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CLAIMS

What is claimed is:

1. A neural network processor system comprising:
a plurality of neural processing units, including a first neural processing unit and a
second neural processing unit, wherein each neural processing unit comprises an array of
neural processing core blocks, each neural processing core block comprising a neural
processing core; and
at least one central processing unit communicatively coupled to the plurality of
neural processing units and configured to coordinate the plurality of neural processing
units for performing neural network computations;
a fabric bridge, wherein the at least one central processing unit is communicatively coupled to the plurality of neural processing units via the fabric bridge; and
a router network, wherein the at least one central processing unit is communicatively coupled to the plurality of neural processing units further based on the router network,
wherein the first and second neural processing units have a different structural
configuration to each other.

2. The neural network processor system according to claim 1, wherein the different
structural configuration comprises a different size.

3. The neural network processor system according to claim 2, wherein within each
of the plurality of neural processing units, each neural processing core has the same size.

4. The neural network processor system according to claim 1, further comprising a
fabric bridge, wherein the at least one central processing unit is communicatively coupled
to the plurality of neural processing units via the fabric bridge.

5.4. The neural network processor system according to claim 1, further comprising a
plurality of fabric bridges, wherein the at least one central processing unit is
communicatively coupled to the plurality of neural processing units via the plurality of
fabric bridges, respectively.

6. The neural network processor system according to claim 4, further comprising a
router network, wherein the at least one central processing unit is communicatively
coupled to the plurality of neural processing units further based on the router network.

7.5. The neural network processor system according to claim 61, wherein
the router network comprises a plurality of router subnetworks associated with the
plurality of neural processing units, respectively, and
each of the plurality of router subnetworks comprises a plurality of routers
communicatively coupled to the plurality of neural processing cores, respectively, of the
neural processing unit associated therewith.

8.6. The neural network processor system according to claim 75, wherein
the router network further comprises a plurality of global routers associated with
the plurality of neural processing units, respectively, the plurality of global routers being
communicatively coupled to the plurality of router subnetworks associated with the
plurality of neural processing units, respectively, and
the router network is configured to route neural data to and/or from each of the
plurality of neural processing units via the respective global router associated therewith.

9.7. The neural network processor system according to claim 86, wherein the plurality
of routers of each of the plurality of router subnetworks are each configured to
communicate with neighboring routers and the corresponding neural processing core
based on an asynchronous interface.

10.8. The neural network processor system according to claim 1, wherein each of the
plurality of neural processing units further comprises a neural cache block, the neural
cache block comprises a memory buffer configured to buffer neural data.

11.9. The neural network processor system according to claim 108, the neural cache
block further comprises a spike generator configured to generate time-based ordered
spike data based on an input data from the central processing unit and transmit the time- based ordered spike data to the memory buffer for storage therein and subsequent transmission.

12.10. The neural network processor system according to claim 119, wherein each neural
processing core of each neural processing unit comprises:
a memory synapse array configured to perform in-memory neural network
computations; and
a plurality of neuron communicatively coupled to the memory synapse array.

13.11. The neural network processor system according to claim 119, wherein each neural
processing core block of each neural processing unit further comprises a local clock
generator configured to perform self clock gating operations.

14.12. The neural network processor system according to claim 1311, wherein each neural
processing core block of each neural processing unit further comprises a local power
gating structure configured to control power supply to the neural processing core therein.

15.13. The neural network processor system according to claim 1311, wherein each neural
processing core block of each neural processing unit is configured to be operable in a
plurality of operating modes, comprising a disabled mode, a standby mode and an active
mode.

16.14. The neural network processor system according to claim 1, wherein in each of the plurality of neural processing units, the array of neural processing core blocks is a two-dimensional array and each neural processing core block has an associated unique address based on its position in the two-dimensional array.

17. A method of operating a neural network processor system,
the neural network processor system comprising:
a plurality of neural processing units, including a first neural processing
unit and a second neural processing unit, wherein each neural processing unit
comprises an array of neural processing core blocks, each neural processing core
block comprising a neural processing core; and
at least one central processing unit communicatively coupled to the
plurality of neural processing units and configured to coordinate the plurality of
neural processing units for performing neural network computations,
wherein the first and second neural processing units have a different
structural configuration to each other; and
the method comprising:
executing, by the at least one central processing unit, one or more neural
network applications;
assigning, by the at least one central processing unit, a plurality of neural
network tasks obtained from the one or more neural network applications to the
plurality of neural processing units;
wherein each of the plurality of neural network tasks is assigned to one or
more of the plurality of neural processing units for performing neural network
computations associated with the neural network tasks based on the structural
configuration of the one or more neural processing units.

18. The method of according to claim 17, wherein the different structural
configuration comprises a different size.

19. A method of forming a neural network processor system, the method comprising:
forming a plurality of neural processing units, including a first neural processing
unit and a second neural processing unit, wherein each neural processing unit comprises
an array of neural processing core blocks, each neural processing core block comprising a
neural processing core; and
forming at least one central processing unit communicatively coupled to the
plurality of neural processing units and configured to coordinate the plurality of neural
processing units for performing neural network computations,
wherein the first and second neural processing units have a different structural
configuration to each other.

20. The method of according to claim 19, wherein the different structural
configuration comprises a different size.
