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= Flat topology
a 3.9 AT [ B 8 per cluster, unaware
% 2; | : 8 per cluster, aware
;’-). 3' 1 B 16 per cluster, unaware
3:1 i B 16 per cluster, aware
5 i @ 32 per cluster, unaware
57 i @ 32 per cluster, aware
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Second level over-subscription
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FPGA-Controlled Silicon Photonic Interconnected System
Optical Network Interface: O-NIC Link Negotiation and Control
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http://www.altera.com/
http://us.micron.com/

FPGA-Controlled Silicon Photonic Interconnected System
Subsystem Thermal Control and Operation

Subsystem 2: SiP Device Control

control  CONtrol FPGA

output(s) Feedback

| b ——— SiP micro-ring |======- 1

""""" subsystem  [F=======




FPGA-Controlled Silicon Photonic Interconnected System
Switch Fabric Control and Arbitration

Subsystem 3: FPGA-Controlled Switching & optialFiver

. Electrical Cable

— WDM3
— WDM1
— WDM2
— WDM4

4x4 Microring Switch Routing Table

/0
Combination
N | S | E | W | Rings Used
1 [W[N[S |E |R2,R3,R8R5
2 |[W|E [N [S [R2R7
. |3 [W[E |[S [N [RZR7R8RI
é 4 |S [N |W|E | R6,R3,R4R5
2 [5[S [W[N]E [R6RS
§ 6 |S |[E [W]|N [R6R7,R4RI
@ [7]E[W[S [N [R8RI
8 |[E [W|N [S | none
9 [E [N|W][S [RI,R4

[N. Sherwood-Droz et. al., Optics Express, 2008]



Silicon Photonic Interconnected

Micron Hybrid Memory Cube

HMC Strat
(2GB, gen2) (Tentative

ix 10 FPGAs —
release date 2015)

1.28 Thps bisectional bandwidth

8 bidir. lanes @ 40 Gbps per FPGA

320 Gbps 320 Gbps 320 Gbps 320 Gbps 320 Gbps 320 Gbps 320 Gbps 320 Gbps
Tx Rx Tx Rx Tx Rx Tx Rx

6x6 SiPh MZl-based switch

640 Gbps 640 Gbps

8 WDM CH
SiPh Chip
(OPSIS)

s | e -

Board I/O



Scalability of an FPGA-Controlled Silicon Photonic
Interconnected System

WDM v WDM
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