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(57) Abstract: A delay apparatus of an embodiment is an apparatus for delaying a signal to a plurality of chain-based time-to-digital
circuits (TDCs) and includes a plurality of propagation path devices each connected to a respective one of the plurality of TDCs.
Each propagation path device is configured to delay a common start signal sent to each propagation path device by a selectable
amount based on a delay selection signal received by the propagation path device, and to transmit the delayed start signal to the re -
spective one of the TDCs.
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This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group |, claims 1-10, 12-16, drawn to an apparatus for delaying a signa! to a plurality of time-to-digital circuits

Group Il, claims 11, drawn to a nuclear medicine imaging device using emitted radiation for reconstructing an image

Group I, claims 17, drawn to a method of calibrating a system including a plurality of time-to-digital circuits using delay signals to
evaluate performance of the time-to-digital circuits

The inventions listed as Groups |, I and ill do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT
Rule 13.2, they lack the same or corresponding special technical features for the following reasons: the special technical feature of the
Group | invention: an apparatus for delaying a signal to a plurality of time-to-digital circuits as claimed therein is not present in the
invention of Groups Il and Ili. The special technical feature of the Group Il invention: a nuclear medicine imaging device that uses
emitted radiation to reconstruct an image of a subject as claimed therein is not present in the invention of Groups | or lil. The special
technical feature of the Group Il invention: using a propagated delay signal to evaluate the performance of time-to-digital circuits for
implementing calibration of the time-to-digital circuits as claimed therein is not present in the invention of Groups { or Il.

Groups 1, Il and Il lack unity of invention because even though the inventions of these groups require the technical feature of
time-to-digital circuits which include delay elements configured to delay a trigger signal and propagate the delayed signal along a
propagation path, this technical feature is not a special technical feature as it does not make a contribution over the prior art.
Specifically, US 2012/0104259 A1 (MANN) 03 May 2012 (03.05.2012) teaches an apparatus for delaying a signal to a plurality of
chain-based time-to-digital circuits (para {0019]), comprising: a plurality of propagation path devices each connected to a respective one
of TDCs (para [0020], a time-to-digital converter includes a plurality of delay elements [claimed propagation path devices}), each
propagation path device configured to delay a common start signal sent to each propagation path device by a selectable amount (para
[0026), each delay element delays the start signal by t.sup.u [claimed selectable amount}. Also see para [0019] as well as para [0035])
based on a delay selection signal received by the propagation path device (para [0035], the start signal is delayed, or offset, in delay
chain 43 by a delay of delay element 40 [therefore, delay elements on delay chain 43 will include a delay based on a selected delay of
delay element 40, thus the delay selection signal is received by the propagation path and is used to delay a start signal). Mann does not
teach a plurality of TDCs and to transmit the delayed start signal to the respective one of the TDCs. However, WO 2012/137109 A2
(FRACH et al.) 11 October 2012 (11.10.2012), in analogous art, a plurality of TDCs (page 3, lines 4-20, first and second TDCs) and
transmitting the delayed start signal to the respective one of the TDCs (page 10, lines 21-32 discloses each TDC is configured to receive
a trigger signal, where, as further disclosed in page 18, lines 28-32 as well as fig. 9, delay elements 160 are configured to delay the
trigger signal in the trigger circuitry). Therefore it would have been obvious to one of ordinary skill in the art at the time of the invention to
use the teachings of Frach to incorporate a plurality of TDC's configured to receive a delayed trigger signal in the invention of Mann in
order to enhance resolution for gamma ray detection (Col. 10, lines 11-20).

Since none of the special technical features of the Group |, 1 or Ill inventions are found in more than one of the inventions, unity of
invention is lacking.
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