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Abstract

A broadband MMIC power amplifier operating from 17 to 36GHz is developed for K through Ka-band applications using 0.25um AlGaAs/InGaAs/GaAs pseudomorphic high electron mobility transistor (PHEMT). The amplifier is fully monolithic, with all matching, biasing, and DC block circuitry included on the chip. The two-stage balanced power amplifier has an average gain of 11dB, maximum gain of 14dB at 31GHz, 3dB rolls-off bandwidth of 18.7GHz from 17.4GHz to 36.1GHz. At operation frequencies from 18GHz to 35GHz, output power(P1dB) was above 20dBm, and the maximum P1dB is estimated over 24dBm at 30.5GHz. The input(S11) and output(S22) return losses are less than –10dB. This power amplifier has, to our knowledge, the broadest bandwidth in the same output power level ever reported at K/Ka-band applications. 
1. Introduction
Future communication services using K through Ka-band become very attractive. These services include Local Multipoint Distribution service (LMDS)[1,2] at 24.25 to 27.5GHz in Korea, at 25.35 to 28.35GHz in Canada, at around 27, 29, and 30GHz in USA, Intelligent Transport Systems (ITS) in the 24, 46, 60, and 76GHz bands, and Satellite Services in the 28, 29, and 30GHz bands. Recent studies are focused mainly on the development the MMIC power chips for these frequency bands. 

The most common approach to achieve broadband gain is the negative feedback[2], distributed[3], or balanced scheme[1,4]. The negative feedback topology has a drawback of the degradation of the gain. Generally, the chip size of the distributed and balanced amplifier is large and the operating bandwidth of the distributed and balanced amplifier is limited by the bandwidth of the transmission line and the coupler[5].

In this paper, we describe the design and characteristics of a wideband MMIC power amplifier for K/Ka-band applications.

2. Power Amplifier Design

The amplifier used 0.15um x 100um and 0.15 x 200um devices as a basic cell. The first stage of power amplifier used the device with the 100um gate width to drive the second stage of the device with 200 um gate width. The PHEMT and MMIC utilize a 100-um thick GaAs substrate, through-hole via under every source for high gain and excellent thermal properties, and airbridged source interconnects. 

For broadband amplifier design, balanced topology using Lange-coupler and matching network with radial stubs were used. Radial stubs are compact in size and have both a broadband behavior and well-defined low impedance levels [6,7]. The microstrip lines were added at the source terminal of the PHEMT in order to improve the transistor stability. The block diagram of the amplifier and the photograph of the fabricated MMIC power amplifier are shown in Fig. 1 and 2, respectively. The chip size of the MMIC power amplifier is 2.16mm x 2.0mm. 
3. Power Amplifier Performance

The small-signal and power measurements for the MMIC power amplifier were tested on-wafer. The gain and return-loss performances of the two-stage balanced MMIC power amplifier are shown in Fig. 3. The amplifier has about 11dB of linear gain with good flatness over 17.4GHz to 36.1GHz and maximum gain of 14dB at 31GHz when biased with +5V supply. The input(S11) and output(S22) return losses are less than –10dB in these frequency bands. 
Fig. 4 shows the measured output power performances as a function of input power for various frequencies. The output power at one dB compression point(P1dB) of over 20dBm is obtained. P1dB is 20dBm to 21.3dBm from 18 to 28GHz. From 30GHz to 35GHz, the power amplifier shows the linear Pin-Pout characteristics and no gain compression until Pin of 11.5dBm as shown Fig.4. 

 Fig.5 shows P1dB performances as a function of input frequencies of the fabricated wideband MMIC power amplifier
. At operation frequencies from 18GHz to 35GHz bands, P1dB is above 20dBm. At 30.5GHz, we can estimate the maximum P1dB of over 24dBm.
From these measured results, our study of a wideband MMIC power amplifier for 17GHz to 36GHz frequency bands is successfully achieved.[image: image1.wmf]6
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4. Summary

In this paper, a fully monolithic wideband power amplifier operating from 17 to 36GHz for K through Ka-band applications has been demonstrated. Using a 0.25um commercial AlGaAs/InGaAs/GaAs PHEMT technology, two stage balanced power amplifier achieved the small-signal gain(S21) of 11 dB and the output power at 1dB compression point of over 20dBm. The maximum P1dB is estimated over 24dBm at 30.5GHz. 
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Due to the broadband operation, its application can be extended to most K/Ka-band communication systems including the local multipoint distribution service (LMDS), Intelligent Transport Systems (ITS), the satellite communication, and WLAN.
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Fig. 4. Output power as a function of input


power for various frequencies





Fig. 5. P1dB for various frequencies
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Fig. 3. Small-signal performances of the fabricated


wideband MMIC power amplifier





Fig. 2. Fabricated wideband MMIC power 


amplifier chip (2.16X2.0mm2)
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Fig. 1. Block diagram of wideband MMIC power amplifier
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Summary of Power Measurements for LMDS-CPE SSPA
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Summary of Power Measurements for LMDS-CPE SSPA(#39)
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Summary of Power Measurements for LMDS-CPE SSPA
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				#39

				Vg=0.15V, Vd=5V, Id=129mA (Raw Data)												Vg=0.15V, Vd=5V, Id=129mA (Raw Data)

																Loss		3.83		4.83		5		5		5.57						Data										추세선 식										추세선 식 - 측정치

				Pin(dBm)		f=18GHz		f=24GHz		f=26GHz		f=28GHz		f=30.5GHz		Pin(dBm)		f=18GHz		f=24GHz		f=26GHz		f=28GHz		f=30.5GHz				Pin(dBm)		f=18GHz		f=24GHz		f=26GHz		f=28GHz		f=30.5GHz		f=18GHz		f=24GHz		f=26GHz		f=28GHz		f=30.5GHz		f=18GHz		f=24GHz		f=26GHz		f=28GHz		f=30.5GHz

				-2.0		4.50		4.50		4.33		4.67		5.67		-2.0		8.33		9.33		9.33		9.67		11.24				-2		8.33		9.33		9.33		9.67		11.24		8.43		9.45		9.43		9.73		11.28		0.101		0.117		0.103		0.061		0.040

				-1.5		5.00		5.00		4.83		5.17		6.17		-1.5		8.83		9.83		9.83		10.17		11.74				-1.5		8.83		9.83		9.83		10.17		11.74		8.91		9.92		9.92		10.22		11.77		0.078		0.095		0.086		0.050		0.025

				-1.0		5.50		5.50		5.33		5.67		6.67		-1.0		9.33		10.33		10.33		10.67		12.24				-1		9.33		10.33		10.33		10.67		12.24		9.39		10.40		10.40		10.71		12.25		0.056		0.072		0.069		0.040		0.010

				-0.5		6.00		6.00		5.83		6.17		7.17		-0.5		9.83		10.83		10.83		11.17		12.74				-0.5		9.83		10.83		10.83		11.17		12.74		9.86		10.88		10.88		11.20		12.74		0.033		0.050		0.052		0.030		-0.005

				0.0		6.50		6.50		6.33		6.67		7.67		0.0		10.33		11.33		11.33		11.67		13.24				0		10.33		11.33		11.33		11.67		13.24		10.34		11.36		11.37		11.69		13.22		0.011		0.028		0.035		0.020		-0.020

				0.5		7.00		7.00		6.83		7.17		8.17		0.5		10.83		11.83		11.83		12.17		13.74				0.5		10.83		11.83		11.83		12.17		13.74		10.82		11.84		11.85		12.18		13.71		-0.011		0.006		0.018		0.010		-0.035

				1.0		7.50		7.50		7.33		7.67		8.67		1.0		11.33		12.33		12.33		12.67		14.24				1		11.33		12.33		12.33		12.67		14.24		11.30		12.31		12.33		12.67		14.19		-0.034		-0.016		0.001		-0.000		-0.050

				1.5		8.00		8.00		7.83		8.17		9.17		1.5		11.83		12.83		12.83		13.17		14.74				1.5		11.83		12.83		12.83		13.17		14.74		11.77		12.79		12.81		13.16		14.68		-0.056		-0.039		-0.016		-0.010		-0.065

				2.0		8.50		8.50		8.33		8.67		9.67		2.0		12.33		13.33		13.33		13.67		15.24				2		12.33		13.33		13.33		13.67		15.24		12.25		13.27		13.30		13.65		15.16		-0.079		-0.061		-0.033		-0.021		-0.080

				2.5		9.00		9.00		8.83		9.17		10.00		2.5		12.83		13.83		13.83		14.17		15.57				2.5		12.83		13.83		13.83		14.17		15.57		12.73		13.75		13.78		14.14		15.65		-0.101		-0.083		-0.050		-0.031		0.075

				3.0		9.50		9.50		9.33		9.67		10.50		3.0		13.33		14.33		14.33		14.67		16.07				3		13.33		14.33		14.33		14.67		16.07		13.21		14.22		14.26		14.63		16.13		-0.123		-0.105		-0.067		-0.041		0.060

				3.5		10.00		10.00		9.83		10.17		11.00		3.5		13.83		14.83		14.83		15.17		16.57				3.5		13.83		14.83		14.83		15.17		16.57		13.68		14.70		14.75		15.12		16.62		-0.146		-0.128		-0.084		-0.051		0.045

				4.0		10.50		10.50		10.33		10.67		11.50		4.0		14.33		15.33		15.33		15.67		17.07				4		14.33		15.33		15.33		15.67		17.07		14.16		15.18		15.23		15.61		17.10		-0.168		-0.150		-0.101		-0.061		0.030

				4.5		10.83		11.00		10.83		11.17		12.00		4.5		14.66		15.83		15.83		16.17		17.57				4.5		14.66		15.83		15.83		16.17		17.57		14.64		15.66		15.71		16.10		17.59		-0.021		-0.172		-0.118		-0.071		0.015

				5.0		11.17		11.33		11.33		11.67		12.50		5.0		15.00		16.16		16.33		16.67		18.07				5		15		16.16		16.33		16.67		18.07		15.12		16.14		16.20		16.59		18.07		0.117		-0.024		-0.135		-0.082		0.000

				5.5		11.67		11.83		11.83		12.17		13.00		5.5		15.50		16.66		16.83		17.17		18.57				5.5		15.5		16.66		16.83		17.17		18.57		15.59		16.61		16.68		17.08		18.56		0.095		-0.047		-0.152		-0.092		-0.015

				6.0		12.00		12.17		12.33		12.67		13.50		6.0		15.83		17.00		17.33		17.67		19.07				6		15.83		17		17.33		17.67		19.07		16.07		17.09		17.16		17.57		19.04		0.242		0.091		-0.169		-0.102		-0.030

				6.5		12.33		12.50		12.67		13.17		13.83		6.5		16.16		17.33		17.67		18.17		19.40				6.5				17.33		17.67		18.17				16.55		17.57		17.64		18.06		19.53		0.390		0.239		-0.026		-0.112		0.125

				7.0		12.83		13.00		13.17		13.50		14.33		7.0		16.66		17.83		18.17		18.50		19.90				7				17.83		18.17		18.5				17.03		18.05		18.13		18.55		20.01		0.367		0.217		-0.043		0.048		0.110

				7.5		13.00		13.33		13.50		13.83		14.67		7.5		16.83		18.16		18.50		18.83		20.24				7.5						18.50		18.83				17.51		18.52		18.61		19.04		20.50		0.675		0.364		0.110		0.208		0.255

				8.0		13.17		13.67		13.83		14.33		15.17		8.0		17.00		18.50		18.83		19.33		20.74				8						18.83		19.33				17.98		19.00		19.09		19.53		20.98		0.983		0.502		0.263		0.198		0.240

				8.5		13.50		14.00		14.33		14.50		15.67		8.5		17.33		18.83		19.33		19.50		21.24				8.5						19.33						18.46		19.48		19.58		20.02		21.47		1.130		0.650		0.246		0.517		0.225

				9.0		13.67		14.33		14.67		15.00		16.17		9.0		17.50		19.16		19.67		20.00		21.74				9												18.94		19.96		20.06		20.51		21.95		1.438		0.798		0.389		0.507		0.210

				9.5		13.83		14.67		15.17		15.33		16.50		9.5		17.66		19.50		20.17		20.33		22.07				9.5												19.42		20.44		20.54		21.00		22.44		1.755		0.935		0.372		0.667		0.365

				10.0		14.00		14.83		15.33		15.67		16.83		10.0		17.83		19.66		20.33		20.67		22.40				10												19.89		20.91		21.03		21.49		22.92		2.063		1.253		0.695		0.817		0.520

				10.5		14.33		15.17		15.67		16.00		17.17		10.5		18.16		20.00		20.67		21.00		22.74				10.5												20.37		21.39		21.51		21.98		23.41		2.211		1.391		0.838		0.977		0.665

				11.0		14.50		15.33		16.00				17.67		11.0		18.33		20.16		21.00				23.24				11												20.85		21.87		21.99		22.47		23.89		2.518		1.709		0.991				0.650

				11.5		14.67		15.67		16.33				18.00		11.5		18.50		20.50		21.33				23.57				11.5												21.33		22.35		22.47		22.96		24.38		2.826		1.846		1.144				0.805

				12.0		14.83		15.83		16.67						12.0		18.66		20.66		21.67								12												21.80		22.82		22.96		23.45		24.86		3.143		2.164		1.287

				12.5				16.00								12.5				20.83										12.5												22.28		23.30		23.44		23.94		25.35				2.472

				13.0												13.0														13												22.76		23.78		23.92		24.43		25.83

				13.5												13.5														13.5												23.24		24.26		24.41		24.92		26.32

				Vg=0.0V, Vd=5V, Id=111mA (Raw Data)												Vg=0.0V, Vd=5V, Id=111mA (Raw Data)

																Loss		5		5		5.57

				Pin(dBm)		f=18GHz		f=24GHz		f=26GHz		f=28GHz		f=30.5GHz		Pin(dBm)		f=26GHz		f=28GHz		f=30.5GHz

				-2.0						3.83		4.33		5.33		-2.0		8.83		9.33		10.90

				-1.5						4.33		4.83		5.83		-1.5		9.33		9.83		11.40

				-1.0						4.83		5.33		6.33		-1.0		9.83		10.33		11.90

				-0.5						5.33		5.83		6.83		-0.5		10.33		10.83		12.40

				0.0						5.83		6.33		7.33		0.0		10.83		11.33		12.90

				0.5						6.33		6.83		7.83		0.5		11.33		11.83		13.40

				1.0						6.83		7.33		8.33		1.0		11.83		12.33		13.90

				1.5						7.33		7.83		8.83		1.5		12.33		12.83		14.40

				2.0						7.83		8.33		9.33		2.0		12.83		13.33		14.90

				2.5						8.33		8.83		9.83		2.5		13.33		13.83		15.40

				3.0						8.83		9.33		10.33		3.0		13.83		14.33		15.90

				3.5						9.33		9.83		10.83		3.5		14.33		14.83		16.40

				4.0						9.67		10.17		11.33		4.0		14.67		15.17		16.90

				4.5						10.33		10.59		11.83		4.5		15.33		15.59		17.40

				5.0						10.67		11.00		12.33		5.0		15.67		16.00		17.90

				5.5						11.00		11.50		12.67		5.5		16.00		16.50		18.24

				6.0						11.50		12.00		13.17		6.0		16.50		17.00		18.74

				6.5						12.00		12.50		13.67		6.5		17.00		17.50		19.24

				7.0						12.33		12.83		14.17		7.0		17.33		17.83		19.74

				7.5						12.67		13.33		14.67		7.5		17.67		18.33		20.24

				8.0						13.17		13.67		15.00		8.0		18.17		18.67		20.57

				8.5						13.50		14.00		15.50		8.5		18.50		19.00		21.07

				9.0						13.83		14.33		15.83		9.0		18.83		19.33		21.40

				9.5						14.17		14.83		16.33		9.5		19.17		19.83		21.90

				10.0						14.50		15.17		16.67		10.0		19.50		20.17		22.24

				10.5						14.83		15.33		17.17		10.5		19.83		20.33		22.74

				11.0						15.17				17.50		11.0						23.07

				11.5						15.50				17.83		11.5						23.40

				12.0												12.0

				12.5												12.5

				13.0												13.0

				13.5												13.5

																																								ㅋㅋ
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SSPA for LMDS_CPE
@Vd=5V, Vg=0.15V, Id=129mA
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f=30.5GHz
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Pout [dBm]

SSPA for LMDS_CPE
@Vd=5V, Vg=0.0V, Id=111mA
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f=18GHz

f=24GHz

f=26GHz

f=28GHz

f=30.5GHz

y18 = 0.9552x + 10.341

y24 = 0.9555x + 11.353

y26 = 0.966x + 11.365

y28 = 0.9797x + 11.69

y30 = 0.97x + 13.22
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				old

				Vg=0.15V, Vd=5V, Id=144mA (Raw Data)														Vg=0.15V, Vd=5V, Id=144mA (Raw Data)

																		Loss		3.83		4		4.83		5		5		5.57

				Pin(dBm)		f=18GHz		f=20GHz		f=24GHz		f=26GHz		f=28GHz		f=30.5GHz		Pin(dBm)		f=18GHz		f=20GHz		f=24GHz		f=26GHz		f=28GHz		f=30.5GHz

				-2.0		4.00		4.17		2.50		3.50		3.83		4.33		-2.0		7.83		8.17		7.33		8.50		8.83		9.90

				-1.0		5.00		5.17		3.50		4.50		4.83		5.33		-1.0		8.83		9.17		8.33		9.50		9.83		10.90

				0.0		6.00		6.17		4.67		5.50		5.83		6.33		0.0		9.83		10.17		9.50		10.50		10.83		11.90

				1.0		7.00		7.33		5.67		6.83		7.00		7.33		1.0		10.83		11.33		10.50		11.83		12.00		12.90

				2.0		8.17		8.33		7.00		8.00		8.00		8.33		2.0		12.00		12.33		11.83		13.00		13.00		13.90

				3.0		9.17		9.50		8.17		9.17		9.17		9.50		3.0		13.00		13.50		13.00		14.17		14.17		15.07

