Optical Power Safety Margins

This note gives the estimated safety margins for the SCT optical link power budgets for the data and TTC links.

Data links

The safety factor calculation is given in Table 1 below.

Table 1 Safety factor for data links.

	Quantity
	Value
	Units
	Comments

	Minimum coupled power for VCSELs in opto-package
	0.6
	mW
	Taiwan spec for opto-package at I(VCSEL)=10 mA. Increase I(VCSEL) if required after irradiation.

	Loss for 2 connectors
	1.0
	dB
	Assumes 0.5 dB per MT connection using optical grease.

	Loss for 100 m fibre
	1.5
	dB
	From Fujikura spec and longest fibre length detector ( ROD. Delivered fibres are all better than spec.

	Additional loss assuming 10 Mrad over 7m
	0.1
	dB 
	Conservative upper limit

	Minimum responsivity PIN diode
	0.4
	A/W
	Needs checking for Taiwan GaAs PIN array (should be better)

	Minimum signal at DRX i/p
	132
	A
	

	Minimum specified signal at DRX i/p
	20
	A
	Needs testing to see if DRX works with smaller input signals

	Excess power margin (safety factor)
	8.2
	dB
	


TTC links

The safety factor calculation is given in Table 2 below. This safety factor applies to low BER operation in the absence of beam. In order to maintain the SEU induced BER below 10-9 for the inner radius of the SCT at peak luminosity, it will be necessary to maintain the minimum signal amplitude above 150 W.

Table 2 Safety factor for TTC links

	Quantity
	Value
	Units
	Comments

	Minimum amplitude of coupled power for 12 way array VCSELs into ribbon fibre.
	1.0
	mW
	Taiwan spec for VCSEL array at I(VCSEL)=10 mA. Increase I(VCSEL) if required.

	Loss for 2 connectors
	1.0
	dB
	Assumes 0.5 dB per MT connection using optical grease.

	Loss for 100 m fibre
	1.5
	dB
	From Fujikura spec and longest fibre length detector ( ROD. Delivered fibres are all better than spec.

	Additional loss assuming 10 Mrad over 7m
	0.1
	dB 
	Conservative upper limit

	Minimum responsivity PIN diode
	0.3
	A/W
	After maximum  SCT irradiation fluence of  2 1014 n/cm2.

	Minimum signal amplitude at DORIC input
	165
	A
	

	Minimum specified signal amplitude at DORIC input
	40
	A
	DORIC spec for signal amplitude

	Excess power margin (safety factor)
	6.2
	dB
	


PAGE  
2

