	Single-Vdd
	Single-Vdd with power-gating

	EdTLC-NW
	Deterministic extended network flow based budgeting for VddP interconnects

	V-EdTLC-S
	Variation aware greedy based assignment

	V-EdTLC-NW
	Variation aware network flow budgeting


In summary, EdTLC-NW reduces interconnect power by 51.2% but degrades timing yield from 97.7% to 87.5% compared to Single-Vdd. The cut-off delay is set to mean+2*std in Single-Vdd for all cases. V-EdTLC-S and V-EdTLC-NW reduce interconnect power by 40% and 39.5% respectively without degrading timing yield. V-EdTLC-S takes 3.6X runtime compared to V-EdTLC-NW.
Detailed experimental results are presented in the following.

Timing:

	
	Single-Vdd
	EdTLC-NW
	V-EdTLC-S
	V-EdTLC-NW

	circuits
	mean
	std
	cut-off
	Yield
	mean
	std
	Yield
	mean
	std
	Yield
	mean
	std
	Yield

	alu4
	1.94E-08
	2.86E-09
	2.52E-08
	97.7%
	2.17E-08
	3.42E-09
	84.4%
	1.95E-08
	2.84E-09
	97.7%
	1.95E-08
	2.84E-09
	97.7%

	apex2
	2.26E-08
	3.24E-09
	2.91E-08
	97.7%
	2.50E-08
	3.75E-09
	86.2%
	2.27E-08
	3.22E-09
	97.6%
	2.27E-08
	3.22E-09
	97.6%

	apex4
	1.93E-08
	2.52E-09
	2.44E-08
	97.7%
	2.11E-08
	3.10E-09
	85.4%
	1.93E-08
	2.53E-09
	97.7%
	1.93E-08
	2.53E-09
	97.7%

	bigkey
	1.11E-08
	1.28E-09
	1.37E-08
	97.7%
	1.27E-08
	1.62E-09
	73.4%
	1.12E-08
	1.27E-09
	97.6%
	1.12E-08
	1.27E-09
	97.6%

	clma
	3.96E-08
	5.21E-09
	5.00E-08
	97.7%
	4.39E-08
	6.42E-09
	82.8%
	3.95E-08
	5.22E-09
	97.8%
	3.96E-08
	5.22E-09
	97.7%

	des
	2.20E-08
	3.12E-09
	2.83E-08
	97.7%
	2.52E-08
	3.89E-09
	78.4%
	2.20E-08
	3.11E-09
	97.8%
	2.20E-08
	3.11E-09
	97.8%

	diffeq
	2.62E-08
	5.04E-09
	3.62E-08
	97.7%
	2.73E-08
	4.86E-09
	96.7%
	2.66E-08
	4.84E-09
	97.7%
	2.66E-08
	4.83E-09
	97.7%

	dsip
	1.04E-08
	1.41E-09
	1.32E-08
	97.7%
	1.12E-08
	1.62E-09
	88.8%
	1.04E-08
	1.40E-09
	97.6%
	1.04E-08
	1.40E-09
	97.6%

	elliptic
	3.05E-08
	5.08E-09
	4.07E-08
	97.7%
	3.22E-08
	5.33E-09
	94.5%
	3.09E-08
	4.88E-09
	97.8%
	3.09E-08
	4.92E-09
	97.7%

	ex1010
	2.68E-08
	3.21E-09
	3.32E-08
	97.7%
	2.98E-08
	4.15E-09
	79.6%
	2.68E-08
	3.22E-09
	97.7%
	2.68E-08
	3.22E-09
	97.7%

	ex5p
	2.00E-08
	2.67E-09
	2.54E-08
	97.7%
	2.17E-08
	3.15E-09
	87.8%
	2.00E-08
	2.68E-09
	97.8%
	2.00E-08
	2.68E-09
	97.8%

	frisc
	4.18E-08
	7.54E-09
	5.68E-08
	97.7%
	4.34E-08
	7.52E-09
	96.3%
	4.19E-08
	7.48E-09
	97.7%
	4.19E-08
	7.48E-09
	97.7%

	misex3
	1.86E-08
	2.48E-09
	2.35E-08
	97.7%
	2.03E-08
	2.96E-09
	86.3%
	1.86E-08
	2.48E-09
	97.7%
	1.86E-08
	2.48E-09
	97.7%