				4.0		10.33		10.50		9.17		10.00		10.33		10.50		4.0		14.16		14.50		14.00		15.00		15.33		16.07

				5.0		11.33		11.50		10.17		11.00		11.33		11.83		5.0		15.16		15.50		15.00		16.00		16.33		17.40

				6.0		12.00		12.33		11.17		12.00		12.50		12.83		6.0		15.83		16.33		16.00		17.00		17.50		18.40

				7.0		12.83		13.00		12.00		12.83		13.33		13.83		7.0		16.66		17.00		16.83		17.83		18.33		19.40

				7.5		13.17		13.33		12.33		13.17		13.67		14.33		7.5		17.00		17.33		17.16		18.17		18.67		19.90

				8.0		13.50		13.67		12.83		13.67		14.17		14.83		8.0		17.33		17.67		17.66		18.67		19.17		20.40

				8.5		13.75		14.00		13.17		14.00		14.67		15.33		8.5		17.58		18.00		18.00		19.00		19.67		20.90

				9.0		14.00		14.33		13.50		14.50		15.00		15.67		9.0		17.83		18.33		18.33		19.50		20.00		21.24

				9.5		14.25		14.50		14.00		15.00		15.50		16.17		9.5		18.08		18.50		18.83		20.00		20.50		21.74

				10.0		14.50		14.83		14.30		15.33		15.83		16.33		10.0		18.33		18.83		19.13		20.33		20.83		21.90

				10.5		14.67		15.00		14.67		15.67		16.17		16.67		10.5		18.50		19.00		19.50		20.67		21.17		22.24

				11.0		14.83		15.17		14.83		16.00				17.17		11.0

				11.5		15.00		15.33		15.17		16.33				17.50		11.5

				12.0		15.00		15.50		15.33		16.50						12.0

				12.5		15.17				15.50		16.67						12.5

				13.0		15.33				15.83		17.00						13.0

				13.5								17.33						13.5

				Vg=-0.1V, Vd=5V, Id=1140mA (Raw Data)										Vg=-0.1V, Vd=5V, Id=114mA (Raw Data)

														Loss		3.83		4		5		5.57

				Pin(dBm)		f=18GHz		f=24GHz		f=28GHz		f=30.5GHz		Pin(dBm)		f=18GHz		f=24GHz		f=28GHz		f=30.5GHz

				-2.0		4.00		3.33		3.83		4.33		-2.0		7.83		7.33		8.83		9.90

				-1.0		4.83		4.33		4.83		5.33		-1.0		8.66		8.33		9.83		10.90

				0.0		5.83		5.33		5.83		6.33		0.0		9.66		9.33		10.83		11.90

				1.0		6.67		6.17		6.83		7.33		1.0		10.50		10.17		11.83		12.90

				2.0		7.67		7.17		7.67		8.33		2.0		11.50		11.17		12.67		13.90

				3.0		8.33		8.00		8.67		9.33		3.0		12.16		12.00		13.67		14.90

				4.0		9.33		9.00		9.67		10.33		4.0		13.16		13.00		14.67		15.90

				5.0		10.00		9.83		10.50		11.33		5.0		13.83		13.83		15.50		16.90

				5.5		10.33		10.17		11.00		11.83		5.5		14.16		14.17		16.00		17.40

				6.0		10.67		10.50		11.50		12.33		6.0		14.50		14.50		16.50		17.90

				6.5		11.00		10.83		12.00		12.83		6.5		14.83		14.83		17.00		18.40

				7.0		11.33		11.33		12.33		13.33		7.0		15.16		15.33		17.33		18.90

				7.5		11.67		11.67		12.83		13.67		7.5		15.50		15.67		17.83		19.24

				8.0		12.00		12.00		13.17		14.17		8.0		15.83		16.00		18.17		19.74

				8.5		12.33		12.33		13.67		14.50		8.5		16.16		16.33		18.67		20.07

				9.0		12.67		12.67		13.83		15.00		9.0		16.50		16.67		18.83		20.57

				9.5		12.83		13.00		14.17		15.33		9.5		16.66		17.00		19.17		20.90

				10.0		13.17		13.33		14.67		15.83		10.0		17.00		17.33		19.67		21.40

				10.5		13.33		13.50		15.00		16.33		10.5		17.16		17.50		20.00		21.90

				11.0		13.67		14.00				16.50		11.0		17.50		18.00				22.07

				11.5		13.83		14.33				16.83		11.5		17.66		18.33				22.40

				12.0		14.17		14.67						12.0		18.00		18.67

				12.5		14.33		15.00						12.5		18.16		19.00

				13.0										13.0

				13.5										13.5

				Vg=0.0V, Vd=5V, Id=130mA (Raw Data)										Vg=0.0V, Vd=5V, Id=130mA (Raw Data)

														Loss		3.83		4		5		5.57

				Pin(dBm)		f=18GHz		f=24GHz		f=28GHz		f=30.5GHz		Pin(dBm)		f=18GHz		f=24GHz		f=28GHz		f=30.5GHz

				-2.0		4.00		3.17		4.17		4.33		-2.0		7.83		7.17		9.17		9.90

				-1.0		5.17		4.17		5.33		5.50		-1.0		9.00		8.17		10.33		11.07

				0.0		6.17		5.33		6.33		6.67		0.0		10.00		9.33		11.33		12.24

				1.0		7.17		6.33		7.50		7.67		1.0		11.00		10.33		12.50		13.24

				2.0		8.17		7.33		8.50		8.83		2.0		12.00		11.33		13.50		14.40

				3.0		9.00		8.17		9.50		9.83		3.0		12.83		12.17		14.50		15.40

				4.0		9.83		9.17		10.33		10.83		4.0		13.66		13.17		15.33		16.40

				5.0		10.67		10.17		11.17		11.67		5.0		14.50		14.17		16.17		17.24

				5.5		11.17		10.50		11.67		12.17		5.5		15.00		14.50		16.67		17.74

				6.0		11.50		11.00		12.17		12.67		6.0		15.33		15.00		17.17		18.24

				6.5		11.83		11.50		12.50		13.17		6.5		15.66		15.50		17.50		18.74

				7.0		12.17		11.83		13.00		13.67		7.0		16.00		15.83		18.00		19.24

				7.5		12.50		12.17		13.50		14.17		7.5		16.33		16.17		18.50		19.74

				8.0		12.67		12.50		13.83		14.50		8.0		16.50		16.50		18.83		20.07

				8.5		13.00		12.87		14.33		15.00		8.5		16.83		16.87		19.33		20.57

				9.0		13.17		13.17		14.83		15.33		9.0		17.00		17.17		19.83		20.90

				9.5		13.50		13.50		15.00		15.83		9.5		17.33		17.50		20.00		21.40

				10.0		13.67		13.83		15.50		16.17		10.0		17.50		17.83		20.50		21.74

				10.5		13.83		14.17		15.83		16.50		10.5		17.66		18.17		20.83		22.07

				11.0		14.00		14.33				17.00		11.0		17.83		18.33				22.57

				11.5		14.33		14.67				17.33		11.5		18.16		18.67				22.90

				12.0		14.33		14.83						12.0		18.16		18.83

				12.5		14.67		15.00						12.5		18.50		19.00

				13.0										13.0

				13.5										13.5





		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



f=18GHz

f=20GHz

f=24GHz

f=26GHz

f=28GHz

f=30.5GHz

Pin [dBm]

Pout [dBm]

SSPA for LMDS_CPE
@Vd=5V, Vg=0.15V, Id=144mA
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		0		0		0		0

		0		0		0		0
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		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



f=18GHz

f=24GHz

f=28GHz

f=30.5GHz

Pin [dBm]

Pout [dBm]

SSPA for LMDS_CPE
@Vd=5V, Vg=-0.1V, Id=114mA
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		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0
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		0		0		0		0

		0		0		0		0

		0		0		0		0



f=18GHz

f=24GHz

f=28GHz

f=30.5GHz

Pin [dBm]

Pout [dBm]

SSPA for LMDS_CPE
@Vd=5V, Vg=-0.1V, Id=114mA
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																Vg=-0.1V, Vd=5V, Id=114mA		Vg=0.0V, Vd=5V, Id=126mA		Vg=0.15V, Vd=5V, Id=144mA		Vg=0.2V, Vd=5V, Id=154mA

				F=26.5GHz (raw data)										F=26.5GHz (Cal-data)

						Vg=-0.1V, Vd=5V		Vg=0.0V, Vd=5V,		Vg=0.15V, Vd=5V,		Vg=0.2V, Vd=5V,

				Pin(dBm)		Id=114mA		Id=126mA		Id=144mA		Id=154mA		Pin(dBm)		Vg=-0.1V, Vd=5V		Vg=0.0V, Vd=5V		Vg=0.15V, Vd=5V		Vg=0.2V, Vd=5V

				-2.0		1.67		2.67		2.67		2.83		-2.0		8.17		9.17		9.17		9.33

				-1.5		2.17		3.08		3.08		3.25		-1.5		8.67		9.58		9.58		9.75

				-1.0		2.75		3.58		3.58		3.75		-1.0		9.25		10.08		10.08		10.25

				-0.5		3.25		4.08		4.17		4.25		-0.5		9.75		10.58		10.67		10.75

				0.0		3.92		4.58		4.67		4.75		0.0		10.42		11.08		11.17		11.25

				0.5		4.33		5.08		5.17		5.25		0.5		10.83		11.58		11.67		11.75

				1.0		4.83		5.58		5.67		5.67		1.0		11.33		12.08		12.17		12.17

				1.5		5.25		6.08		6.17		6.25		1.5		11.75		12.58		12.67		12.75

				2.0		5.83		6.58		6.67		6.75		2.0		12.33		13.08		13.17		13.25

				2.5		6.33		7.08		7.17		7.17		2.5		12.83		13.58		13.67		13.67

				3.0		6.83		7.42		7.67		7.75		3.0		13.33		13.92		14.17		14.25

				3.5		7.17		7.92		8.17		8.17		3.5		13.67		14.42		14.67		14.67

				4.0		7.75		8.42		8.58		8.67		4.0		14.25		14.92		15.08		15.17

				4.5		8.17		8.92		9.17		9.08		4.5		14.67		15.42		15.67		15.58

				5.0		8.58		9.42		9.67		9.58		5.0		15.08		15.92		16.17		16.08

				5.5		9.08		9.67		10.00		10.08		5.5		15.58		16.17		16.50		16.58

				6.0		9.50		10.17		10.50		10.42		6.0		16.00		16.67		17.00		16.92

				6.5		9.92		10.67		10.92		10.92		6.5		16.42		17.17		17.42		17.42

				7.0		10.17		11.08		11.42		11.33		7.0		16.67		17.58		17.92		17.83

				7.5		10.75		11.50		11.83		11.83		7.5		17.25		18.00		18.33		18.33

				8.0		11.08		11.83		12.17		12.25		8.0		17.58		18.33		18.67		18.75

				8.5		11.58		12.33		12.67		12.67		8.5		18.08		18.83		19.17		19.17

				9.0		12.00		12.75		13.17		13.08		9.0		18.50		19.25		19.67		19.58

				9.5		12.25		12.92		13.42		13.42		9.5		18.75		19.42		19.92		19.92

				10.0		12.58		13.42		13.83		13.83		10.0		19.08		19.92		20.33		20.33

				10.5		13.00		13.75		14.17		14.17		10.5		19.50		20.25		20.67		20.67

				11.0		13.33		14.00		14.42		14.58		11.0		19.83		20.50		20.92		21.08

				11.5		13.67		14.33		14.75		14.83		11.5		20.17		20.83		21.25		21.33

				Vg=0.15V, Vd=3V, Id=121mA (raw data)								Vg=0.15V, Vd=3V, Id=121mA (Cal- data)

				Pin(dBm)		f=24.25GHz		f=25GHz		f=26.5GHz		Pin(dBm)		f=24.25GHz		f=25GHz		f=26.5GHz

				-2.0		3.08		3.00		3.58		-2.0		9.08		9.00		10.08

				-1.5		3.58		3.50		4.17		-1.5		9.58		9.5		10.67

				-1.0		4.25		4.08		4.67		-1.0		10.25		10.08		11.17

				-0.5		4.75		4.58		5.17		-0.5		10.75		10.58		11.67

				0.0		5.08		5.17		5.67		0.0		11.08		11.17		12.17

				0.5		5.58		5.67		6.08		0.5		11.58		11.67		12.58

				1.0		6.08		6.25		6.58		1.0		12.08		12.25		13.08

				1.5		6.58		6.58		7.08		1.5		12.58		12.58		13.58

				2.0		7.08		7.08		7.58		2.0		13.08		13.08		14.08

				2.5		7.58		7.58		8.00		2.5		13.58		13.58		14.5

				3.0		8.08		8.08		8.50		3.0		14.08		14.08		15

				3.5		8.58		8.58		9.00		3.5		14.58		14.58		15.5

				4.0		9.00		9.08		9.42		4.0		15		15.08		15.92

				4.5		9.42		9.50		9.83		4.5		15.42		15.5		16.33

				5.0		9.83		10.00		10.25		5.0		15.83		16		16.75

				5.5		10.25		10.33		10.67		5.5		16.25		16.33		17.17

				6.0		10.58		10.67		11.00		6.0		16.58		16.67		17.5

				6.5		10.92		11.00		11.42		6.5		16.92		17		17.92

				7.0		11.33		11.42		11.75		7.0		17.33		17.42		18.25

				7.5		11.67		11.75		12.00		7.5		17.67		17.75		18.5

				8.0		11.83		12.00		12.42		8.0		17.83		18		18.92

				8.5		12.08		12.17		12.58		8.5		18.08		18.17		19.08

				9.0		12.42		12.50		12.83		9.0		18.42		18.5		19.33

				9.5		12.58		12.75		13.08		9.5		18.58		18.75		19.58

				10.0		12.83		12.92		13.25		10.0		18.83		18.92		19.75

				10.5		13.08		13.08		13.42		10.5		19.08		19.08		19.92

				11.0		13.17		13.25		13.58		11.0		19.17		19.25		20.08

				11.5		13.25		13.42		13.83		11.5		19.25		19.42		20.33

						13.33		13.58		13.83		12		19.33		19.58		20.33

				Vg=0.15V, Vd=5V, Id=144mA (raw data)								Vg=0.15V, Vd=5V, Id=144mA (Cal- data)

				Pin(dBm)		f=24.25GHz		f=25GHz		f=26.5GHz		Pin(dBm)		f=24.25GHz		f=25GHz		f=26.5GHz

				-2.0		2.33		2.50		2.67		-2.0		8.33		8.50		9.17

				-1.5		3.00		3.00		3.08		-1.5		9		9		9.58

				-1.0		3.50		3.50		3.58		-1.0		9.5		9.5		10.08

				-0.5		3.80		4.00		4.17		-0.5		9.8		10		10.67

				0.0		4.33		4.50		4.67		0.0		10.33		10.5		11.17

				0.5		4.83		5.00		5.17		0.5		10.83		11		11.67

				1.0		5.33		5.50		5.67		1.0		11.33		11.5		12.17

				1.5		5.83		6.00		6.17		1.5		11.83		12		12.67

				2.0		6.33		6.50		6.67		2.0		12.33		12.5		13.17

				2.5		6.83		7.00		7.17		2.5		12.83		13		13.67

				3.0		7.33		7.50		7.67		3.0		13.33		13.5		14.17

				3.5		7.83		8.00		8.17		3.5		13.83		14		14.67

				4.0		8.17		8.50		8.58		4.0		14.17		14.5		15.08

				4.5		8.67		9.00		9.17		4.5		14.67		15		15.67

				5.0		9.17		9.50		9.67		5.0		15.17		15.5		16.17

				5.5		9.67		10.00		10.00		5.5		15.67		16		16.5

				6.0		10.17		10.33		10.50		6.0		16.17		16.33		17

				6.5		10.50		10.75		10.92		6.5		16.5		16.75		17.42

				7.0		11.00		11.25		11.42		7.0		17		17.25		17.92

				7.5		11.33		11.67		11.83		7.5		17.33		17.67		18.33

				8.0		11.83		12.08		12.17		8.0		17.83		18.08		18.67

				8.5		12.33		12.42		12.67		8.5		18.33		18.42		19.17

				9.0		12.67		12.83		13.17		9.0		18.67		18.83		19.67

				9.5		13.00		13.33		13.42		9.5		19		19.33		19.92

				10.0		13.33		13.58		13.83		10.0		19.33		19.58		20.33

				10.5		13.67		13.83		14.17		10.5		19.67		19.83		20.67

				11.0		14.00		14.17		14.42		11.0		20		20.17		20.92				F=26.5GHz, Vg=0.15V

				11.5		14.33		14.42		14.75		11.5		20.33		20.42		21.25				Pin(dBm)		Vd=3V		Vd=5V

				12		1.5		14.83				12		7.5		20.83						-2.0		10.08		9.17

						14.83		14.92						20.83		20.92						-1.5		10.67		9.58

						15		14.92						21		20.92						-1.0		11.17		10.08

																						-0.5		11.67		10.67

																						0.0		12.17		11.17

																						0.5		12.58		11.67

																						1.0		13.08		12.17

																						1.5		13.58		12.67

																						2.0		14.08		13.17

																						2.5		14.5		13.67

																						3.0		15		14.17

																						3.5		15.5		14.67

																						4.0		15.92		15.08

																						4.5		16.33		15.67

																						5.0		16.75		16.17

																						5.5		17.17		16.5

																						6.0		17.5		17

																						6.5		17.92		17.42

																						7.0		18.25		17.92

																						7.5		18.5		18.33

																						8.0		18.92		18.67

																						8.5		19.08		19.17

																						9.0		19.33		19.67

																						9.5		19.58		19.92

																						10.0		19.75		20.33

																						10.5		19.92		20.67

																						11.0		20.08		20.92

																						11.5		20.33		21.25
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f=24.25GHz

f=25GHz

f=26.5GHz

Pin(dBm)

Pout(dBm)

LMDS-CPE SSPA
@Vg=0.15V, Vd=3V, Id=121mA
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f=24.25GHz

f=25GHz

f=26.5GHz

Pin(dBm)

Pout(dBm)

