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The complexity of the algorithm is O(n). The 3-D asymmetric torus with Quadrant-XYZ has 
achieved a maximum operating frequency 750 MHz on Xilinx Vertex-6 programmable device. 

In this thesis, we have also examined the architecture of a typical virtual channel router and look 
at the issues and trade-offs involved in router design. The thesis also presents the design of 
proposed micro-architecture of 3-D router that reduces circuit complexity and increases the 
performance. The thesis also provides a detailed discussion on the distribution of traffic in   3-D 
NoC. The design has passed through Design Rule Check and the area of layout obtained is 
3548.64 μm2. The power dissipation is obtained 1.01 mW at the maximum operating frequency of 
750 MHz. We have compared the design with existing implementations and found to be 
optimized.  

In 3-D Network-on-Chip a packet need multiple clock cycles to traverse from one router to 
another because of wires, buffer allocation latency and arbitration cycles. The buffer allocation 
technique has an important role to play in the design of NoC routers. The buffers are also source 
for largest leakage power. The present invention introduces a novel architecture for Virtual 
Channel (VC) Manager to allocate and deallocates multiple virtual channels dynamically 
according to the traffic pattern. The present invention maximizes throughput by dispensing a 
variable number of VCs on demand. To reduce the leakage power, a standard clock gating 
technique is applied to shutdown and power up the clock for individual virtual channels. The 
present invention has a synchronous FIFO with VC IDs that are pre-written to FIFO which 
enables dispense of VC ID with zero latency. The FIFO is able to dispense or allocate (Read 
operation) multiple VC IDs in single clock cycle. A hardware reservation technique is also 
presented in the invention that provides a reservation policy for allocation of virtual channel. The 
reservation policy guarantees that one virtual channel would be reserved for every physical 
channel. The thesis presents invention that relates in general to 3-D Network-on-Chip router and 
more particularly, to a method of optimizing virtual channel allocation technique using parallel 
and dynamic approaches. Our invention provides an efficient, fast, and dynamic technique for 
allocation and de-allocation of virtual channel in 3-D Network-on-Chip.   

We have developed a Register Transfer Logic (RTL) level simulation model to evaluate the 
performance of proposed arbiter for NoC resources. A 640-bit message with uniform random 
destination data pattern was injected per IP per machine clock cycle. The worst case latency for 
the proposed design is 35 clock cycles. We have obtained the maximum clock frequency 2.09 
GHz for 96(4 x 8 x 3) IP cores connected in a mesh topology. The presented architecture 
demonstrates its superior functionality in terms of speed and latency as compared with existing 
implementations. The RTL design is synthesized using Taiwan Semiconductor Manufacturing 
Corp. (TSMC) Technology. 
 


