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RAISONNEE

CMS MC Cronotic 2 a Multi

Resistive Plate Chambers (RPC), with their ex- e FNpro generates the enable signals, ENgjo, and E N, , to initialize oscillation in slow RO
cellent efficiency and timing precision (< 1 ns), and fast RO, respectively (RO: ring oscillator)

are used in LHC experiments as muon detectors,
and the information they provide plays an im-
portant role in the trigger systems.

e The phase detectors matrix with /N X IV single phase detectors observe the phase between each
transition from the slow RO, 5;, and the fast RO, F;. Whene they are in phase, PD;; turn to
a logic "1"

e RPCs consist of two parallel plates, an-
ode and cathode, both made with low-
resistivity material and separated by a gas

volume e The fine counters CNTs and CNT} records the numbers of laps that the slow signal and the
fast signal, respectively, propagated before the phase detection

e Detection-Array-End-of-Conversion is used to decoder the 64bits code from the matrix to N
exploitable bits, and also to determine the end of the conversion

In their multi-gap version, the rate capability is
increased and the time precision could reach a

e Once the conversion is completed, the reset logic will turn off both ROs and counters.
few ps using a low resistivity material.

e Data operates the three elements : the slow counter value Vs the fast counter value N¢ and
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e PETIROC is the very front end chip
designed for the readout of the RPC,
and CRONOTIC2 a Time-to-Digital-

Converter measures the time (dt) between Tlmmg diagram of
two successive events

Figure 3: Block diagram of the multi-phase detector Vernier ring oscillator TDC
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Figure 2: RPC Redaout system can expressed as follows: PD_35 _ ,’ e T |
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Technology TSMC 0.13 um CMOS L L L
Number of channel per ASIC 32 NS - Nf = IV and ts =
Resolution LSB 1ps ng =mn with T, = 167, Figure 4: Timing diagrame of Cronotic 2: Ty = (Ns X Ts — N £ X Tf) -+
Dynz?mic range is determined by the global system and T’ 5= 167—3 (ns X Ts —Nf X T f)
Noise (rms) < 1ps
Power SmWRMS-DR-Nevents
Power supply 1.2V

Main results of si

Table 1: Requirements for Cronotic2
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e In the figure 5, the first phase detection arrives at e ! 1
Conclusic PDs5; = Tns the dead time is significantly improved sl W '
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. : . S | b | o b phase detection at the end of the delay line) s 56 3
tion can be achieved with the proposed time-to-digital mrose 5% 3 M
. . . ) ) ) fPO_11 gg'é =
converter (TDC). Thanks to a multi-phase detection in e The average of all phases detectors results will still im- il N
/PD_S5 =
a matrix configuration, the dead time improves signifi- prove the precision of the TDC mron 8% g T DU,
cantly with the accumulated jitter. Theoretically, we can o 26 2 2
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achieve less than 1 ps resolution with this architecture, 9 mro 356 3 .
it’s a good start to fabricate a prototype chip in stan- cle time in the ROs clock will decrease and also the s ;Z | i
dard 130nm digital CMOS process and compare it with accumulated jitter e A -

actual results.

e The differential structure helps in rejecting the sub-

, Figure 5: Output of the phase detector
strate and supply noise commonly
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