LMDS-CPE SSPA
@Vg=0.15V, Vd=5V, Id=144mA
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f=24.25GHz

f=25GHz

f=26.5GHz

Pin(dBm)

Pout(dBm)

LMDS-CPE SSPA
@Vg=0.15V, Vd=5V, Id=144mA
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Vg=-0.1V, Vd=5V

Vg=0.0V, Vd=5V

Vg=0.15V, Vd=5V

Vg=0.2V, Vd=5V

Pin(dBm)

Pout(dBm)

LMDS-CPE SSPA
@ 26.5GHz
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Vg=0.0V, Vd=5V

Vg=0.15V, Vd=5V

Vg=0.2V, Vd=5V

Pin(dBm)

Pout(dBm)
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Vd=3V

Vd=5V

Pin [dBm]

Pout [dBm]
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				#1

				Loss		5.8		5.8		5.8		6.8		6.8		6.8		7.8		7.8		7.8		7.8		8.3		8.3		8.3		8.3		8.3		8.5		8.7		8.7		8.7		9.0

				F		10.0		12.0		15.0		18.0		20.0		22.0		24.0		26.0		28.0		30.0		31.0		32.0		33.0		34.0		35.0		36.0		37.0		38.0		39.0		40.0

				-2.0		1.33		1.33		1.50		2.83		2.17		1.50		0.33		-0.67		1.33		2.50		2.50		1.67		2.33		1.83		0.67		-0.83		-1.33		-2.50		-3.33		-5.17

				-1.0		2.33		2.33		2.50		3.83		3.17		2.50		1.33		0.33		2.33		3.50		3.50		2.67		3.33		2.67		1.67		0.17		0.33		-1.50		-2.33		-4.17

				0.0		3.33		3.33		3.50		4.67		4.17		3.33		2.17		1.17		3.33		4.50		4.50		3.67		4.33		3.67		2.67		1.17		0.67		-0.50		-1.33		-3.17

				1.0		4.33		4.33		4.33		5.67		5.17		4.33		3.33		2.17		4.17		5.50		5.50		4.67		5.33		4.67		3.67		2.17		1.67		0.50		-0.33		-2.17

				2.0		5.33		5.33		5.33		6.67		6.00		5.33		4.33		3.17		5.17		6.50		6.50		5.67		6.33		5.67		4.67		3.17		2.67		1.50		0.50		-1.17

				3.0		6.33		6.33		6.33		7.67		7.00		6.33		5.17		4.17		6.17		7.50		7.50		6.67		7.33		6.67		5.50		4.17		3.67		2.50		1.50		-0.17

				4.0		7.33		7.17		7.33		8.50		8.00		7.33		6.17		5.17		7.17		8.50		8.50		7.67		8.33		7.67		6.50		5.17		4.65		3.50		2.50		0.83

				5.0		8.00		8.00		8.17		9.33		8.83		8.33		7.17		6.00		8.17		9.33		9.50		8.67		9.33		8.67		7.50		6.17		5.50		4.50		3.50		1.83

				6.0		8.83		8.83		9.00		10.33		9.83		9.17		8.00		7.17		9.00		10.33		10.50		9.67		10.17		9.67		8.50		7.17		6.50		5.33		4.50		2.67

				7.0		9.67		9.67		9.83		11.17		10.67		10.17		9.00		8.00		10.00		11.17		11.50		10.50		11.17		10.67		9.50		8.17		7.50		5.50		5.50		3.67

				8.0		10.50		10.33		10.67		11.83		11.50		11.17		9.83		9.00		11.00		12.17		12.33		11.50		12.17		11.50		10.50		9.17		8.50				5.83		4.67

				9.0		11.17		11.00		11.33		12.50		12.17		11.83		10.67		9.83		11.83		13.00		13.17		12.33		13.00		12.50		11.33		10.00		9.50						5.67

				10.0		11.67		11.67		12.00		13.17		12.83		12.50		11.50		10.17		12.67		14.00		14.17		13.33		14.00		13.50		12.33		10.67		10.33						6.50

				10.5		12.00		12.00		12.33		13.33		13.17		12.83		11.87		11.33		13.67		14.50		14.67		14.00		14.50		14.00		12.83

				11.0		12.33		12.33		12.33		13.67		13.33		13.17		12.17		11.50		13.50		14.83		15.33		14.50		15.00		14.33		12.83

				11.5		12.67		12.50		12.67		13.83		13.67		13.50		12.67		11.83				15.17		15.83		15.00		15.50		14.67

				12.0		12.83		12.67		13.00		14.00		13.83		13.67		12.83		12.33

				12.5		13.17		13.00		13.17		14.17		14.00		14.00		13.17		12.67

				13.0		13.33		13.17		13.33		14.17		14.17		14.33		13.50		12.83

						f=10		f=12		f=15		f=18		f=20		f=22		f=24		f=26		f=28		f=30		f=31		f=32		f=33		f=34		f=35		f=36		f=37		f=38		f=39		f=40														p=-2		p=-1		p=0		p=1		p=2		p=3		p=4		p=5		p=6		p=7		p=8		p=9		p=10		p=10.5								18		24		26		28		30.5		31		32		33		34		35		36		37		38		39		40

				-2.0		7.13		7.13		7.30		9.63		8.97		8.30		8.13		7.13		9.13		10.30		10.80		9.97		10.63		10.13		8.97		7.67		7.37		6.20		5.37		3.83												10		7.13		8.13		9.13		10.13		11.13		12.13		13.13		13.8		14.63		15.47		16.3		16.97		17.47		17.8						P=-2		8.33		9.33		9.33		9.67		11.24		10.80		9.97		10.63		10.13		8.97		7.67		7.37		6.20		5.37		3.83

				-1.0		8.13		8.13		8.30		10.63		9.97		9.30		9.13		8.13		10.13		11.30		11.80		10.97		11.63		10.97		9.97		8.67		9.03		7.20		6.37		4.83												12		7.13		8.13		9.13		10.13		11.13		12.13		12.97		13.8		14.63		15.47		16.13		16.8		17.47		17.8						P=-1		9.33		10.33		10.33		10.67		12.24		11.80		10.97		11.63		10.97		9.97		8.67		9.03		7.20		6.37		4.83

				0.0		9.13		9.13		9.30		11.47		10.97		10.13		9.97		8.97		11.13		12.30		12.80		11.97		12.63		11.97		10.97		9.67		9.37		8.20		7.37		5.83												15		7.3		8.3		9.3		10.13		11.13		12.13		13.13		13.97		14.8		15.63		16.47		17.13		17.8		18.13						P=0		10.33		11.33		11.33		11.67		13.24		12.80		11.97		12.63		11.97		10.97		9.67		9.37		8.20		7.37		5.83

				1.0		10.13		10.13		10.13		12.47		11.97		11.13		11.13		9.97		11.97		13.30		13.80		12.97		13.63		12.97		11.97		10.67		10.37		9.20		8.37		6.83												18		9.63		10.63		11.47		12.47		13.47		14.47		15.3		16.13		17.13		17.97		18.63		19.3		19.97		20.13						P=1		11.33		12.33		12.33		12.67		14.24		13.80		12.97		13.63		12.97		11.97		10.67		10.37		9.20		8.37		6.83

				2.0		11.13		11.13		11.13		13.47		12.80		12.13		12.13		10.97		12.97		14.30		14.80		13.97		14.63		13.97		12.97		11.67		11.37		10.20		9.20		7.83												20		8.97		9.97		10.97		11.97		12.8		13.8		14.8		15.63		16.63		17.47		18.3		18.97		19.63		19.97						P=2		12.33		13.33		13.33		13.67		15.24		14.80		13.97		14.63		13.97		12.97		11.67		11.37		10.20		9.20		7.83

				3.0		12.13		12.13		12.13		14.47		13.80		13.13		12.97		11.97		13.97		15.30		15.80		14.97		15.63		14.97		13.80		12.67		12.37		11.20		10.20		8.83												22		8.63		9.63		10.63		11.63		12.63		13.63		14.63		15.47		16.3		17.3		18.13		18.8		19.47		19.8						P=3		13.33		14.33		14.33		14.67		16.07		15.80		14.97		15.63		14.97		13.80		12.67		12.37		11.20		10.20		8.83

				4.0		13.13		12.97		13.13		15.30		14.80		14.13		13.97		12.97		14.97		16.30		16.80		15.97		16.63		15.97		14.80		13.67		13.35		12.20		11.20		9.83												24		8.3		9.3		10.3		11.3		12.3		13.13		14.13		15.13		15.97		16.97		17.63		18.63		19.3		19.63						P=4		14.33		15.33		15.33		15.67		17.07		16.80		15.97		16.63		15.97		14.80		13.67		13.35		12.20		11.20		9.83

				5.0		13.80		13.80		13.97		16.13		15.63		15.13		14.97		13.80		15.97		17.13		17.80		16.97		17.63		16.97		15.80		14.67		14.20		13.20		12.20		10.83												26		7.97		8.97		9.63		10.63		11.63		12.63		13.63		14.63		15.47		16.47		17.3		18.13		18.97		19.3						P=5		15		16.16		16.33		16.67		18.07		17.80		16.97		17.63		16.97		15.80		14.67		14.20		13.20		12.20		10.83

				6.0		14.63		14.63		14.80		17.13		16.63		15.97		15.80		14.97		16.80		18.13		18.80		17.97		18.47		17.97		16.80		15.67		15.20		14.03		13.20		11.67												28		9.3		10.13		11.3		12.3		13.3		14.3		15.3		16.3		17.3		18.13		19.13		19.97		20.8		21.13						P=6		15.83		17		17.33		17.67		19.07		18.80		17.97		18.47		17.97		16.80		15.67		15.20		14.03		13.20		11.67

				7.0		15.47		15.47		15.63		17.97		17.47		16.97		16.80		15.80		17.80		18.97		19.80		18.80		19.47		18.97		17.80		16.67		16.20		14.20		14.20		12.67												30		10.8		11.8		12.8		13.8		14.63		15.63		16.63		17.63		18.63		19.47		20.47		21.3		22.13		22.63						P=7		16.66		17.83		18.17		18.5		19.90		19.80		18.80		19.47		18.97		17.80		16.67		16.20		14.20		14.20		12.67

				8.0		16.30		16.13		16.47		18.63		18.30		17.97		17.63		16.80		18.80		19.97		20.63		19.80		20.47		19.80		18.80		17.67		17.20				14.53		13.67												31		10.8		11.8		12.8		13.8		14.8		15.8		16.8		17.8		18.8		19.8		20.63		21.47		22.47		22.97						P=8		17		18.5		18.83		19.33		20.74		20.63		19.80		20.47		19.80		18.80		17.67		17.20				14.53		13.67

				9.0		16.97		16.80		17.13		19.30		18.97		18.63		18.47		17.63		19.63		20.80		21.47		20.63		21.30		20.80		19.63		18.50		18.20						14.67												32		9.97		10.97		11.97		12.97		13.97		14.97		15.97		16.97		17.97		18.8		19.8		20.63		21.63		22.13						P=9		17.5		19.16		19.67		20		21.74		21.47		20.63		21.30		20.80		19.63		18.50		18.20						14.67

				10.0		17.47		17.47		17.80		19.97		19.63		19.30		19.30		17.97		20.47		21.80		22.47		21.63		22.30		21.80		20.63		19.17		19.03						15.50												33		10.63		11.63		12.63		13.63		14.63		15.63		16.63		17.63		18.47		19.47		20.47		21.3		22.3		22.8						P=10		17.83		19.66		20.33		20.67		22.40		22.47		21.63		22.30		21.80		20.63		19.17		19.03						15.50

				10.5		17.80		17.80		18.13		20.13		19.97		19.63		19.67		19.13		21.47		22.30		22.97		22.30		22.80		22.30		21.13																						34		10.13		10.97		11.97		12.97		13.97		14.97		15.97		16.97		17.97		18.97		19.8		20.8		21.8		22.3						P=10.5		18.16		20.00		20.67		21.00		22.74		22.97		22.13		22.80		22.30		21.13

				11.0		18.13		18.13		18.13		20.47		20.13		19.97		19.97		19.30		21.30		22.63		23.50		22.80		23.30		22.63		21.63																						35		8.97		9.97		10.97		11.97		12.97		13.8		14.8		15.8		16.8		17.8		18.8		19.63		20.63		21.13						P=11		18.33		20.16		21				23.24								22.63		21.13

				11.5		18.47		18.30		18.47		20.63		20.47		20.30		20.47		19.63				22.97		24.00		23.30		23.80		22.97		22.00																						36		7.67		8.67		9.67		10.67		11.67		12.67		13.67		14.67		15.67		16.67		17.67		18.5		19.17

				12.0		18.63		18.47		18.80		20.80		20.63		20.47		20.63		20.13																																				37		7.37		9.03		9.37		10.37		11.37		12.37		13.35		14.2		15.2		16.2		17.2		18.2		19.03

				12.5		18.97		18.80		18.97		20.97		20.80		20.80		20.97		20.47																																				38		6.2		7.2		8.2		9.2		10.2		11.2		12.2		13.2		14.03		14.2																Pin=-2dBm		Pin=-1dBm		Pin=0dBm		Pin=1dBm		Pin=2dBm		Pin=3dBm		Pin=4dBm		Pin=5dBm		Pin=6dBm		Pin=7dBm		Pin=8dBm		Pin=9dBm		Pin=10dBm		Pin=10.5dBm		P1dB

				13.0		19.13		18.97		19.13		20.97		20.97		21.13		21.30		20.63																																				39		5.37		6.37		7.37		8.37		9.2		10.2		11.2		12.2		13.2		14.2		14.53												10		7.13		8.13		9.13		10.13		11.13		12.13		13.13		13.8		14.63		15.47		16.3		16.97		17.47		17.8		17

																																																								40		3.83		4.83		5.83		6.83		7.83		8.83		9.83		10.83		11.67		12.67		13.67		14.67		15.5								12		7.13		8.13		9.13		10.13		11.13		12.13		12.97		13.8		14.63		15.47		16.13		16.8		17.47		17.8		17.5

																																																																																										15		7.3		8.3		9.3		10.13		11.13		12.13		13.13		13.97		14.8		15.63		16.47		17.13		17.8		18.13		18

																																																																																										18		9.63		10.63		11.47		12.47		13.47		14.47		15.3		16.13		17.13		17.97		18.63		19.3		19.97		20.13		20

				#2																																																																																						20		8.97		9.97		10.97		11.97		12.8		13.8		14.8		15.63		16.63		17.47		18.3		18.97		19.63		19.97		20

				Loss		5.8		5.8		5.8		6.8		6.8		6.8		7.8		7.8		7.8		7.8		8.3		8.3		8.3		8.3																																																										22		8.3		9.3		10.13		11.13		12.13		13.13		14.13		15.13		15.97		16.97		17.97		18.63		19.3		19.63		20.5

																																																										p=-2		p=-1		p=0		p=1		p=2		p=3		p=4		p=5		p=6		p=7		p=8		p=9		p=10		p=10.5						24		9.33		10.33		11.33		12.33		13.33		14.33		15.33		16.16		17		17.83		18.5		19.16		19.66		20		20.97

				F		10.0		12.0		15.0		18.0		20.0		22.0		24.0		26.0		28.0		30.0		31.0		32.0		33.0		34.0																								10.0		7.47		8.47		9.47		10.47		11.3		12.13		12.97		13.8		14.63		15.3		15.97		16.63		17.13		17.47						26		9.33		10.33		11.33		12.33		13.33		14.33		15.33		16.33		17.33		18.17		18.83		19.67		20.33		20.67		21.33

				-2.0		1.67		0.83		2.17		3.00		2.33		1.83		0.50		0.17		1.50		3.00		2.83		1.33		1.83		1.33																								12.0		6.63		7.63		8.63		9.63		10.47		11.3		12.13		13.13		13.8		14.63		15.3		15.8		16.47		16.97						28		9.67		10.67		11.67		12.67		13.67		14.67		15.67		16.67		17.67		18.5		19.33		20		20.67		21		21.3

				-1.0		2.67		1.83		3.17		4.00		3.33		2.83		1.50		1.17		2.33		4.00		3.67		2.33		2.83		2.33																								15.0		7.97		8.97		9.97		10.97		11.8		12.8		13.63		14.47		15.13		15.8		16.3		17.13		17.63		17.97						30.5		11.24		12.24		13.24		14.24		15.24		16.07		17.07		18.07		19.07		19.9		20.74		21.74		22.4		22.74		22.97		22.97

				0.0		3.67		2.83		4.17		4.83		4.33		3.83		2.50		1.83		3.50		5.00		4.50		3.33		3.83		3.33																								18.0		9.8		10.8		11.63		12.63		13.63		14.47		15.47		16.3		17.13		17.8		18.47		19.13		19.63		19.8						31		10.8		11.8		12.8		13.8		14.8		15.8		16.8		17.8		18.8		19.8		20.63		21.47		22.47		22.97		24		24

				1.0		4.67		3.83		5.17		5.83		5.33		4.83		3.50		2.83		4.50		6.00		5.50		4.33		4.83		4.33																								20.0		9.13		10.13		11.13		12.13		12.97		13.97		14.8		15.8		16.47		17.3		17.8		18.8		19.3		19.63						32		9.97		10.97		11.97		12.97		13.97		14.97		15.97		16.97		17.97		18.8		19.8		20.63		21.63		22.13		23.3		23.3

				2.0		5.50		4.67		6.00		6.83		6.17		5.83		4.50		3.83		5.50		6.83		6.67		5.33		5.83		5.33																								22.0		8.63		9.63		10.63		11.63		12.63		13.63		14.63		15.47		16.3		17.3		18.13		18.8		19.47		19.8						33		10.63		11.63		12.63		13.63		14.63		15.63		16.63		17.63		18.47		19.47		20.47		21.3		22.3		22.8		23.8		23.8

				3.0		6.33		5.50		7.00		7.67		7.17		6.83		5.33		4.83		6.50		7.83		7.67		6.33		6.83		6.33																								24.0		8.3		9.3		10.3		11.3		12.3		13.13		14.13		15.13		15.97		16.97		17.63		18.63		19.3		19.63						34		10.13		10.97		11.97		12.97		13.97		14.97		15.97		16.97		17.97		18.97		19.8		20.8		21.8		22.3		22.97		22.97

