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PARISROC TDC Ramp Generator
PARISROC_v2 is a dedicated front-end ASIC for photomultiplier tubes = Architecture: a simple current source and an integrator.
designed by LAL/OMEGA group and by IPNO for the analog TDC. = Loads: 16 channels = 32 T&H cells with independent
switching (1 T&H = 500 fF) St
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* AMS SiGe 0.35um, size: 5 mm X 3.4 MM s g B

" 16 independent channels

= Load variation: from O to 16 pF on each ramp generator
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- = Constraint: Charge variation do not have to perturb

" Tndependent gain adjustment . the linear zone of a ramp
by channel i il =Ramp Slope: 10 mV / ns '
" Charge and time digitization : = Ramp Dynamic: 1.4V / 140 ns g Load
= Serial readout @ 40 MHz B |l =Usable Ramp Dynamic: 1V /100 ns ) 52 TaH clls
- Char‘gei O to 300x10° electrons ég » Target resolution: 100 pS NMOS
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Ramp Slope =5 pA / 500 fF =10 mV / ns
Bandgap provides Vref and Vslope

(10-bit Wilkinson ADC + 2 gains with automatic SZIZCTIOH)
" Time measurement:
* Analog TDC: Dyn. = 100 ns, step 220 ps, resolution 425 ps RMS One Ramp Generator Schema
* Digital TDC: Dyn. = 1.67 s, step 100 ns (24 bits / 10 MHz) —
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e | i Layout:
B e [N = Centroid layout for the amplifier input pairs

= Mirroring of the 2 TDC ramp generators

= Dedicated power supplies
The goal of these special cares is to minimize mismatching and obtain the

e e same charateristics on each ramp. And as the ramps work in opposition
Analog TDC Prmcnple phase, the reset zone of one ramp must have the lowest possible impact on

2 ramps working in phase opposition with overlap zones. When one is in the ~ the other.
reset zone, the other is in the linear zone. Therefore, the time

measurement is possible without blind zone because, at least, always one

of the two ramps is in a linear zone. A digital module, implemented in each

channel, selects the valid TDC ramp.
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