	pdc
	2.79E-08
	3.54E-09
	3.50E-08
	97.7%
	3.09E-08
	4.33E-09
	82.7%
	2.79E-08
	3.53E-09
	97.8%
	2.79E-08
	3.53E-09
	97.8%

	s298
	3.87E-08
	5.90E-09
	5.05E-08
	97.7%
	4.11E-08
	6.52E-09
	92.5%
	3.87E-08
	5.87E-09
	97.8%
	3.87E-08
	5.88E-09
	97.7%

	s38417
	3.01E-08
	4.16E-09
	3.84E-08
	97.7%
	3.27E-08
	4.64E-09
	89.2%
	3.02E-08
	4.14E-09
	97.7%
	3.02E-08
	4.13E-09
	97.7%

	s38584
	2.09E-08
	4.04E-09
	2.90E-08
	97.7%
	2.28E-08
	4.01E-09
	93.9%
	2.16E-08
	3.68E-09
	97.8%
	2.16E-08
	3.71E-09
	97.7%

	seq
	1.83E-08
	2.51E-09
	2.33E-08
	97.7%
	2.01E-08
	2.86E-09
	87.0%
	1.83E-08
	2.49E-09
	97.8%
	1.83E-08
	2.48E-09
	97.8%

	spla
	2.51E-08
	3.11E-09
	3.13E-08
	97.7%
	2.70E-08
	3.72E-09
	87.6%
	2.51E-08
	3.12E-09
	97.7%
	2.51E-08
	3.12E-09
	97.7%

	tseng
	2.37E-08
	4.21E-09
	3.21E-08
	97.7%
	2.42E-08
	4.34E-09
	96.6%
	2.38E-08
	4.18E-09
	97.7%
	2.38E-08
	4.16E-09
	97.7%

	avg.
	
	
	
	97.7%
	
	
	87.5%
	
	
	97.7%
	
	
	97.7%


Power

	
	Single-Vdd
	
	
	EdTLC-NW
	
	
	V-EdTLC-S
	
	V-EdTLC-NW
	

	
	Interconnect Power (watt)
	Power saving (%)
	
	Power saving (%)
	
	Power saving (%)
	

	circuits
	dynamic
	leakage
	total
	dynamic
	leakage
	total
	dynamic
	leakage
	total
	dynamic
	leakage
	total

	alu4
	1.17E-02
	4.20E-04
	1.21E-02
	50.4%
	67.8%
	51.0%
	24.8%
	38.5%
	25.3%
	23.0%
	37.3%
	23.5%

	apex2
	1.72E-02
	7.77E-04
	1.80E-02
	50.6%
	67.7%
	51.4%
	32.8%
	45.4%
	33.3%
	33.1%
	44.9%
	33.7%

	apex4
	8.10E-03
	5.18E-04
	8.62E-03
	46.6%
	61.3%
	47.5%
	26.0%
	27.0%
	26.1%
	24.7%
	27.3%
	24.9%

	bigkey
	1.77E-02
	5.40E-04
	1.82E-02
	47.5%
	66.0%
	48.1%
	30.6%
	46.3%
	31.1%
	30.9%
	46.9%
	31.4%

	clma
	3.33E-02
	5.84E-03
	3.92E-02
	50.6%
	67.7%
	53.1%
	46.9%
	56.7%
	48.3%
	46.5%
	57.2%
	48.1%

	des
	1.95E-02
	8.33E-04
	2.03E-02
	49.8%
	67.2%
	50.5%
	38.0%
	53.7%
	38.6%
	37.6%
	53.8%
	38.3%

	diffeq
	1.78E-03
	4.89E-04
	2.27E-03
	50.9%
	69.0%
	54.8%
	50.9%
	68.0%
	54.6%
	50.9%
	68.3%
	54.7%

	dsip
	1.98E-02
	5.19E-04
	2.03E-02
	46.3%
	65.7%
	46.8%
	36.2%
	55.5%
	36.7%
	36.3%
	55.9%
	36.8%

	elliptic
	4.49E-03
	1.37E-03
	5.86E-03
	50.7%
	68.8%
	55.0%
	50.3%
	67.2%
	54.3%
	50.4%
	67.2%
	54.3%

	ex1010
	9.67E-03
	1.89E-03
	1.16E-02
	48.9%
	65.2%
	51.6%
	26.7%
	37.0%
	28.4%
	25.2%
	38.2%
	27.3%

	ex5p
	4.94E-03
	4.92E-04
	5.44E-03
	47.0%
	63.9%
	48.5%
	31.1%
	40.8%
	32.0%
	32.3%
	42.7%
	33.3%