				4.0		7.17		6.33		7.83		8.67		8.00		7.83		6.33		5.83		7.50		8.83		8.67		7.33		7.83		7.33																								26.0		7.97		8.97		9.63		10.63		11.63		12.63		13.63		14.63		15.47		16.47		17.3		18.13		18.97		19.3						35		8.97		9.97		10.97		11.97		12.97		13.8		14.8		15.8		16.8		17.8		18.8		19.63		20.63		21.13		22		22

				5.0		8.00		7.33		8.67		9.50		9.00		8.67		7.33		6.83		8.50		9.83		9.67		8.33		8.83		8.33																								28.0		9.3		10.13		11.3		12.3		13.3		14.3		15.3		16.3		17.3		18.13		19.13		19.97		20.8		21.13						36		7.67		8.67		9.67		10.67		11.67		12.67		13.67		14.67		15.67		16.67		17.67		18.5		19.17

				6.0		8.83		8.00		9.33		10.33		9.67		9.50		8.17		7.67		9.50		10.83		10.67		9.33		9.67		9.33																								30.0		10.8		11.8		12.8		13.8		14.63		15.63		16.63		17.63		18.63		19.47		20.47		21.3		22.13		22.63						37		7.37		9.03		9.37		10.37		11.37		12.37		13.35		14.2		15.2		16.2		17.2		18.2		19.03

				7.0		9.50		8.83		10.00		11.00		10.50		10.50		9.17		8.67		10.33		11.67		11.50		10.17		10.67		10.33																								31.0		11.13		11.97		12.8		13.8		14.97		15.97		16.97		17.97		18.97		19.8		20.63		21.8		22.63		22.97						38		6.2		7.2		8.2		9.2		10.2		11.2		12.2		13.2		14.03		14.2

				8.0		10.17		9.50		10.50		11.67		11.00		11.33		9.83		9.50		11.33		12.67		12.33		11.17		11.67		11.17																								32.0		9.63		10.63		11.63		12.63		13.63		14.63		15.63		16.63		17.63		18.47		19.47		20.47		21.3		21.8						39		5.37		6.37		7.37		8.37		9.2		10.2		11.2		12.2		13.2		14.2		14.53

				9.0		10.83		10.00		11.33		12.33		12.00		12.00		10.83		10.33		12.17		13.50		13.50		12.17		12.50		12.17																								33.0		10.13		11.13		12.13		13.13		14.13		15.13		16.13		17.13		17.97		18.97		19.97		20.8		21.8		22.3						40		3.83		4.83		5.83		6.83		7.83		8.83		9.83		10.83		11.67		12.67		13.67		14.67		15.5

				10.0		11.33		10.67		11.83		12.83		12.50		12.67		11.50		11.17		13.00		14.33		14.33		13.00		13.50		13.17																								34.0		9.63		10.63		11.63		12.63		13.63		14.63		15.63		16.63		17.63		18.63		19.47		20.47		21.47		21.97

				10.5		11.67		11.17		12.17		13.00		12.83		13.00		11.83		11.50		13.33		14.83		14.67		13.50		14.00		13.67

				11.0		11.83		11.50		12.33		13.17		13.00		13.17		12.00		11.83		13.67		15.17		14.83		13.67				14.00

				11.5		12.00		11.83		12.50		13.33		13.17		13.50		12.33		12.17				15.50																																10		0.34		0.34		0.34		0.34		0.17		0		-0.16		0		0		-0.17		-0.33		-0.34		-0.34		-0.33

				12.0		12.33		12.17		12.67		13.50		13.33		13.67		12.67		12.50																																				12		-0.5		-0.5		-0.5		-0.5		-0.66		-0.83		-0.84		-0.67		-0.83		-0.84		-0.83		-1		-1		-0.83

				12.5		12.50		12.33		12.83		13.50		13.67		14.00		12.83		12.83																																				15		0.67		0.67		0.67		0.84		0.67		0.67		0.5		0.5		0.33		0.17		-0.17		0		-0.17		-0.16

				13.0		12.67		12.50		13.00		13.67		13.67		14.17		13.00		13.17																																				18		0.17		0.17		0.16		0.16		0.16		0		0.17		0.17		0		-0.17		-0.16		-0.17		-0.34		-0.33

																																																								20		0.16		0.16		0.16		0.16		0.17		0.17		0		0.17		-0.16		-0.17		-0.5		-0.17		-0.33		-0.34

						f=10		f=12		f=15		f=18		f=20		f=22		f=24		f=26		f=28		f=30		f=31		f=32		f=33		f=34																								22		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				-2.0		7.47		6.63		7.97		9.80		9.13		8.63		8.30		7.97		9.30		10.80		11.13		9.63		10.13		9.63																								24		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				-1.0		8.47		7.63		8.97		10.80		10.13		9.63		9.30		8.97		10.13		11.80		11.97		10.63		11.13		10.63																								26		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				0.0		9.47		8.63		9.97		11.63		11.13		10.63		10.30		9.63		11.30		12.80		12.80		11.63		12.13		11.63																								28		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				1.0		10.47		9.63		10.97		12.63		12.13		11.63		11.30		10.63		12.30		13.80		13.80		12.63		13.13		12.63																								30		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				2.0		11.30		10.47		11.80		13.63		12.97		12.63		12.30		11.63		13.30		14.63		14.97		13.63		14.13		13.63																								31		0.33		0.17		0		0		0.17		0.17		0.17		0.17		0.17		0		0		0.33		0.16		0

				3.0		12.13		11.30		12.80		14.47		13.97		13.63		13.13		12.63		14.30		15.63		15.97		14.63		15.13		14.63																								32		-0.34		-0.34		-0.34		-0.34		-0.34		-0.34		-0.34		-0.34		-0.34		-0.33		-0.33		-0.16		-0.33		-0.33

				4.0		12.97		12.13		13.63		15.47		14.80		14.63		14.13		13.63		15.30		16.63		16.97		15.63		16.13		15.63																								33		-0.5		-0.5		-0.5		-0.5		-0.5		-0.5		-0.5		-0.5		-0.5		-0.5		-0.5		-0.5		-0.5		-0.5

				5.0		13.80		13.13		14.47		16.30		15.80		15.47		15.13		14.63		16.30		17.63		17.97		16.63		17.13		16.63																								34		-0.5		-0.34		-0.34		-0.34		-0.34		-0.34		-0.34		-0.34		-0.34		-0.34		-0.33		-0.33		-0.33		-0.33

				6.0		14.63		13.80		15.13		17.13		16.47		16.30		15.97		15.47		17.30		18.63		18.97		17.63		17.97		17.63

				7.0		15.30		14.63		15.80		17.80		17.30		17.30		16.97		16.47		18.13		19.47		19.80		18.47		18.97		18.63

				8.0		15.97		15.30		16.30		18.47		17.80		18.13		17.63		17.30		19.13		20.47		20.63		19.47		19.97		19.47

				9.0		16.63		15.80		17.13		19.13		18.80		18.80		18.63		18.13		19.97		21.30		21.80		20.47		20.80		20.47

				10.0		17.13		16.47		17.63		19.63		19.30		19.47		19.30		18.97		20.80		22.13		22.63		21.30		21.80		21.47

				10.5		17.47		16.97		17.97		19.80		19.63		19.80		19.63		19.30		21.13		22.63		22.97		21.80		22.30		21.97

				11.0		17.63		17.30		18.13		19.97		19.80		19.97		19.80		19.63		21.47		22.97		23.13						22.30

				11.5		17.80		17.63		18.30		20.13		19.97		20.30		20.13		19.97				23.30

				12.0		18.13		17.97		18.47		20.30		20.13		20.47		20.47		20.30

				12.5		18.30		18.13		18.63		20.30		20.47		20.80		20.63		20.63

				13.0		18.47		18.30		18.80		20.47		20.47		20.97		20.80		20.97

						p=-2		p=-1		p=0		p=1		p=2		p=3		p=4		p=5		p=6		p=7		p=8		p=9		p=10		p=10.5

				10.0		7.47		8.47		9.47		10.47		11.3		12.13		12.97		13.8		14.63		15.3		15.97		16.63		17.13		17.47

				12.0		6.63		7.63		8.63		9.63		10.47		11.3		12.13		13.13		13.8		14.63		15.3		15.8		16.47		16.97

				15.0		7.97		8.97		9.97		10.97		11.8		12.8		13.63		14.47		15.13		15.8		16.3		17.13		17.63		17.97

				18.0		9.8		10.8		11.63		12.63		13.63		14.47		15.47		16.3		17.13		17.8		18.47		19.13		19.63		19.8

				20.0		9.13		10.13		11.13		12.13		12.97		13.97		14.8		15.8		16.47		17.3		17.8		18.8		19.3		19.63

				22.0		8.63		9.63		10.63		11.63		12.63		13.63		14.63		15.47		16.3		17.3		18.13		18.8		19.47		19.8

				24.0		8.3		9.3		10.3		11.3		12.3		13.13		14.13		15.13		15.97		16.97		17.63		18.63		19.3		19.63

				26.0		7.97		8.97		9.63		10.63		11.63		12.63		13.63		14.63		15.47		16.47		17.3		18.13		18.97		19.3

				28.0		9.3		10.13		11.3		12.3		13.3		14.3		15.3		16.3		17.3		18.13		19.13		19.97		20.8		21.13

				30.0		10.8		11.8		12.8		13.8		14.63		15.63		16.63		17.63		18.63		19.47		20.47		21.3		22.13		22.63

				31.0		11.13		11.97		12.8		13.8		14.97		15.97		16.97		17.97		18.97		19.8		20.63		21.8		22.63		22.97

				32.0		9.63		10.63		11.63		12.63		13.63		14.63		15.63		16.63		17.63		18.47		19.47		20.47		21.3		21.8

				33.0		10.13		11.13		12.13		13.13		14.13		15.13		16.13		17.13		17.97		18.97		19.97		20.8		21.8		22.3

				34.0		9.63		10.63		11.63		12.63		13.63		14.63		15.63		16.63		17.63		18.63		19.47		20.47		21.47		21.97
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				Simulation results

				f		Simulations		Measurements

				10		13.8

				12		15.54

				14		16.57

				16		16.72

				18		16.95		17.33

				20		17.07		19

				22		17.47		20

				24		18.93		20

				26		20.87		21.3

				28		21.5		21.4

				30		21.05		23.5

				32		18.43

				34		16.4

				36		14.81

				38		13.79

				Measurement results

				18		17.33

				20		19

				24		20

				26		21.3

				28		21.4

				30.5		23.5

				32

				32

				34

				36

				38

				40

				Simulation

				f		Pin=4dBm		Pin=6dBm		Pin=7dBm

				10		14.248		15.34		15.79

				12		16.07		17.085		17.503

				14		16.264		17.597		18.061

				16		15.636		17.132		17.739

				18		15.064		16.658		17.363

				20		14.835		16.471		17.205

				22		15.274		16.884		17.593

				24		16.52		18.027		18.638

				26		18.102		19.499		20.048

				28		17.962		19.751		20.431

				30		15.328		17.191		18.119

				32		12.444		14.326		15.244

				34		9.87		11.786		12.726

				36		7.525		9.461		10.414

				38		5.132		7.076		8.035

				40
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										Id=114mA		Id=126mA		Id=144mA		Id=154mA		Vg=-0.1V		Vg=0.0V		Vg=0.15V		Vg=0.2

								Pin(mW)		Vg=-0.1V		Vg=0.0V		Vg=0.15V		Vg=0.2		1.14E+02		1.26E-01		1.44E-01		1.54E-01

								0.00		0.01		8.26		8.26		8.57		1.04E-03

								0.71		7.36		9.08		9.08		9.44

								0.79		8.41		10.19		10.19		10.59

								0.89		9.44		11.43		11.67		11.89

								1.00		11.02		12.82		13.09		13.34

								1.12		12.11		14.39		14.69		14.96

								1.26		13.58		16.14		16.48		16.48

								1.41		14.96		18.11		18.49		18.84																												DC Parameters		Mean

								1.58		17.10		20.32		20.75		21.13																												Gm [mS/mm]		475

								1.78		19.19		22.80		23.28		23.28																												Idss [mA/mm]		200

								2.00		21.53		24.66		26.12		26.61																												Vp [V]		-0.6

								2.24		23.28		27.67		29.31		29.31																												AC Parameters		100um/200um

								2.51		26.61		31.05		32.21		32.89																												fT [GHz]		75/82

								2.82		29.31		34.83		36.90		36.14																												Gain [dB] @12GHz		13.29/12.31

								3.16		32.21		39.08		41.40		40.55																												MSG/MAG [dB] @12GHz		14.4/15.3

								3.55		36.14		41.40		44.67		45.50

								3.98		39.81		46.45		50.12		49.20

								4.47		43.85		52.12		55.21		55.21

								5.01		46.45		57.28		61.94		60.67

								5.62		53.09		63.10		68.08		68.08																												Items		Measurements

								6.31		57.28		68.08		73.62		74.99																												Vdd  [V]		5

								7.08		64.27		76.38		82.60		82.60																												Vgs  [V]		0.15

								7.94		70.79		84.14		92.68		90.78																												Operation Frequency [GHz]		17.4 ~ 36.1

								8.91		74.99		87.50		98.17		98.17																												BW (3dB)  [GHz]		18.7

								10.00		80.91		98.17		107.89		107.89																												S21 (max)  [dB]		14.0 (@30.6GHz)

								11.22		89.13		105.93		116.68		116.68																												S21 (average)  [dB]		11.5

								12.59		96.16		112.20		123.59		128.23																												P1dB [dBm]		> 20

								14.13		103.99		121.06		133.35		135.83																												S11    [dB]		< -10

																																												S22    [dB]		< -10
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Vg=0.0V, Vd=5V


Vg=0.15V, Vd=5V


Vg=0.2V, Vd=5V


Pin(dBm)


Pout(dBm)


LMDS-CPE SSPA
@ 26.5GHz


8.17


9.17


9.17


9.33


8.67


9.58


9.58


9.75


9.25


10.08


10.08


10.25


9.75


10.58


10.67


10.75


10.42


11.08


11.17


11.25


10.83


11.58


11.67


11.75


11.33


12.08


12.17


12.17


11.75


12.58


12.67


12.75


12.33


13.08


13.17


13.25


12.83


13.58


13.67


13.67


13.33


13.92


14.17


14.25


13.67


14.42


14.67


14.67


14.25


14.92


15.08


15.17


14.67


15.42


15.67


15.58


15.08


15.92


16.17


16.08


15.58


16.17


16.5


16.58


16


16.67


17


16.92


16.42


17.17


17.42


17.42


16.67


17.58


17.92


17.83


17.25


18


18.33


18.33


17.58


18.33


18.67


18.75


18.08


18.83


19.17


19.17


18.5


19.25


19.67


19.58


18.75


19.42


19.92


19.92


19.08


19.92


20.33


20.33


19.5


20.25


20.67


20.67


19.83


20.5


20.92


21.08


20.17


20.83


21.25


21.33





summary 2


			-2			-2			-2


			-1.5			-1.5			-1.5


			-1			-1			-1


			-0.5			-0.5			-0.5


			0			0			0


			0.5			0.5			0.5


			1			1			1


			1.5			1.5			1.5


			2			2			2


			2.5			2.5			2.5


			3			3			3


			3.5			3.5			3.5


			4			4			4


			4.5			4.5			4.5


			5			5			5


			5.5			5.5			5.5


			6			6			6


			6.5			6.5			6.5


			7			7			7


			7.5			7.5			7.5


			8			8			8


			8.5			8.5			8.5


			9			9			9


			9.5			9.5			9.5


			10			10			10


			10.5			10.5			10.5


			11			11			11


			11.5			11.5			11.5





Summary of Power Measurements for LMDS-CPE SSPA


f=24.25GHz


f=25GHz


f=26.5GHz


Pin(dBm)


Pout(dBm)


LMDS-CPE SSPA
@Vg=0.15V, Vd=3V, Id=121mA


-2


-2


-2


-1.5


-1.5


-1.5


-1


-1


-1


-0.5


-0.5


-0.5


0


0


0


0.5


0.5


0.5


1


1


1


1.5


1.5


1.5


2


2


2


2.5


2.5


2.5


3


3


3


3.5


3.5


3.5


4


4


4


4.5


4.5


4.5


5


5


5


5.5


5.5


5.5


6


6


6


6.5


6.5


6.5


7


7


7


7.5


7.5


7.5


8


8


8


8.5


8.5


8.5


9


9


9


9.5


9.5


9.5


10


10


10


10.5


10.5


10.5


11


11


11


11.5


11.5


11.5


12


12


12


9.08


9


10.08


9.58


9.5


10.67


10.25


10.08


11.17


10.75


10.58


11.67


11.08


11.17


12.17


11.58


11.67


12.58


12.08


12.25


13.08


12.58


12.58


13.58


13.08


13.08


14.08


13.58


13.58


14.5


14.08


14.08


15


14.58


14.58


15.5


15


15.08


15.92


15.42


15.5


16.33


15.83


16


16.75


16.25


16.33


17.17


16.58


16.67


17.5


16.92


17


17.92


17.33


17.42


18.25


17.67


17.75


18.5


17.83


18


18.92


18.08


18.17


19.08


18.42


18.5


19.33


18.58


18.75


19.58


18.83


18.92


19.75


19.08


19.08


19.92


19.17


19.25


20.08


19.25


19.42


20.33


19.33


19.58


20.33


f=24.25GHz


f=25GHz


f=26.5GHz


Pin(dBm)


Pout(dBm)


