geronimo, BNL R . New « negative noise figure preamp » (patent filed) C. de La Taille & N Seguin Moreau
L RD + ZL?;!(SCB)
65nm CMOS »  Preamp Input impedance Zin PA = 1+ |G|
—  Super Common Base: low input impedance
— Amplifier = low noise voltage sensitive 130nm CMOS ‘ P HG PA out
|
4kTR SW HG to LG ;W fm'
Noise 0
(1+|G])?

— Electronically cooled resistor

« A preamp 50 2, 2 mA max (Front)
- £, tuning: R;= 500 @, G =-C,/C,=-9
— Noise: 50

 R-noise 4kT/R C-(N-1) ~ HG dynamic range: R, =5K E‘:‘é&‘i’i{“"‘“'
‘ Cl1
- D preamp 25 Q, 10 mA max (Middle/Back) i, p. | ET—
* Input impedance +R/(N+1) = —~ Re=100Q, G=-C,/C,=-3 o B B
\ o — Noise : 6 Q -
positive — HG dynamic range: R, =1K -
C2
* Fully-differential output 4G and LG outpute R0, C2 tomble (Zim)

Bt tunable (dvn. range )

14-bit Split-SAR ADC prototype UT Dallas!/ SMU?
Hongda Xu?, Yongda Cail, Ling Du?l, Datao Gong?, and Yun Chiu?
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« IfAD, is large, chose the output of the ADC that is not hit « Over 97-dB SFDR and 74.5-dB SNDR (ENOB = 12.1 bits) are measured

« A 3-dB SNR gain with normal operation (i.e., no hit) after FIB at 10 MHz input for a sample rate of 40 MSPS.
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Atx 12 ch. Array Optical Transmitter

12 ch. Tx prototype with (right angle) Prizm
“Light Turn” Connector tested at 8GHz
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Optical output of 12 Channels
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10X15mm footprint 5.3mm Height
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