	frisc
	3.61E-03
	2.21E-03
	5.82E-03
	51.0%
	68.9%
	57.8%
	50.5%
	68.6%
	57.4%
	50.0%
	68.5%
	57.0%

	misex3
	1.23E-02
	4.88E-04
	1.28E-02
	45.7%
	62.4%
	46.4%
	22.1%
	34.6%
	22.5%
	22.5%
	34.8%
	22.9%

	pdc
	1.98E-02
	2.70E-03
	2.25E-02
	50.1%
	66.9%
	52.1%
	37.1%
	48.6%
	38.5%
	30.0%
	46.7%
	32.0%

	s298
	3.21E-03
	5.99E-04
	3.81E-03
	50.1%
	67.4%
	52.8%
	48.7%
	60.5%
	50.6%
	48.8%
	61.2%
	50.7%

	s38417
	1.63E-02
	2.25E-03
	1.86E-02
	49.6%
	67.8%
	51.8%
	44.1%
	62.7%
	46.3%
	44.6%
	63.4%
	46.8%

	s38584
	1.84E-02
	1.84E-03
	2.02E-02
	50.9%
	68.9%
	52.5%
	51.3%
	68.1%
	52.8%
	50.7%
	68.3%
	52.3%

	seq
	1.72E-02
	6.68E-04
	1.78E-02
	48.6%
	65.2%
	49.2%
	31.7%
	41.8%
	32.1%
	31.2%
	42.1%
	31.6%

	spla
	1.62E-02
	1.65E-03
	1.78E-02
	47.6%
	63.7%
	49.1%
	36.0%
	44.1%
	36.7%
	35.4%
	44.1%
	36.2%

	tseng
	1.94E-03
	3.63E-04
	2.30E-03
	50.8%
	68.6%
	53.6%
	50.7%
	68.0%
	53.4%
	50.7%
	67.8%
	53.4%

	avg.
	
	
	
	49.2%
	66.5%
	51.2%
	38.3%
	51.7%
	40.0%
	37.7%
	51.8%
	39.5%


Runtime

	circuits
	EdTLC-NW
	V-EdTLC-S
	V-EdTLC-NW

	alu4
	44
	422
	230

	apex2
	105
	1363
	776

	apex4
	39
	355
	236

	bigkey
	68
	1679
	771

	clma
	7027
	166398
	41726

	des
	114
	1514
	847

	diffeq
	64
	862
	27

	dsip
	65
	731
	147

	elliptic
	355
	7497
	753

	ex1010
	676
	7972
	5838

	ex5p
	50
	263
	230

	frisc
	933
	14228
	669

	misex3
	61
	292
	344

	pdc
	1333
	14610
	10133

	s298
	128
	913
	336

	s38417
	1200
	31796
	4158

	s38584
	835
	18299
	396

	seq
	102
	631
	386

	spla
	489
	4889
	4375

	tseng
	31
	243
	19

	Geo.
	197
	2322
	651

	Normalized
	1.00X
	11.82X
	3.31X


VddL Switch %

	circuits
	EdTLC-NW
	V-EdTLC-S
	V-EdTLC-NW

	alu4
	97.4%
	58.5%
	57.6%

	apex2
	97.7%
	67.4%
	66.9%

	apex4
	87.3%
	42.7%
	42.8%

	bigkey
	95.1%
	68.5%
	68.7%

	clma
	97.7%
	82.6%
	83.3%

	des
	97.0%
	75.7%
	75.9%

	diffeq
	99.1%
	97.4%
	97.8%

	dsip
	94.8%
	78.9%
	79.7%

	elliptic
	99.2%
	96.7%
	96.8%

	ex1010
	93.6%
	59.1%
	60.6%

	ex5p
	90.2%
	60.1%
	61.9%

	frisc
	99.7%
	98.9%
	98.7%

	misex3
	89.4%
	53.3%
	53.4%

	pdc
	96.3%
	73.6%
	72.3%

	s298
	96.6%
	87.4%
	87.9%

	s38417
	97.9%
	89.9%
	91.2%

	s38584
	99.4%
	97.9%
	98.4%

	seq
	93.6%
	63.0%
	63.6%

	spla
	91.1%
	65.4%
	65.6%

	tseng
	98.5%
	97.4%
	97.2%

	Avg.
	95.6%
	75.7%
	76.0%