LMDS-CPE SSPA
@Vg=0.15V, Vd=5V, Id=144mA


8.33


8.5


9.17


9


9


9.58


9.5


9.5


10.08


9.8


10


10.67


10.33


10.5


11.17


10.83


11


11.67


11.33


11.5


12.17


11.83


12


12.67


12.33


12.5


13.17


12.83


13


13.67


13.33


13.5


14.17


13.83


14


14.67


14.17


14.5


15.08


14.67


15


15.67


15.17


15.5


16.17


15.67


16


16.5


16.17


16.33


17


16.5


16.75


17.42


17


17.25


17.92


17.33


17.67


18.33


17.83


18.08


18.67


18.33


18.42


19.17


18.67


18.83


19.67


19


19.33


19.92


19.33


19.58


20.33


19.67


19.83


20.67


20


20.17


20.92


20.33


20.42


21.25





data (5_7)_ETRI


			





Summary of Power Measurements for LMDS-CPE SSPA(#39)





data (5_7)_ETRI


			-2			-2			-2			-2			-2


			-1.5			-1.5			-1.5			-1.5			-1.5


			-1			-1			-1			-1			-1


			-0.5			-0.5			-0.5			-0.5			-0.5


			0			0			0			0			0


			0.5			0.5			0.5			0.5			0.5


			1			1			1			1			1


			1.5			1.5			1.5			1.5			1.5


			2			2			2			2			2


			2.5			2.5			2.5			2.5			2.5


			3			3			3			3			3


			3.5			3.5			3.5			3.5			3.5


			4			4			4			4			4


			4.5			4.5			4.5			4.5			4.5


			5			5			5			5			5


			5.5			5.5			5.5			5.5			5.5


			6			6			6			6			6


			6.5			6.5			6.5			6.5			6.5


			7			7			7			7			7


			7.5			7.5			7.5			7.5			7.5


			8			8			8			8			8


			8.5			8.5			8.5			8.5			8.5


			9			9			9			9			9


			9.5			9.5			9.5			9.5			9.5


			10			10			10			10			10


			10.5			10.5			10.5			10.5			10.5


			11			11			11			11			11


			11.5			11.5			11.5			11.5			11.5


			12			12			12			12			12


			12.5			12.5			12.5			12.5			12.5


			13			13			13			13			13


			13.5			13.5			13.5			13.5			13.5





f=18GHz


f=24GHz


f=26GHz


f=28GHz


f=30.5GHz


Pin [dBm]


Pout [dBm]


SSPA for LMDS_CPE(#39)
@Vd=5V, Vg=0.15V, Id=129mA


8.33


9.33


9.33


9.67


11.24


8.83


9.83


9.83


10.17


11.74


9.33


10.33


10.33


10.67


12.24


9.83


10.83


10.83


11.17


12.74


10.33


11.33


11.33


11.67


13.24


10.83


11.83


11.83


12.17


13.74


11.33


12.33


12.33


12.67


14.24


11.83


12.83


12.83


13.17


14.74


12.33


13.33


13.33


13.67


15.24


12.83


13.83


13.83


14.17


15.57


13.33


14.33


14.33


14.67


16.07


13.83


14.83


14.83


15.17


16.57


14.33


15.33


15.33


15.67


17.07


14.66


15.83


15.83


16.17


17.57


15


16.16


16.33


16.67


18.07


15.5


16.66


16.83


17.17


18.57


15.83


17


17.33


17.67


19.07


16.16


17.33


17.67


18.17


19.4


16.66


17.83


18.17


18.5


19.9


16.83


18.16


18.5


18.83


20.24


17


18.5


18.83


19.33


20.74


17.33


18.83


19.33


19.5


21.24


17.5


19.16


19.67


20


21.74


17.66


19.5


20.17


20.33


22.07


17.83


19.66


20.33


20.67


22.4


18.16


20


20.67


21


22.74


18.33


20.16


21


23.24


18.5


20.5


21.33


23.57


18.66


20.66


21.67


20.83





data (5_7)_ETRI (2)


			-2			-2			-2


			-1.5			-1.5			-1.5


			-1			-1			-1


			-0.5			-0.5			-0.5


			0			0			0


			0.5			0.5			0.5


			1			1			1


			1.5			1.5			1.5


			2			2			2


			2.5			2.5			2.5


			3			3			3


			3.5			3.5			3.5


			4			4			4


			4.5			4.5			4.5


			5			5			5


			5.5			5.5			5.5


			6			6			6


			6.5			6.5			6.5


			7			7			7


			7.5			7.5			7.5


			8			8			8


			8.5			8.5			8.5


			9			9			9


			9.5			9.5			9.5


			10			10			10


			10.5			10.5			10.5


			11			11			11


			11.5			11.5			11.5


			12			12			12


			12.5			12.5			12.5


			13			13			13


			13.5			13.5			13.5





f=26GHz


f=28GHz


f=30.5GHz


Pin [dBm]


Pout [dBm]


SSPA for LMDS_CPE(#39)
@Vd=5V, Vg=0.0V, Id=111mA


8.83


9.33


10.9


9.33


9.83


11.4


9.83


10.33


11.9


10.33


10.83


12.4


10.83


11.33


12.9


11.33


11.83


13.4


11.83


12.33


13.9


12.33


12.83


14.4


12.83


13.33


14.9


13.33


13.83


15.4


13.83


14.33


15.9


14.33


14.83


16.4


14.67


15.17


16.9


15.33


15.59


17.4


15.67


16


17.9


16


16.5


18.24


16.5


17


18.74


17


17.5


19.24


17.33


17.83


19.74


17.67


18.33


20.24


18.17


18.67


20.57


18.5


19


21.07


18.83


19.33


21.4


19.17


19.83


21.9


19.5


20.17


22.24


19.83


20.33


22.74


23.07


23.4





data


			-2			-2			-2			-2


			-1			-1			-1			-1


			0			0			0			0


			1			1			1			1


			2			2			2			2


			3			3			3			3


			4			4			4			4


			5			5			5			5


			5.5			5.5			5.5			5.5


			6			6			6			6


			6.5			6.5			6.5			6.5


			7			7			7			7


			7.5			7.5			7.5			7.5


			8			8			8			8


			8.5			8.5			8.5			8.5


			9			9			9			9


			9.5			9.5			9.5			9.5


			10			10			10			10


			10.5			10.5			10.5			10.5


			11			11			11			11


			11.5			11.5			11.5			11.5


			12			12			12			12


			12.5			12.5			12.5			12.5





Summary of Power Measurements for LMDS-CPE SSPA


f=18GHz


f=20GHz


f=24GHz


f=26GHz


f=28GHz


f=30.5GHz


Pin [dBm]


Pout [dBm]


SSPA for LMDS_CPE
@Vd=5V, Vg=0.15V, Id=144mA


-2


-2


-2


-2


-2


-2


-1


-1


-1


-1


-1


-1


0


0


0


0


0


0


1


1


1


1


1


1


2


2


2


2


2


2


3


3


3


3


3


3


4


4


4


4


4


4


5


5


5


5


5


5


6


6


6


6


6


6


7


7


7


7


7


7


7.5


7.5


7.5


7.5


7.5


7.5


8


8


8


8


8


8


8.5


8.5


8.5


8.5


8.5


8.5


9


9


9


9


9


9


9.5


9.5


9.5


9.5


9.5


9.5


10


10


10


10


10


10


10.5


10.5


10.5


10.5


10.5


10.5


7.83


8.17


7.33


8.5


8.83


9.9


8.83


9.17


8.33


9.5


9.83


10.9


9.83


10.17


9.5


10.5


10.83


11.9


10.83


11.33


10.5


11.83


12


12.9


12


12.33


11.83


13


13


13.9


13


13.5


13


14.17


14.17


15.07


14.16


14.5


14


15


15.33


16.07


15.16


15.5


15


16


16.33


17.4


15.83


16.33


16


17


17.5


18.4


16.66


17


16.83


17.83


18.33


19.4


16.995


17.33


17.16


18.17


18.67


19.9


17.33


17.67


17.66


18.67


19.17


20.4


17.58


18


18


19


19.67


20.9


17.83


18.33


18.33


19.5


20


21.24


18.08


18.5


18.83


20


20.5


21.74


18.33


18.83


19.13


20.33


20.83


21.9


18.5


19


19.5


20.67


21.17


22.24


f=18GHz


f=24GHz


f=28GHz


f=30.5GHz


Pin [dBm]


Pout [dBm]


SSPA for LMDS_CPE
@Vd=5V, Vg=-0.1V, Id=114mA


7.83


7.33


8.83


9.9


8.66


8.33


9.83


10.9


9.66


9.33


10.83


11.9


10.5


10.17


11.83


12.9


11.5


11.17


12.67


13.9


12.16


12


13.67


14.9


13.16


13


14.67


15.9


13.83


13.83


15.5


16.9


14.16


14.17


16


17.4


14.5


14.5


16.5


17.9


14.83


14.83


17


18.4


15.16


15.33


17.33


18.9


15.5


15.67


17.83


19.24


15.83


16


18.17


19.74


16.16


16.33


18.67


20.07


16.5


16.67


18.83


20.57


16.66


17


19.17


20.9


17


17.33


19.67


21.4


17.16


17.5


20


21.9


17.5


18


22.07


17.66


18.33


22.4


18


18.67


18.16


19





Sheet3


			-2			-2			-2			-2


			-1			-1			-1			-1


			0			0			0			0


			1			1			1			1


			2			2			2			2


			3			3			3			3


			4			4			4			4


			5			5			5			5


			5.5			5.5			5.5			5.5


			6			6			6			6


			6.5			6.5			6.5			6.5


			7			7			7			7


			7.5			7.5			7.5			7.5


			8			8			8			8


			8.5			8.5			8.5			8.5


			9			9			9			9


			9.5			9.5			9.5			9.5


			10			10			10			10


			10.5			10.5			10.5			10.5


			11			11			11			11


			11.5			11.5			11.5			11.5


			12			12			12			12


			12.5			12.5			12.5			12.5


			13			13			13			13


			13.5			13.5			13.5			13.5





f=18GHz


f=24GHz


f=28GHz


f=30.5GHz


Pin [dBm]


Pout [dBm]


SSPA for LMDS_CPE
@Vd=5V, Vg=-0.1V, Id=114mA


7.83


7.17


9.17


9.9


9


8.17


10.33


11.07


10


9.33


11.33


12.24


11


10.33


12.5


13.24


12


11.33


13.5


14.4


12.83


12.17


14.5


15.4


13.66


13.17


15.33


16.4


14.5


14.17


16.17


17.24


15


14.5


16.67


17.74


15.33


15


17.17


18.24


15.66


15.5


17.5


18.74


16


15.83


18


19.24


16.33


16.17


18.5


19.74


16.5


16.5


18.83


20.07


16.83


16.87


19.33


20.57


17


17.17


19.83


20.9


17.33


17.5


20


21.4


17.5


17.83


20.5


21.74


17.66


18.17


20.83


22.07


17.83


18.33


22.57


18.16


18.67


22.9


18.16


18.83


18.5


19





			-2			-2			-2			-2


			-1.5			-1.5			-1.5			-1.5


			-1			-1			-1			-1


			-0.5			-0.5			-0.5			-0.5


			0			0			0			0


			0.5			0.5			0.5			0.5


			1			1			1			1


			1.5			1.5			1.5			1.5


			2			2			2			2


			2.5			2.5			2.5			2.5


			3			3			3			3


			3.5			3.5			3.5			3.5


			4			4			4			4


			4.5			4.5			4.5			4.5


			5			5			5			5


			5.5			5.5			5.5			5.5


			6			6			6			6


			6.5			6.5			6.5			6.5


			7			7			7			7


			7.5			7.5			7.5			7.5


			8			8			8			8


			8.5			8.5			8.5			8.5


			9			9			9			9


			9.5			9.5			9.5			9.5


			10			10			10			10


			10.5			10.5			10.5			10.5


			11			11			11			11


			11.5			11.5			11.5			11.5


			12			12			12			12


			12.5			12.5			12.5			12.5


			13			13			13			13


			13.5			13.5			13.5			13.5





f=24GHz


f=26GHz


f=28GHz


f=30.5GHz


Pin [dBm]


Pout [dBm]


9.33


9.33


9.67


11.24


9.83


9.83


10.17


11.74


10.33


10.33


10.67


12.24


10.83


10.83


11.17


12.74


11.33


11.33


11.67


13.24


11.83


11.83


12.17


13.74


12.33


12.33


12.67


14.24


12.83


12.83


13.17


14.74


13.33


13.33


13.67


15.24


13.83


13.83


14.17


15.57


14.33


14.33


14.67


16.07


14.83


14.83


15.17


16.57


15.33


15.33


15.67


17.07


15.83


15.83


16.17


17.57


16.16


16.33


16.67


18.07


16.66


16.83


17.17


18.57


17


17.33


17.67


19.07


17.33


17.67


18.17


19.4


17.83


18.17


18.5


19.9


18.16


18.5


18.83


20.24


18.5


18.83


19.33


20.74


18.83


19.33


19.5


21.24


19.16


19.67


20


21.74


19.5


20.17


20.33


22.07


19.66


20.33


20.67


22.4


20


20.67


21


22.74


20.16


21


23.24


20.5


21.33


23.57


20.66


21.67


20.83





			


						#39


						Vg=0.15V, Vd=5V, Id=129mA (Raw Data)																		Vg=0.15V, Vd=5V, Id=129mA (Raw Data)


																								Loss			3.83			4.83			5			5			5.57									Data															추세선 식															추세선 식 - 측정치


						Pin(dBm)			f=18GHz			f=24GHz			f=26GHz			f=28GHz			f=30.5GHz			Pin(dBm)			f=18GHz			f=24GHz			f=26GHz			f=28GHz			f=30.5GHz						Pin(dBm)			f=18GHz			f=24GHz			f=26GHz			f=28GHz			f=30.5GHz			f=18GHz			f=24GHz			f=26GHz			f=28GHz			f=30.5GHz			f=18GHz			f=24GHz			f=26GHz			f=28GHz			f=30.5GHz


						-2.0			4.50			4.50			4.33			4.67			5.67			-2.0			8.33			9.33			9.33			9.67			11.24						-2			8.33			9.33			9.33			9.67			11.24			8.43			9.45			9.43			9.73			11.28			0.101			0.117			0.103			0.061			0.040


						-1.5			5.00			5.00			4.83			5.17			6.17			-1.5			8.83			9.83			9.83			10.17			11.74						-1.5			8.83			9.83			9.83			10.17			11.74			8.91			9.92			9.92			10.22			11.77			0.078			0.095			0.086			0.050			0.025


						-1.0			5.50			5.50			5.33			5.67			6.67			-1.0			9.33			10.33			10.33			10.67			12.24						-1			9.33			10.33			10.33			10.67			12.24			9.39			10.40			10.40			10.71			12.25			0.056			0.072			0.069			0.040			0.010


						-0.5			6.00			6.00			5.83			6.17			7.17			-0.5			9.83			10.83			10.83			11.17			12.74						-0.5			9.83			10.83			10.83			11.17			12.74			9.86			10.88			10.88			11.20			12.74			0.033			0.050			0.052			0.030			-0.005


						0.0			6.50			6.50			6.33			6.67			7.67			0.0			10.33			11.33			11.33			11.67			13.24						0			10.33			11.33			11.33			11.67			13.24			10.34			11.36			11.37			11.69			13.22			0.011			0.028			0.035			0.020			-0.020


						0.5			7.00			7.00			6.83			7.17			8.17			0.5			10.83			11.83			11.83			12.17			13.74						0.5			10.83			11.83			11.83			12.17			13.74			10.82			11.84			11.85			12.18			13.71			-0.011			0.006			0.018			0.010			-0.035


						1.0			7.50			7.50			7.33			7.67			8.67			1.0			11.33			12.33			12.33			12.67			14.24						1			11.33			12.33			12.33			12.67			14.24			11.30			12.31			12.33			12.67			14.19			-0.034			-0.016			0.001			-0.000			-0.050


						1.5			8.00			8.00			7.83			8.17			9.17			1.5			11.83			12.83			12.83			13.17			14.74						1.5			11.83			12.83			12.83			13.17			14.74			11.77			12.79			12.81			13.16			14.68			-0.056			-0.039			-0.016			-0.010			-0.065


						2.0			8.50			8.50			8.33			8.67			9.67			2.0			12.33			13.33			13.33			13.67			15.24						2			12.33			13.33			13.33			13.67			15.24			12.25			13.27			13.30			13.65			15.16			-0.079			-0.061			-0.033			-0.021			-0.080


						2.5			9.00			9.00			8.83			9.17			10.00			2.5			12.83			13.83			13.83			14.17			15.57						2.5			12.83			13.83			13.83			14.17			15.57			12.73			13.75			13.78			14.14			15.65			-0.101			-0.083			-0.050			-0.031			0.075


						3.0			9.50			9.50			9.33			9.67			10.50			3.0			13.33			14.33			14.33			14.67			16.07						3			13.33			14.33			14.33			14.67			16.07			13.21			14.22			14.26			14.63			16.13			-0.123			-0.105			-0.067			-0.041			0.060


						3.5			10.00			10.00			9.83			10.17			11.00			3.5			13.83			14.83			14.83			15.17			16.57						3.5			13.83			14.83			14.83			15.17			16.57			13.68			14.70			14.75			15.12			16.62			-0.146			-0.128			-0.084			-0.051			0.045


						4.0			10.50			10.50			10.33			10.67			11.50			4.0			14.33			15.33			15.33			15.67			17.07						4			14.33			15.33			15.33			15.67			17.07			14.16			15.18			15.23			15.61			17.10			-0.168			-0.150			-0.101			-0.061			0.030


						4.5			10.83			11.00			10.83			11.17			12.00			4.5			14.66			15.83			15.83			16.17			17.57						4.5			14.66			15.83			15.83			16.17			17.57			14.64			15.66			15.71			16.10			17.59			-0.021			-0.172			-0.118			-0.071			0.015


						5.0			11.17			11.33			11.33			11.67			12.50			5.0			15.00			16.16			16.33			16.67			18.07						5			15			16.16			16.33			16.67			18.07			15.12			16.14			16.20			16.59			18.07			0.117			-0.024			-0.135			-0.082			0.000


						5.5			11.67			11.83			11.83			12.17			13.00			5.5			15.50			16.66			16.83			17.17			18.57						5.5			15.5			16.66			16.83			17.17			18.57			15.59			16.61			16.68			17.08			18.56			0.095			-0.047			-0.152			-0.092			-0.015


