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* High time resolution (100-ps) is required in the TIIIL I
electromagnetic calorimeter (ECAL) of the Super Tau-Charm | ] .
Facility (STCF), for background suppression, gamma-neutron
discrimination and events identification.
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* The Pure Csl (pCsl) crystal scintillator with an avalanche \ sy E | ]
photodiode (APD) readout is adopted in STCF EMC and time ‘
stamps are acquired through front-end readout circuit (ROC)
and digitized with TDC.

* An 8-channel vernier delay loop (VDL) based TDC ASIC is

proposed in this paper. With 3-level quantization and 100- 0a] 06
MHz reference clock, the TDC can get a dynamic range of 03 e 0.4- —
: —~ 0.2-
2.56-us and resolution of 41.7-ps. m @ 021
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* The 1st level: A global dual-edge triggered counter with - -
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metastability immunity, shared by 8 TDC channels. (8-bit, %4 35 36 37 38 O P P
LSBl — 10 nS) Time Intervals (ns) Channel Combinations
: : * SSP with channel 1&2 (best) * SSP with all channel combinations
* The 2nd level: poly-phase interpolators. (4-bit, LSB2 = 625 ps) . N
* The 3rd level: vernier delay loop implemented with two DLLs. Calibration: TDCeap = TDCraw + INL[TDCraw]
(5-bit, LSB3 = 41.7 ps) S 4
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+— - —1 | b Parameters (1] [2] [3] [4] [5] This work
|  Control 0.9 -
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N ‘ :3 E] _ourt T 07 _ Type Delay line GROx Vernier Counter VCROx* Vernier
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A NOVEI Delay Ce” fOr IOW-JItter DI-I- and VDI— “ GRO is the acronym of Gated Ring Oscillator and VCRO represents Voltage Controlled Ring Oscillator.
. . . . " The power consumptions of all TDC channels are included.
\SG r|a| Current Starve (D|g|ta|) + Shunt Cd paCItOr (Ana|0g)j """ The presented power dissipation of proposed chip is obtained with the conversion rate of 4-MS/s.
= ] : 1] * An 8-channel, high precision TDC ASIC has been designed.

| Aier DJ * The TDC features with a single-shoot precision of 46-ps for
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