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Figure 1: General structure of an oscillator-based TDC.

Fast RO

Arbiter
array

Single-transition
EOC detectors

One-hot to
binary encoder

Fast loop
counter

O
ut

pu
t r

eg
is

te
r

Reset logic

EXT_RESET

RD_CLK

EN_FAST

EN_FAST

EN_SLOW

Enable
generator


INT_RESET

PF(0:15)

PS(0:15)

START

STOP

PF(15)

4

4

Slow loop
counter

EN_SLOW 4

PS(15)
EN_FAST

Slow RO

Figure 2: Block diagram of the proposed gated Vernier ring oscillator (GVRO) TDC.

Table 1: Simulated performance of the proposed GVRO TDC at different temperatures. Values refer to a
supply voltage of 1.2V unless mentioned otherwise.

Parameter Value at 300K Value at 77K

Timing resolution (LSB) 9.5 ps 4.9 ps at 1.2V
6.2 ps at 1.0V

Dynamic range (DR) 40.2 ns (12 bits) 29.4 ns (12 bits)
Maximum conversion time 38 ns 28 ns
Active power consumption 0.73-1.9 mA at 1.2V 0.88-2.2 mA at 1.2V

0.50-1.1 mA at 1.0V
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