						6.0			12.00			12.17			12.33			12.67			13.50			6.0			15.83			17.00			17.33			17.67			19.07						6			15.83			17			17.33			17.67			19.07			16.07			17.09			17.16			17.57			19.04			0.242			0.091			-0.169			-0.102			-0.030


						6.5			12.33			12.50			12.67			13.17			13.83			6.5			16.16			17.33			17.67			18.17			19.40						6.5						17.33			17.67			18.17						16.55			17.57			17.64			18.06			19.53			0.390			0.239			-0.026			-0.112			0.125


						7.0			12.83			13.00			13.17			13.50			14.33			7.0			16.66			17.83			18.17			18.50			19.90						7						17.83			18.17			18.5						17.03			18.05			18.13			18.55			20.01			0.367			0.217			-0.043			0.048			0.110


						7.5			13.00			13.33			13.50			13.83			14.67			7.5			16.83			18.16			18.50			18.83			20.24						7.5									18.50			18.83						17.51			18.52			18.61			19.04			20.50			0.675			0.364			0.110			0.208			0.255


						8.0			13.17			13.67			13.83			14.33			15.17			8.0			17.00			18.50			18.83			19.33			20.74						8									18.83			19.33						17.98			19.00			19.09			19.53			20.98			0.983			0.502			0.263			0.198			0.240


						8.5			13.50			14.00			14.33			14.50			15.67			8.5			17.33			18.83			19.33			19.50			21.24						8.5									19.33									18.46			19.48			19.58			20.02			21.47			1.130			0.650			0.246			0.517			0.225


						9.0			13.67			14.33			14.67			15.00			16.17			9.0			17.50			19.16			19.67			20.00			21.74						9																		18.94			19.96			20.06			20.51			21.95			1.438			0.798			0.389			0.507			0.210


						9.5			13.83			14.67			15.17			15.33			16.50			9.5			17.66			19.50			20.17			20.33			22.07						9.5																		19.42			20.44			20.54			21.00			22.44			1.755			0.935			0.372			0.667			0.365


						10.0			14.00			14.83			15.33			15.67			16.83			10.0			17.83			19.66			20.33			20.67			22.40						10																		19.89			20.91			21.03			21.49			22.92			2.063			1.253			0.695			0.817			0.520


						10.5			14.33			15.17			15.67			16.00			17.17			10.5			18.16			20.00			20.67			21.00			22.74						10.5																		20.37			21.39			21.51			21.98			23.41			2.211			1.391			0.838			0.977			0.665


						11.0			14.50			15.33			16.00						17.67			11.0			18.33			20.16			21.00						23.24						11																		20.85			21.87			21.99			22.47			23.89			2.518			1.709			0.991						0.650


						11.5			14.67			15.67			16.33						18.00			11.5			18.50			20.50			21.33						23.57						11.5																		21.33			22.35			22.47			22.96			24.38			2.826			1.846			1.144						0.805


						12.0			14.83			15.83			16.67									12.0			18.66			20.66			21.67												12																		21.80			22.82			22.96			23.45			24.86			3.143			2.164			1.287


						12.5						16.00												12.5						20.83															12.5																		22.28			23.30			23.44			23.94			25.35						2.472


						13.0																		13.0																					13																		22.76			23.78			23.92			24.43			25.83


						13.5																		13.5																					13.5																		23.24			24.26			24.41			24.92			26.32


						Vg=0.0V, Vd=5V, Id=111mA (Raw Data)																		Vg=0.0V, Vd=5V, Id=111mA (Raw Data)


																								Loss			5			5			5.57


						Pin(dBm)			f=18GHz			f=24GHz			f=26GHz			f=28GHz			f=30.5GHz			Pin(dBm)			f=26GHz			f=28GHz			f=30.5GHz


						-2.0									3.83			4.33			5.33			-2.0			8.83			9.33			10.90


						-1.5									4.33			4.83			5.83			-1.5			9.33			9.83			11.40


						-1.0									4.83			5.33			6.33			-1.0			9.83			10.33			11.90


						-0.5									5.33			5.83			6.83			-0.5			10.33			10.83			12.40


						0.0									5.83			6.33			7.33			0.0			10.83			11.33			12.90


						0.5									6.33			6.83			7.83			0.5			11.33			11.83			13.40


						1.0									6.83			7.33			8.33			1.0			11.83			12.33			13.90


						1.5									7.33			7.83			8.83			1.5			12.33			12.83			14.40


						2.0									7.83			8.33			9.33			2.0			12.83			13.33			14.90


						2.5									8.33			8.83			9.83			2.5			13.33			13.83			15.40


						3.0									8.83			9.33			10.33			3.0			13.83			14.33			15.90


						3.5									9.33			9.83			10.83			3.5			14.33			14.83			16.40


						4.0									9.67			10.17			11.33			4.0			14.67			15.17			16.90


						4.5									10.33			10.59			11.83			4.5			15.33			15.59			17.40


						5.0									10.67			11.00			12.33			5.0			15.67			16.00			17.90


						5.5									11.00			11.50			12.67			5.5			16.00			16.50			18.24


						6.0									11.50			12.00			13.17			6.0			16.50			17.00			18.74


						6.5									12.00			12.50			13.67			6.5			17.00			17.50			19.24


						7.0									12.33			12.83			14.17			7.0			17.33			17.83			19.74


						7.5									12.67			13.33			14.67			7.5			17.67			18.33			20.24


						8.0									13.17			13.67			15.00			8.0			18.17			18.67			20.57


						8.5									13.50			14.00			15.50			8.5			18.50			19.00			21.07


						9.0									13.83			14.33			15.83			9.0			18.83			19.33			21.40


						9.5									14.17			14.83			16.33			9.5			19.17			19.83			21.90


						10.0									14.50			15.17			16.67			10.0			19.50			20.17			22.24


						10.5									14.83			15.33			17.17			10.5			19.83			20.33			22.74


						11.0									15.17						17.50			11.0									23.07


						11.5									15.50						17.83			11.5									23.40


						12.0																		12.0


						12.5																		12.5


						13.0																		13.0


						13.5																		13.5


																																																												ㅋㅋ
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SSPA for LMDS_CPE
@Vd=5V, Vg=0.15V, Id=129mA
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f=30.5GHz


Pin [dBm]
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SSPA for LMDS_CPE
@Vd=5V, Vg=0.0V, Id=111mA
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						old


						Vg=0.15V, Vd=5V, Id=144mA (Raw Data)																					Vg=0.15V, Vd=5V, Id=144mA (Raw Data)


																											Loss			3.83			4			4.83			5			5			5.57


						Pin(dBm)			f=18GHz			f=20GHz			f=24GHz			f=26GHz			f=28GHz			f=30.5GHz			Pin(dBm)			f=18GHz			f=20GHz			f=24GHz			f=26GHz			f=28GHz			f=30.5GHz


						-2.0			4.00			4.17			2.50			3.50			3.83			4.33			-2.0			7.83			8.17			7.33			8.50			8.83			9.90


						-1.0			5.00			5.17			3.50			4.50			4.83			5.33			-1.0			8.83			9.17			8.33			9.50			9.83			10.90


						0.0			6.00			6.17			4.67			5.50			5.83			6.33			0.0			9.83			10.17			9.50			10.50			10.83			11.90


						1.0			7.00			7.33			5.67			6.83			7.00			7.33			1.0			10.83			11.33			10.50			11.83			12.00			12.90


						2.0			8.17			8.33			7.00			8.00			8.00			8.33			2.0			12.00			12.33			11.83			13.00			13.00			13.90


						3.0			9.17			9.50			8.17			9.17			9.17			9.50			3.0			13.00			13.50			13.00			14.17			14.17			15.07


						4.0			10.33			10.50			9.17			10.00			10.33			10.50			4.0			14.16			14.50			14.00			15.00			15.33			16.07


						5.0			11.33			11.50			10.17			11.00			11.33			11.83			5.0			15.16			15.50			15.00			16.00			16.33			17.40


						6.0			12.00			12.33			11.17			12.00			12.50			12.83			6.0			15.83			16.33			16.00			17.00			17.50			18.40


						7.0			12.83			13.00			12.00			12.83			13.33			13.83			7.0			16.66			17.00			16.83			17.83			18.33			19.40


						7.5			13.17			13.33			12.33			13.17			13.67			14.33			7.5			17.00			17.33			17.16			18.17			18.67			19.90


						8.0			13.50			13.67			12.83			13.67			14.17			14.83			8.0			17.33			17.67			17.66			18.67			19.17			20.40


						8.5			13.75			14.00			13.17			14.00			14.67			15.33			8.5			17.58			18.00			18.00			19.00			19.67			20.90


						9.0			14.00			14.33			13.50			14.50			15.00			15.67			9.0			17.83			18.33			18.33			19.50			20.00			21.24


						9.5			14.25			14.50			14.00			15.00			15.50			16.17			9.5			18.08			18.50			18.83			20.00			20.50			21.74


						10.0			14.50			14.83			14.30			15.33			15.83			16.33			10.0			18.33			18.83			19.13			20.33			20.83			21.90


						10.5			14.67			15.00			14.67			15.67			16.17			16.67			10.5			18.50			19.00			19.50			20.67			21.17			22.24


						11.0			14.83			15.17			14.83			16.00						17.17			11.0


						11.5			15.00			15.33			15.17			16.33						17.50			11.5


						12.0			15.00			15.50			15.33			16.50									12.0


						12.5			15.17						15.50			16.67									12.5


						13.0			15.33						15.83			17.00									13.0


						13.5												17.33									13.5


						Vg=-0.1V, Vd=5V, Id=1140mA (Raw Data)															Vg=-0.1V, Vd=5V, Id=114mA (Raw Data)


																					Loss			3.83			4			5			5.57


						Pin(dBm)			f=18GHz			f=24GHz			f=28GHz			f=30.5GHz			Pin(dBm)			f=18GHz			f=24GHz			f=28GHz			f=30.5GHz


						-2.0			4.00			3.33			3.83			4.33			-2.0			7.83			7.33			8.83			9.90


						-1.0			4.83			4.33			4.83			5.33			-1.0			8.66			8.33			9.83			10.90


						0.0			5.83			5.33			5.83			6.33			0.0			9.66			9.33			10.83			11.90


						1.0			6.67			6.17			6.83			7.33			1.0			10.50			10.17			11.83			12.90


						2.0			7.67			7.17			7.67			8.33			2.0			11.50			11.17			12.67			13.90


						3.0			8.33			8.00			8.67			9.33			3.0			12.16			12.00			13.67			14.90


						4.0			9.33			9.00			9.67			10.33			4.0			13.16			13.00			14.67			15.90


						5.0			10.00			9.83			10.50			11.33			5.0			13.83			13.83			15.50			16.90


						5.5			10.33			10.17			11.00			11.83			5.5			14.16			14.17			16.00			17.40


						6.0			10.67			10.50			11.50			12.33			6.0			14.50			14.50			16.50			17.90


						6.5			11.00			10.83			12.00			12.83			6.5			14.83			14.83			17.00			18.40


						7.0			11.33			11.33			12.33			13.33			7.0			15.16			15.33			17.33			18.90


						7.5			11.67			11.67			12.83			13.67			7.5			15.50			15.67			17.83			19.24


						8.0			12.00			12.00			13.17			14.17			8.0			15.83			16.00			18.17			19.74


						8.5			12.33			12.33			13.67			14.50			8.5			16.16			16.33			18.67			20.07


						9.0			12.67			12.67			13.83			15.00			9.0			16.50			16.67			18.83			20.57


						9.5			12.83			13.00			14.17			15.33			9.5			16.66			17.00			19.17			20.90


						10.0			13.17			13.33			14.67			15.83			10.0			17.00			17.33			19.67			21.40


						10.5			13.33			13.50			15.00			16.33			10.5			17.16			17.50			20.00			21.90


						11.0			13.67			14.00						16.50			11.0			17.50			18.00						22.07


						11.5			13.83			14.33						16.83			11.5			17.66			18.33						22.40


						12.0			14.17			14.67									12.0			18.00			18.67


						12.5			14.33			15.00									12.5			18.16			19.00


						13.0															13.0


						13.5															13.5


						Vg=0.0V, Vd=5V, Id=130mA (Raw Data)															Vg=0.0V, Vd=5V, Id=130mA (Raw Data)


																					Loss			3.83			4			5			5.57


						Pin(dBm)			f=18GHz			f=24GHz			f=28GHz			f=30.5GHz			Pin(dBm)			f=18GHz			f=24GHz			f=28GHz			f=30.5GHz


						-2.0			4.00			3.17			4.17			4.33			-2.0			7.83			7.17			9.17			9.90


						-1.0			5.17			4.17			5.33			5.50			-1.0			9.00			8.17			10.33			11.07


						0.0			6.17			5.33			6.33			6.67			0.0			10.00			9.33			11.33			12.24


						1.0			7.17			6.33			7.50			7.67			1.0			11.00			10.33			12.50			13.24


						2.0			8.17			7.33			8.50			8.83			2.0			12.00			11.33			13.50			14.40


						3.0			9.00			8.17			9.50			9.83			3.0			12.83			12.17			14.50			15.40


						4.0			9.83			9.17			10.33			10.83			4.0			13.66			13.17			15.33			16.40


						5.0			10.67			10.17			11.17			11.67			5.0			14.50			14.17			16.17			17.24


						5.5			11.17			10.50			11.67			12.17			5.5			15.00			14.50			16.67			17.74


						6.0			11.50			11.00			12.17			12.67			6.0			15.33			15.00			17.17			18.24


						6.5			11.83			11.50			12.50			13.17			6.5			15.66			15.50			17.50			18.74


						7.0			12.17			11.83			13.00			13.67			7.0			16.00			15.83			18.00			19.24


						7.5			12.50			12.17			13.50			14.17			7.5			16.33			16.17			18.50			19.74


						8.0			12.67			12.50			13.83			14.50			8.0			16.50			16.50			18.83			20.07


						8.5			13.00			12.87			14.33			15.00			8.5			16.83			16.87			19.33			20.57


						9.0			13.17			13.17			14.83			15.33			9.0			17.00			17.17			19.83			20.90


						9.5			13.50			13.50			15.00			15.83			9.5			17.33			17.50			20.00			21.40


						10.0			13.67			13.83			15.50			16.17			10.0			17.50			17.83			20.50			21.74


						10.5			13.83			14.17			15.83			16.50			10.5			17.66			18.17			20.83			22.07


						11.0			14.00			14.33						17.00			11.0			17.83			18.33						22.57


						11.5			14.33			14.67						17.33			11.5			18.16			18.67						22.90


						12.0			14.33			14.83									12.0			18.16			18.83


						12.5			14.67			15.00									12.5			18.50			19.00


						13.0															13.0


						13.5															13.5
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f=18GHz


f=24GHz


f=28GHz


f=30.5GHz


Pin [dBm]


Pout [dBm]


SSPA for LMDS_CPE
@Vd=5V, Vg=-0.1V, Id=114mA
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																								Vg=-0.1V, Vd=5V, Id=114mA			Vg=0.0V, Vd=5V, Id=126mA			Vg=0.15V, Vd=5V, Id=144mA			Vg=0.2V, Vd=5V, Id=154mA


						F=26.5GHz (raw data)															F=26.5GHz (Cal-data)


									Vg=-0.1V, Vd=5V			Vg=0.0V, Vd=5V,			Vg=0.15V, Vd=5V,			Vg=0.2V, Vd=5V,


						Pin(dBm)			Id=114mA			Id=126mA			Id=144mA			Id=154mA			Pin(dBm)			Vg=-0.1V, Vd=5V			Vg=0.0V, Vd=5V			Vg=0.15V, Vd=5V			Vg=0.2V, Vd=5V


						-2.0			1.67			2.67			2.67			2.83			-2.0			8.17			9.17			9.17			9.33


						-1.5			2.17			3.08			3.08			3.25			-1.5			8.67			9.58			9.58			9.75


						-1.0			2.75			3.58			3.58			3.75			-1.0			9.25			10.08			10.08			10.25


						-0.5			3.25			4.08			4.17			4.25			-0.5			9.75			10.58			10.67			10.75


						0.0			3.92			4.58			4.67			4.75			0.0			10.42			11.08			11.17			11.25


						0.5			4.33			5.08			5.17			5.25			0.5			10.83			11.58			11.67			11.75


						1.0			4.83			5.58			5.67			5.67			1.0			11.33			12.08			12.17			12.17


						1.5			5.25			6.08			6.17			6.25			1.5			11.75			12.58			12.67			12.75


						2.0			5.83			6.58			6.67			6.75			2.0			12.33			13.08			13.17			13.25


						2.5			6.33			7.08			7.17			7.17			2.5			12.83			13.58			13.67			13.67


						3.0			6.83			7.42			7.67			7.75			3.0			13.33			13.92			14.17			14.25


						3.5			7.17			7.92			8.17			8.17			3.5			13.67			14.42			14.67			14.67


						4.0			7.75			8.42			8.58			8.67			4.0			14.25			14.92			15.08			15.17


						4.5			8.17			8.92			9.17			9.08			4.5			14.67			15.42			15.67			15.58


						5.0			8.58			9.42			9.67			9.58			5.0			15.08			15.92			16.17			16.08


						5.5			9.08			9.67			10.00			10.08			5.5			15.58			16.17			16.50			16.58


						6.0			9.50			10.17			10.50			10.42			6.0			16.00			16.67			17.00			16.92


						6.5			9.92			10.67			10.92			10.92			6.5			16.42			17.17			17.42			17.42


						7.0			10.17			11.08			11.42			11.33			7.0			16.67			17.58			17.92			17.83


						7.5			10.75			11.50			11.83			11.83			7.5			17.25			18.00			18.33			18.33


						8.0			11.08			11.83			12.17			12.25			8.0			17.58			18.33			18.67			18.75


						8.5			11.58			12.33			12.67			12.67			8.5			18.08			18.83			19.17			19.17


						9.0			12.00			12.75			13.17			13.08			9.0			18.50			19.25			19.67			19.58


						9.5			12.25			12.92			13.42			13.42			9.5			18.75			19.42			19.92			19.92


						10.0			12.58			13.42			13.83			13.83			10.0			19.08			19.92			20.33			20.33


						10.5			13.00			13.75			14.17			14.17			10.5			19.50			20.25			20.67			20.67


						11.0			13.33			14.00			14.42			14.58			11.0			19.83			20.50			20.92			21.08


						11.5			13.67			14.33			14.75			14.83			11.5			20.17			20.83			21.25			21.33


						Vg=0.15V, Vd=3V, Id=121mA (raw data)												Vg=0.15V, Vd=3V, Id=121mA (Cal- data)


