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Silicon	Photonics	Complexity	

How	much	complexity	
	does	HPC	require?	



An	Accelerator	for	AI	

NVIDIA	TESLA	V100	
CT	BW	120	Tbps	
Bus	2.4	Tbps	



Wavelength	and	InformaRon?	

C+L	is	roughly	12	THz	
(1nm	=	125	GHz	@	1550nm)	



DWDM	

20%	use	of	C+L	is	2.5	Tbps	
2.5	Tbps	=	50	x	50	Gbps		



How	Big	is	a	Peta	Byte	per	second?	

1.25	PBps	is	4000	2.5	Tbps	
4000	x	50	50	Gbps	Channels			



Memory	Peta	Byte	Interconnect	

64	x	64			
Crossbar	
requires	
4032	2.5	
Tbps	

channels			



Memory	Peta	Byte	Interconnect	II	

2.5	Tbps	
requires	50	
modulators	
and	50	

detectors			
at	each	chip			



How	Big	is	a	50	Modulator	Array?	

4000	wg’s	->	3.6	mm	
Array	limited	by	crosstalk		



Modulator	Crosstalk	Studies	



Results	from	Jiang	et	al.	2017	

S	to	S	crosstalk	is	disastrous		



Our	Model	

S	to	S	crosstalk	is	disastrous		



Our	CalculaRons	(Linear	Scale)	

Shows	circa	0.1			



CPW	from	Yao	et	al.	2015	

Is	CPW	Advantageous?		



	Results	from	Yao	et	al.	2015	

5	GHz	is	sRll	problemaRc		



Our	CPW	Jiang-Like	Model	

50	Ohm	CPW		



Our	CalculaRons	(Linear	Scale)	

Shows	circa	0.001			



Varying	SeparaRon	

		Grounds	assumed	75	micron		



Summary		

• Crosstalk	can	be	severe	
• CPW	is	a	compact	soluRon	
• 50	Ohm	CPW	with	75	
individual	ground	planes	

may	be	overkill		



QuesRons?	


