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applications

This intrinsic Landau noise sets a
pre-front-end limit: 6} ,,400u Noise ~ 20 PS.

p++

The electronics design goal is then fixed by this number.

s
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Fast TIA for UF

Input Output Gain Type

V; Vo Ay =vo/v; Voltage

i o A =1,/ Current

v; i Ay =1i,/v; Transconductance
is vo Ay =uv;/i, Transimpedance
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Fast TIA for U

Capacitive feedback. Resistive feedback Broad-Band Regulated Common Gate

CSA R, TIA RCG

i

v, Vout

Vout (t) =

V.. = -1/C, Jitat Vo = -Re i) Vi, = -(Zy i(1) gmy Ry

= Charge sensitive

= Current sensitive
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Current signal in a 50 pm sensor
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The TOFFEE
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The TOFFEE

simulation outcomes

BLOCK JITTER [ps]
CURRENT [mA] 12
CHARGE [fC] 3 8 3 8
Preamp 120 46 104 40
LAYOUT Discriminator 1 132 47 106 39
SCHEMATIC Discriminator 2 131 47 110 40
Delay line 131 47 111 40
LVDS 131 47 111 40
Preamp 42 16 42 11
Discriminator 1 52 17 53 12
Discriminator 2 46 16 43 12
Delay line 47 15 43 12
LVDS 47
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Looking for a low-power, 20 ps Jitter VFE:
« Parasitics control -2 layout techniques
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« Light architectures 2 minimum number of MOSFETs
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Looking for a low-power, 20 ps Jitter VFE:

Parasitics control -2 layout techniques

Light architectures - minimum number of MOSFETS

Low power = small MOSFETs - less parasitics = faster transients
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Front-end

Looking for a low-power, 20 ps Jitter VFE:

e Parasitics control -2 layout techniques

« Light architectures 2 minimum number of MOSFETs

« Low power - small MOSFETSs - less parasitics = faster transients
« S/N optimization - larger g,,
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vdd Example: the Broad-Band

(D) e Vou =~y 100) Gy R

=y ;] t,

Rioad §
o) v
4“: o t Vout /n

Tl " ;5 Cq [2KT
1 Oy = = Ly
gnd Qin \ Im1

Front-End electronics optimization for fast timing with UESD sensors




« S/N optimization - larger g,
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Front-end

Looking for a low-power, 20 ps Jitter VFE:

e Parasitics control -2 layout techniques

« Light architectures 2 minimum number of MOSFETs

« Low power - small MOSFETSs - less parasitics = faster transients
« S/N optimization - larger g,

« Different technology nodes comparison = g,, scaling effect

A DS o
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Front-end

Looking for a low-power, 20 ps Jitter VFE:

e Parasitics control -2 layout techniques

« Light architectures 2 minimum number of MOSFETs

« Low power - small MOSFETSs - less parasitics = faster transients
« S/N optimization - larger g,

« Different technology nodes comparison = g,, scaling effect
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Front-end

Looking for a low-power, 20 ps Jitter VFE:

e Parasitics control -2 layout techniques

« Light architectures 2 minimum number of MOSFETs

« Low power - small MOSFETSs - less parasitics = faster transients
« S/N optimization - larger gm

« Different technology nodes comparison - g,, scaling effect

« MOSFETs characterization for timing (RVT, LVT, HVT, RF...)
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MOSFETSs characterization for timing: the 65 nm example
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Front-end

Looking for a low-power, 20 ps Jitter VFE:
e Parasitics control -2 layout techniques

« Light architectures 2 minimum number of MOSFETs

« Low power - small MOSFETSs - less parasitics = faster transients
« S/N optimization - larger g,

« Different technology nodes comparison - g,, scaling effect

« MOSFETSs characterization for timing (RVT, LVT, HVT, RF...)

« Discriminator type =2 leading edge, CFD, both...
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Outlook

VFEE design strategy

 Device level characterization for timing applications

« Technology node choice
« Amplifier choice

« Multiple discriminator possibility

« Prototype development-> test on silicon
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Thank you for your attention
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Prototype id

((CSA R_TIA BB RCG )

(csA R TIA BB RCG )

16 channels VFE ASIC:
* 4 preampl. solutions

+ x2 (redundancy)
* + RF MOSFETs
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Time tagging VFE
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