						Pin(dBm)			f=24.25GHz			f=25GHz			f=26.5GHz			Pin(dBm)			f=24.25GHz			f=25GHz			f=26.5GHz


						-2.0			3.08			3.00			3.58			-2.0			9.08			9.00			10.08


						-1.5			3.58			3.50			4.17			-1.5			9.58			9.5			10.67


						-1.0			4.25			4.08			4.67			-1.0			10.25			10.08			11.17


						-0.5			4.75			4.58			5.17			-0.5			10.75			10.58			11.67


						0.0			5.08			5.17			5.67			0.0			11.08			11.17			12.17


						0.5			5.58			5.67			6.08			0.5			11.58			11.67			12.58


						1.0			6.08			6.25			6.58			1.0			12.08			12.25			13.08


						1.5			6.58			6.58			7.08			1.5			12.58			12.58			13.58


						2.0			7.08			7.08			7.58			2.0			13.08			13.08			14.08


						2.5			7.58			7.58			8.00			2.5			13.58			13.58			14.5


						3.0			8.08			8.08			8.50			3.0			14.08			14.08			15


						3.5			8.58			8.58			9.00			3.5			14.58			14.58			15.5


						4.0			9.00			9.08			9.42			4.0			15			15.08			15.92


						4.5			9.42			9.50			9.83			4.5			15.42			15.5			16.33


						5.0			9.83			10.00			10.25			5.0			15.83			16			16.75


						5.5			10.25			10.33			10.67			5.5			16.25			16.33			17.17


						6.0			10.58			10.67			11.00			6.0			16.58			16.67			17.5


						6.5			10.92			11.00			11.42			6.5			16.92			17			17.92


						7.0			11.33			11.42			11.75			7.0			17.33			17.42			18.25


						7.5			11.67			11.75			12.00			7.5			17.67			17.75			18.5


						8.0			11.83			12.00			12.42			8.0			17.83			18			18.92


						8.5			12.08			12.17			12.58			8.5			18.08			18.17			19.08


						9.0			12.42			12.50			12.83			9.0			18.42			18.5			19.33


						9.5			12.58			12.75			13.08			9.5			18.58			18.75			19.58


						10.0			12.83			12.92			13.25			10.0			18.83			18.92			19.75


						10.5			13.08			13.08			13.42			10.5			19.08			19.08			19.92


						11.0			13.17			13.25			13.58			11.0			19.17			19.25			20.08


						11.5			13.25			13.42			13.83			11.5			19.25			19.42			20.33


									13.33			13.58			13.83			12			19.33			19.58			20.33


						Vg=0.15V, Vd=5V, Id=144mA (raw data)												Vg=0.15V, Vd=5V, Id=144mA (Cal- data)


						Pin(dBm)			f=24.25GHz			f=25GHz			f=26.5GHz			Pin(dBm)			f=24.25GHz			f=25GHz			f=26.5GHz


						-2.0			2.33			2.50			2.67			-2.0			8.33			8.50			9.17


						-1.5			3.00			3.00			3.08			-1.5			9			9			9.58


						-1.0			3.50			3.50			3.58			-1.0			9.5			9.5			10.08


						-0.5			3.80			4.00			4.17			-0.5			9.8			10			10.67


						0.0			4.33			4.50			4.67			0.0			10.33			10.5			11.17


						0.5			4.83			5.00			5.17			0.5			10.83			11			11.67


						1.0			5.33			5.50			5.67			1.0			11.33			11.5			12.17


						1.5			5.83			6.00			6.17			1.5			11.83			12			12.67


						2.0			6.33			6.50			6.67			2.0			12.33			12.5			13.17


						2.5			6.83			7.00			7.17			2.5			12.83			13			13.67


						3.0			7.33			7.50			7.67			3.0			13.33			13.5			14.17


						3.5			7.83			8.00			8.17			3.5			13.83			14			14.67


						4.0			8.17			8.50			8.58			4.0			14.17			14.5			15.08


						4.5			8.67			9.00			9.17			4.5			14.67			15			15.67


						5.0			9.17			9.50			9.67			5.0			15.17			15.5			16.17


						5.5			9.67			10.00			10.00			5.5			15.67			16			16.5


						6.0			10.17			10.33			10.50			6.0			16.17			16.33			17


						6.5			10.50			10.75			10.92			6.5			16.5			16.75			17.42


						7.0			11.00			11.25			11.42			7.0			17			17.25			17.92


						7.5			11.33			11.67			11.83			7.5			17.33			17.67			18.33


						8.0			11.83			12.08			12.17			8.0			17.83			18.08			18.67


						8.5			12.33			12.42			12.67			8.5			18.33			18.42			19.17


						9.0			12.67			12.83			13.17			9.0			18.67			18.83			19.67


						9.5			13.00			13.33			13.42			9.5			19			19.33			19.92


						10.0			13.33			13.58			13.83			10.0			19.33			19.58			20.33


						10.5			13.67			13.83			14.17			10.5			19.67			19.83			20.67


						11.0			14.00			14.17			14.42			11.0			20			20.17			20.92


						11.5			14.33			14.42			14.75			11.5			20.33			20.42			21.25


						12			1.5			14.83						12			7.5			20.83


									14.83			14.92									20.83			20.92


									15			14.92									21			20.92
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LMDS-CPE SSPA
@Vg=0.15V, Vd=5V, Id=144mA
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Vg=-0.1V, Vd=5V


Vg=0.0V, Vd=5V


Vg=0.15V, Vd=5V


Vg=0.2V, Vd=5V


Pin(dBm)
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Vg=0.0V, Vd=5V


Vg=0.15V, Vd=5V


Vg=0.2V, Vd=5V
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Summary of Power Measurements for LMDS-CPE SSPA(#39)
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Summary of Power Measurements for LMDS-CPE SSPA
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				#39

				Vg=0.15V, Vd=5V, Id=129mA (Raw Data)												Vg=0.15V, Vd=5V, Id=129mA (Raw Data)

																Loss		3.83		4.83		5		5		5.57						Data										추세선 식										추세선 식 - 측정치

				Pin(dBm)		f=18GHz		f=24GHz		f=26GHz		f=28GHz		f=30.5GHz		Pin(dBm)		f=18GHz		f=24GHz		f=26GHz		f=28GHz		f=30.5GHz				Pin(dBm)		f=18GHz		f=24GHz		f=26GHz		f=28GHz		f=30.5GHz		f=18GHz		f=24GHz		f=26GHz		f=28GHz		f=30.5GHz		f=18GHz		f=24GHz		f=26GHz		f=28GHz		f=30.5GHz

				-2.0		4.50		4.50		4.33		4.67		5.67		-2.0		8.33		9.33		9.33		9.67		11.24				-2		8.33		9.33		9.33		9.67		11.24		8.43		9.45		9.43		9.73		11.28		0.101		0.117		0.103		0.061		0.040

				-1.5		5.00		5.00		4.83		5.17		6.17		-1.5		8.83		9.83		9.83		10.17		11.74				-1.5		8.83		9.83		9.83		10.17		11.74		8.91		9.92		9.92		10.22		11.77		0.078		0.095		0.086		0.050		0.025

				-1.0		5.50		5.50		5.33		5.67		6.67		-1.0		9.33		10.33		10.33		10.67		12.24				-1		9.33		10.33		10.33		10.67		12.24		9.39		10.40		10.40		10.71		12.25		0.056		0.072		0.069		0.040		0.010

				-0.5		6.00		6.00		5.83		6.17		7.17		-0.5		9.83		10.83		10.83		11.17		12.74				-0.5		9.83		10.83		10.83		11.17		12.74		9.86		10.88		10.88		11.20		12.74		0.033		0.050		0.052		0.030		-0.005

				0.0		6.50		6.50		6.33		6.67		7.67		0.0		10.33		11.33		11.33		11.67		13.24				0		10.33		11.33		11.33		11.67		13.24		10.34		11.36		11.37		11.69		13.22		0.011		0.028		0.035		0.020		-0.020

				0.5		7.00		7.00		6.83		7.17		8.17		0.5		10.83		11.83		11.83		12.17		13.74				0.5		10.83		11.83		11.83		12.17		13.74		10.82		11.84		11.85		12.18		13.71		-0.011		0.006		0.018		0.010		-0.035

				1.0		7.50		7.50		7.33		7.67		8.67		1.0		11.33		12.33		12.33		12.67		14.24				1		11.33		12.33		12.33		12.67		14.24		11.30		12.31		12.33		12.67		14.19		-0.034		-0.016		0.001		-0.000		-0.050

				1.5		8.00		8.00		7.83		8.17		9.17		1.5		11.83		12.83		12.83		13.17		14.74				1.5		11.83		12.83		12.83		13.17		14.74		11.77		12.79		12.81		13.16		14.68		-0.056		-0.039		-0.016		-0.010		-0.065

				2.0		8.50		8.50		8.33		8.67		9.67		2.0		12.33		13.33		13.33		13.67		15.24				2		12.33		13.33		13.33		13.67		15.24		12.25		13.27		13.30		13.65		15.16		-0.079		-0.061		-0.033		-0.021		-0.080

				2.5		9.00		9.00		8.83		9.17		10.00		2.5		12.83		13.83		13.83		14.17		15.57				2.5		12.83		13.83		13.83		14.17		15.57		12.73		13.75		13.78		14.14		15.65		-0.101		-0.083		-0.050		-0.031		0.075

				3.0		9.50		9.50		9.33		9.67		10.50		3.0		13.33		14.33		14.33		14.67		16.07				3		13.33		14.33		14.33		14.67		16.07		13.21		14.22		14.26		14.63		16.13		-0.123		-0.105		-0.067		-0.041		0.060

				3.5		10.00		10.00		9.83		10.17		11.00		3.5		13.83		14.83		14.83		15.17		16.57				3.5		13.83		14.83		14.83		15.17		16.57		13.68		14.70		14.75		15.12		16.62		-0.146		-0.128		-0.084		-0.051		0.045

				4.0		10.50		10.50		10.33		10.67		11.50		4.0		14.33		15.33		15.33		15.67		17.07				4		14.33		15.33		15.33		15.67		17.07		14.16		15.18		15.23		15.61		17.10		-0.168		-0.150		-0.101		-0.061		0.030

				4.5		10.83		11.00		10.83		11.17		12.00		4.5		14.66		15.83		15.83		16.17		17.57				4.5		14.66		15.83		15.83		16.17		17.57		14.64		15.66		15.71		16.10		17.59		-0.021		-0.172		-0.118		-0.071		0.015

				5.0		11.17		11.33		11.33		11.67		12.50		5.0		15.00		16.16		16.33		16.67		18.07				5		15		16.16		16.33		16.67		18.07		15.12		16.14		16.20		16.59		18.07		0.117		-0.024		-0.135		-0.082		0.000

				5.5		11.67		11.83		11.83		12.17		13.00		5.5		15.50		16.66		16.83		17.17		18.57				5.5		15.5		16.66		16.83		17.17		18.57		15.59		16.61		16.68		17.08		18.56		0.095		-0.047		-0.152		-0.092		-0.015

				6.0		12.00		12.17		12.33		12.67		13.50		6.0		15.83		17.00		17.33		17.67		19.07				6		15.83		17		17.33		17.67		19.07		16.07		17.09		17.16		17.57		19.04		0.242		0.091		-0.169		-0.102		-0.030

				6.5		12.33		12.50		12.67		13.17		13.83		6.5		16.16		17.33		17.67		18.17		19.40				6.5				17.33		17.67		18.17				16.55		17.57		17.64		18.06		19.53		0.390		0.239		-0.026		-0.112		0.125

				7.0		12.83		13.00		13.17		13.50		14.33		7.0		16.66		17.83		18.17		18.50		19.90				7				17.83		18.17		18.5				17.03		18.05		18.13		18.55		20.01		0.367		0.217		-0.043		0.048		0.110

				7.5		13.00		13.33		13.50		13.83		14.67		7.5		16.83		18.16		18.50		18.83		20.24				7.5						18.50		18.83				17.51		18.52		18.61		19.04		20.50		0.675		0.364		0.110		0.208		0.255

				8.0		13.17		13.67		13.83		14.33		15.17		8.0		17.00		18.50		18.83		19.33		20.74				8						18.83		19.33				17.98		19.00		19.09		19.53		20.98		0.983		0.502		0.263		0.198		0.240

				8.5		13.50		14.00		14.33		14.50		15.67		8.5		17.33		18.83		19.33		19.50		21.24				8.5						19.33						18.46		19.48		19.58		20.02		21.47		1.130		0.650		0.246		0.517		0.225

				9.0		13.67		14.33		14.67		15.00		16.17		9.0		17.50		19.16		19.67		20.00		21.74				9												18.94		19.96		20.06		20.51		21.95		1.438		0.798		0.389		0.507		0.210

				9.5		13.83		14.67		15.17		15.33		16.50		9.5		17.66		19.50		20.17		20.33		22.07				9.5												19.42		20.44		20.54		21.00		22.44		1.755		0.935		0.372		0.667		0.365

				10.0		14.00		14.83		15.33		15.67		16.83		10.0		17.83		19.66		20.33		20.67		22.40				10												19.89		20.91		21.03		21.49		22.92		2.063		1.253		0.695		0.817		0.520

				10.5		14.33		15.17		15.67		16.00		17.17		10.5		18.16		20.00		20.67		21.00		22.74				10.5												20.37		21.39		21.51		21.98		23.41		2.211		1.391		0.838		0.977		0.665

				11.0		14.50		15.33		16.00				17.67		11.0		18.33		20.16		21.00				23.24				11												20.85		21.87		21.99		22.47		23.89		2.518		1.709		0.991				0.650

				11.5		14.67		15.67		16.33				18.00		11.5		18.50		20.50		21.33				23.57				11.5												21.33		22.35		22.47		22.96		24.38		2.826		1.846		1.144				0.805

				12.0		14.83		15.83		16.67						12.0		18.66		20.66		21.67								12												21.80		22.82		22.96		23.45		24.86		3.143		2.164		1.287

				12.5				16.00								12.5				20.83										12.5												22.28		23.30		23.44		23.94		25.35				2.472

				13.0												13.0														13												22.76		23.78		23.92		24.43		25.83

				13.5												13.5														13.5												23.24		24.26		24.41		24.92		26.32

				Vg=0.0V, Vd=5V, Id=111mA (Raw Data)												Vg=0.0V, Vd=5V, Id=111mA (Raw Data)

																Loss		5		5		5.57

				Pin(dBm)		f=18GHz		f=24GHz		f=26GHz		f=28GHz		f=30.5GHz		Pin(dBm)		f=26GHz		f=28GHz		f=30.5GHz

				-2.0						3.83		4.33		5.33		-2.0		8.83		9.33		10.90

				-1.5						4.33		4.83		5.83		-1.5		9.33		9.83		11.40

				-1.0						4.83		5.33		6.33		-1.0		9.83		10.33		11.90

				-0.5						5.33		5.83		6.83		-0.5		10.33		10.83		12.40

				0.0						5.83		6.33		7.33		0.0		10.83		11.33		12.90

				0.5						6.33		6.83		7.83		0.5		11.33		11.83		13.40

				1.0						6.83		7.33		8.33		1.0		11.83		12.33		13.90

				1.5						7.33		7.83		8.83		1.5		12.33		12.83		14.40

				2.0						7.83		8.33		9.33		2.0		12.83		13.33		14.90

				2.5						8.33		8.83		9.83		2.5		13.33		13.83		15.40

				3.0						8.83		9.33		10.33		3.0		13.83		14.33		15.90

				3.5						9.33		9.83		10.83		3.5		14.33		14.83		16.40

				4.0						9.67		10.17		11.33		4.0		14.67		15.17		16.90

				4.5						10.33		10.59		11.83		4.5		15.33		15.59		17.40

				5.0						10.67		11.00		12.33		5.0		15.67		16.00		17.90

				5.5						11.00		11.50		12.67		5.5		16.00		16.50		18.24

				6.0						11.50		12.00		13.17		6.0		16.50		17.00		18.74

				6.5						12.00		12.50		13.67		6.5		17.00		17.50		19.24

				7.0						12.33		12.83		14.17		7.0		17.33		17.83		19.74

				7.5						12.67		13.33		14.67		7.5		17.67		18.33		20.24

				8.0						13.17		13.67		15.00		8.0		18.17		18.67		20.57

				8.5						13.50		14.00		15.50		8.5		18.50		19.00		21.07

				9.0						13.83		14.33		15.83		9.0		18.83		19.33		21.40

				9.5						14.17		14.83		16.33		9.5		19.17		19.83		21.90

				10.0						14.50		15.17		16.67		10.0		19.50		20.17		22.24

				10.5						14.83		15.33		17.17		10.5		19.83		20.33		22.74

				11.0						15.17				17.50		11.0						23.07

				11.5						15.50				17.83		11.5						23.40

				12.0												12.0

				12.5												12.5

				13.0												13.0

				13.5												13.5

																																								ㅋㅋ
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SSPA for LMDS_CPE
@Vd=5V, Vg=0.15V, Id=129mA
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f=30.5GHz

Pin [dBm]

Pout [dBm]

SSPA for LMDS_CPE
@Vd=5V, Vg=0.0V, Id=111mA
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f=18GHz

f=24GHz

f=26GHz

f=28GHz

f=30.5GHz

y18 = 0.9552x + 10.341

y24 = 0.9555x + 11.353

y26 = 0.966x + 11.365

y28 = 0.9797x + 11.69

y30 = 0.97x + 13.22
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				old

				Vg=0.15V, Vd=5V, Id=144mA (Raw Data)														Vg=0.15V, Vd=5V, Id=144mA (Raw Data)

																		Loss		3.83		4		4.83		5		5		5.57

				Pin(dBm)		f=18GHz		f=20GHz		f=24GHz		f=26GHz		f=28GHz		f=30.5GHz		Pin(dBm)		f=18GHz		f=20GHz		f=24GHz		f=26GHz		f=28GHz		f=30.5GHz

				-2.0		4.00		4.17		2.50		3.50		3.83		4.33		-2.0		7.83		8.17		7.33		8.50		8.83		9.90

				-1.0		5.00		5.17		3.50		4.50		4.83		5.33		-1.0		8.83		9.17		8.33		9.50		9.83		10.90

				0.0		6.00		6.17		4.67		5.50		5.83		6.33		0.0		9.83		10.17		9.50		10.50		10.83		11.90

				1.0		7.00		7.33		5.67		6.83		7.00		7.33		1.0		10.83		11.33		10.50		11.83		12.00		12.90

				2.0		8.17		8.33		7.00		8.00		8.00		8.33		2.0		12.00		12.33		11.83		13.00		13.00		13.90

				3.0		9.17		9.50		8.17		9.17		9.17		9.50		3.0		13.00		13.50		13.00		14.17		14.17		15.07

				4.0		10.33		10.50		9.17		10.00		10.33		10.50		4.0		14.16		14.50		14.00		15.00		15.33		16.07

				5.0		11.33		11.50		10.17		11.00		11.33		11.83		5.0		15.16		15.50		15.00		16.00		16.33		17.40

				6.0		12.00		12.33		11.17		12.00		12.50		12.83		6.0		15.83		16.33		16.00		17.00		17.50		18.40

				7.0		12.83		13.00		12.00		12.83		13.33		13.83		7.0		16.66		17.00		16.83		17.83		18.33		19.40

				7.5		13.17		13.33		12.33		13.17		13.67		14.33		7.5		17.00		17.33		17.16		18.17		18.67		19.90

				8.0		13.50		13.67		12.83		13.67		14.17		14.83		8.0		17.33		17.67		17.66		18.67		19.17		20.40

				8.5		13.75		14.00		13.17		14.00		14.67		15.33		8.5		17.58		18.00		18.00		19.00		19.67		20.90

				9.0		14.00		14.33		13.50		14.50		15.00		15.67		9.0		17.83		18.33		18.33		19.50		20.00		21.24

				9.5		14.25		14.50		14.00		15.00		15.50		16.17		9.5		18.08		18.50		18.83		20.00		20.50		21.74

				10.0		14.50		14.83		14.30		15.33		15.83		16.33		10.0		18.33		18.83		19.13		20.33		20.83		21.90

				10.5		14.67		15.00		14.67		15.67		16.17		16.67		10.5		18.50		19.00		19.50		20.67		21.17		22.24

				11.0		14.83		15.17		14.83		16.00				17.17		11.0

				11.5		15.00		15.33		15.17		16.33				17.50		11.5

				12.0		15.00		15.50		15.33		16.50						12.0

				12.5		15.17				15.50		16.67						12.5

				13.0		15.33				15.83		17.00						13.0

				13.5								17.33						13.5

				Vg=-0.1V, Vd=5V, Id=1140mA (Raw Data)										Vg=-0.1V, Vd=5V, Id=114mA (Raw Data)

														Loss		3.83		4		5		5.57

				Pin(dBm)		f=18GHz		f=24GHz		f=28GHz		f=30.5GHz		Pin(dBm)		f=18GHz		f=24GHz		f=28GHz		f=30.5GHz

				-2.0		4.00		3.33		3.83		4.33		-2.0		7.83		7.33		8.83		9.90

				-1.0		4.83		4.33		4.83		5.33		-1.0		8.66		8.33		9.83		10.90

				0.0		5.83		5.33		5.83		6.33		0.0		9.66		9.33		10.83		11.90

				1.0		6.67		6.17		6.83		7.33		1.0		10.50		10.17		11.83		12.90

				2.0		7.67		7.17		7.67		8.33		2.0		11.50		11.17		12.67		13.90

				3.0		8.33		8.00		8.67		9.33		3.0		12.16		12.00		13.67		14.90

				4.0		9.33		9.00		9.67		10.33		4.0		13.16		13.00		14.67		15.90

				5.0		10.00		9.83		10.50		11.33		5.0		13.83		13.83		15.50		16.90

				5.5		10.33		10.17		11.00		11.83		5.5		14.16		14.17		16.00		17.40

				6.0		10.67		10.50		11.50		12.33		6.0		14.50		14.50		16.50		17.90

				6.5		11.00		10.83		12.00		12.83		6.5		14.83		14.83		17.00		18.40

				7.0		11.33		11.33		12.33		13.33		7.0		15.16		15.33		17.33		18.90

				7.5		11.67		11.67		12.83		13.67		7.5		15.50		15.67		17.83		19.24

				8.0		12.00		12.00		13.17		14.17		8.0		15.83		16.00		18.17		19.74

				8.5		12.33		12.33		13.67		14.50		8.5		16.16		16.33		18.67		20.07

				9.0		12.67		12.67		13.83		15.00		9.0		16.50		16.67		18.83		20.57

				9.5		12.83		13.00		14.17		15.33		9.5		16.66		17.00		19.17		20.90

				10.0		13.17		13.33		14.67		15.83		10.0		17.00		17.33		19.67		21.40

				10.5		13.33		13.50		15.00		16.33		10.5		17.16		17.50		20.00		21.90

				11.0		13.67		14.00				16.50		11.0		17.50		18.00				22.07

				11.5		13.83		14.33				16.83		11.5		17.66		18.33				22.40

				12.0		14.17		14.67						12.0		18.00		18.67

				12.5		14.33		15.00						12.5		18.16		19.00

				13.0										13.0

				13.5										13.5

				Vg=0.0V, Vd=5V, Id=130mA (Raw Data)										Vg=0.0V, Vd=5V, Id=130mA (Raw Data)

														Loss		3.83		4		5		5.57

				Pin(dBm)		f=18GHz		f=24GHz		f=28GHz		f=30.5GHz		Pin(dBm)		f=18GHz		f=24GHz		f=28GHz		f=30.5GHz

				-2.0		4.00		3.17		4.17		4.33		-2.0		7.83		7.17		9.17		9.90

				-1.0		5.17		4.17		5.33		5.50		-1.0		9.00		8.17		10.33		11.07

				0.0		6.17		5.33		6.33		6.67		0.0		10.00		9.33		11.33		12.24

				1.0		7.17		6.33		7.50		7.67		1.0		11.00		10.33		12.50		13.24

				2.0		8.17		7.33		8.50		8.83		2.0		12.00		11.33		13.50		14.40

				3.0		9.00		8.17		9.50		9.83		3.0		12.83		12.17		14.50		15.40

				4.0		9.83		9.17		10.33		10.83		4.0		13.66		13.17		15.33		16.40

				5.0		10.67		10.17		11.17		11.67		5.0		14.50		14.17		16.17		17.24

				5.5		11.17		10.50		11.67		12.17		5.5		15.00		14.50		16.67		17.74

				6.0		11.50		11.00		12.17		12.67		6.0		15.33		15.00		17.17		18.24

				6.5		11.83		11.50		12.50		13.17		6.5		15.66		15.50		17.50		18.74

				7.0		12.17		11.83		13.00		13.67		7.0		16.00		15.83		18.00		19.24

				7.5		12.50		12.17		13.50		14.17		7.5		16.33		16.17		18.50		19.74

				8.0		12.67		12.50		13.83		14.50		8.0		16.50		16.50		18.83		20.07

				8.5		13.00		12.87		14.33		15.00		8.5		16.83		16.87		19.33		20.57

				9.0		13.17		13.17		14.83		15.33		9.0		17.00		17.17		19.83		20.90

				9.5		13.50		13.50		15.00		15.83		9.5		17.33		17.50		20.00		21.40

				10.0		13.67		13.83		15.50		16.17		10.0		17.50		17.83		20.50		21.74

				10.5		13.83		14.17		15.83		16.50		10.5		17.66		18.17		20.83		22.07

				11.0		14.00		14.33				17.00		11.0		17.83		18.33				22.57

				11.5		14.33		14.67				17.33		11.5		18.16		18.67				22.90

				12.0		14.33		14.83						12.0		18.16		18.83

				12.5		14.67		15.00						12.5		18.50		19.00

				13.0										13.0

				13.5										13.5





		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



f=18GHz

f=20GHz

f=24GHz

f=26GHz

f=28GHz

f=30.5GHz

Pin [dBm]

Pout [dBm]

SSPA for LMDS_CPE
@Vd=5V, Vg=0.15V, Id=144mA
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		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



f=18GHz

f=24GHz

f=28GHz

f=30.5GHz

Pin [dBm]

Pout [dBm]

SSPA for LMDS_CPE
@Vd=5V, Vg=-0.1V, Id=114mA
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		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0
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		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0

		0		0		0		0



f=18GHz

f=24GHz

f=28GHz

f=30.5GHz

Pin [dBm]

Pout [dBm]

SSPA for LMDS_CPE
@Vd=5V, Vg=-0.1V, Id=114mA
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																Vg=-0.1V, Vd=5V, Id=114mA		Vg=0.0V, Vd=5V, Id=126mA		Vg=0.15V, Vd=5V, Id=144mA		Vg=0.2V, Vd=5V, Id=154mA

				F=26.5GHz (raw data)										F=26.5GHz (Cal-data)

						Vg=-0.1V, Vd=5V		Vg=0.0V, Vd=5V,		Vg=0.15V, Vd=5V,		Vg=0.2V, Vd=5V,

				Pin(dBm)		Id=114mA		Id=126mA		Id=144mA		Id=154mA		Pin(dBm)		Vg=-0.1V, Vd=5V		Vg=0.0V, Vd=5V		Vg=0.15V, Vd=5V		Vg=0.2V, Vd=5V

				-2.0		1.67		2.67		2.67		2.83		-2.0		8.17		9.17		9.17		9.33

				-1.5		2.17		3.08		3.08		3.25		-1.5		8.67		9.58		9.58		9.75

				-1.0		2.75		3.58		3.58		3.75		-1.0		9.25		10.08		10.08		10.25

				-0.5		3.25		4.08		4.17		4.25		-0.5		9.75		10.58		10.67		10.75

				0.0		3.92		4.58		4.67		4.75		0.0		10.42		11.08		11.17		11.25

				0.5		4.33		5.08		5.17		5.25		0.5		10.83		11.58		11.67		11.75

				1.0		4.83		5.58		5.67		5.67		1.0		11.33		12.08		12.17		12.17

				1.5		5.25		6.08		6.17		6.25		1.5		11.75		12.58		12.67		12.75

				2.0		5.83		6.58		6.67		6.75		2.0		12.33		13.08		13.17		13.25

				2.5		6.33		7.08		7.17		7.17		2.5		12.83		13.58		13.67		13.67

				3.0		6.83		7.42		7.67		7.75		3.0		13.33		13.92		14.17		14.25

				3.5		7.17		7.92		8.17		8.17		3.5		13.67		14.42		14.67		14.67

				4.0		7.75		8.42		8.58		8.67		4.0		14.25		14.92		15.08		15.17

				4.5		8.17		8.92		9.17		9.08		4.5		14.67		15.42		15.67		15.58

				5.0		8.58		9.42		9.67		9.58		5.0		15.08		15.92		16.17		16.08

				5.5		9.08		9.67		10.00		10.08		5.5		15.58		16.17		16.50		16.58

				6.0		9.50		10.17		10.50		10.42		6.0		16.00		16.67		17.00		16.92

				6.5		9.92		10.67		10.92		10.92		6.5		16.42		17.17		17.42		17.42

				7.0		10.17		11.08		11.42		11.33		7.0		16.67		17.58		17.92		17.83

				7.5		10.75		11.50		11.83		11.83		7.5		17.25		18.00		18.33		18.33

				8.0		11.08		11.83		12.17		12.25		8.0		17.58		18.33		18.67		18.75

				8.5		11.58		12.33		12.67		12.67		8.5		18.08		18.83		19.17		19.17

				9.0		12.00		12.75		13.17		13.08		9.0		18.50		19.25		19.67		19.58

				9.5		12.25		12.92		13.42		13.42		9.5		18.75		19.42		19.92		19.92

				10.0		12.58		13.42		13.83		13.83		10.0		19.08		19.92		20.33		20.33

				10.5		13.00		13.75		14.17		14.17		10.5		19.50		20.25		20.67		20.67

				11.0		13.33		14.00		14.42		14.58		11.0		19.83		20.50		20.92		21.08

				11.5		13.67		14.33		14.75		14.83		11.5		20.17		20.83		21.25		21.33

				Vg=0.15V, Vd=3V, Id=121mA (raw data)								Vg=0.15V, Vd=3V, Id=121mA (Cal- data)

				Pin(dBm)		f=24.25GHz		f=25GHz		f=26.5GHz		Pin(dBm)		f=24.25GHz		f=25GHz		f=26.5GHz

				-2.0		3.08		3.00		3.58		-2.0		9.08		9.00		10.08

				-1.5		3.58		3.50		4.17		-1.5		9.58		9.5		10.67

				-1.0		4.25		4.08		4.67		-1.0		10.25		10.08		11.17

				-0.5		4.75		4.58		5.17		-0.5		10.75		10.58		11.67

				0.0		5.08		5.17		5.67		0.0		11.08		11.17		12.17

				0.5		5.58		5.67		6.08		0.5		11.58		11.67		12.58

				1.0		6.08		6.25		6.58		1.0		12.08		12.25		13.08

				1.5		6.58		6.58		7.08		1.5		12.58		12.58		13.58

				2.0		7.08		7.08		7.58		2.0		13.08		13.08		14.08

				2.5		7.58		7.58		8.00		2.5		13.58		13.58		14.5

				3.0		8.08		8.08		8.50		3.0		14.08		14.08		15

				3.5		8.58		8.58		9.00		3.5		14.58		14.58		15.5

				4.0		9.00		9.08		9.42		4.0		15		15.08		15.92

				4.5		9.42		9.50		9.83		4.5		15.42		15.5		16.33

				5.0		9.83		10.00		10.25		5.0		15.83		16		16.75

				5.5		10.25		10.33		10.67		5.5		16.25		16.33		17.17

				6.0		10.58		10.67		11.00		6.0		16.58		16.67		17.5

				6.5		10.92		11.00		11.42		6.5		16.92		17		17.92

				7.0		11.33		11.42		11.75		7.0		17.33		17.42		18.25

				7.5		11.67		11.75		12.00		7.5		17.67		17.75		18.5

				8.0		11.83		12.00		12.42		8.0		17.83		18		18.92

				8.5		12.08		12.17		12.58		8.5		18.08		18.17		19.08

				9.0		12.42		12.50		12.83		9.0		18.42		18.5		19.33

				9.5		12.58		12.75		13.08		9.5		18.58		18.75		19.58

				10.0		12.83		12.92		13.25		10.0		18.83		18.92		19.75

				10.5		13.08		13.08		13.42		10.5		19.08		19.08		19.92

				11.0		13.17		13.25		13.58		11.0		19.17		19.25		20.08

				11.5		13.25		13.42		13.83		11.5		19.25		19.42		20.33

						13.33		13.58		13.83		12		19.33		19.58		20.33

				Vg=0.15V, Vd=5V, Id=144mA (raw data)								Vg=0.15V, Vd=5V, Id=144mA (Cal- data)

				Pin(dBm)		f=24.25GHz		f=25GHz		f=26.5GHz		Pin(dBm)		f=24.25GHz		f=25GHz		f=26.5GHz

				-2.0		2.33		2.50		2.67		-2.0		8.33		8.50		9.17

				-1.5		3.00		3.00		3.08		-1.5		9		9		9.58

				-1.0		3.50		3.50		3.58		-1.0		9.5		9.5		10.08

				-0.5		3.80		4.00		4.17		-0.5		9.8		10		10.67

				0.0		4.33		4.50		4.67		0.0		10.33		10.5		11.17

				0.5		4.83		5.00		5.17		0.5		10.83		11		11.67

				1.0		5.33		5.50		5.67		1.0		11.33		11.5		12.17

				1.5		5.83		6.00		6.17		1.5		11.83		12		12.67

				2.0		6.33		6.50		6.67		2.0		12.33		12.5		13.17

				2.5		6.83		7.00		7.17		2.5		12.83		13		13.67

				3.0		7.33		7.50		7.67		3.0		13.33		13.5		14.17

				3.5		7.83		8.00		8.17		3.5		13.83		14		14.67

				4.0		8.17		8.50		8.58		4.0		14.17		14.5		15.08

				4.5		8.67		9.00		9.17		4.5		14.67		15		15.67

				5.0		9.17		9.50		9.67		5.0		15.17		15.5		16.17

				5.5		9.67		10.00		10.00		5.5		15.67		16		16.5

				6.0		10.17		10.33		10.50		6.0		16.17		16.33		17

				6.5		10.50		10.75		10.92		6.5		16.5		16.75		17.42

				7.0		11.00		11.25		11.42		7.0		17		17.25		17.92

				7.5		11.33		11.67		11.83		7.5		17.33		17.67		18.33

				8.0		11.83		12.08		12.17		8.0		17.83		18.08		18.67

				8.5		12.33		12.42		12.67		8.5		18.33		18.42		19.17

				9.0		12.67		12.83		13.17		9.0		18.67		18.83		19.67

				9.5		13.00		13.33		13.42		9.5		19		19.33		19.92

				10.0		13.33		13.58		13.83		10.0		19.33		19.58		20.33

				10.5		13.67		13.83		14.17		10.5		19.67		19.83		20.67

				11.0		14.00		14.17		14.42		11.0		20		20.17		20.92				F=26.5GHz, Vg=0.15V

				11.5		14.33		14.42		14.75		11.5		20.33		20.42		21.25				Pin(dBm)		Vd=3V		Vd=5V

				12		1.5		14.83				12		7.5		20.83						-2.0		10.08		9.17

						14.83		14.92						20.83		20.92						-1.5		10.67		9.58

						15		14.92						21		20.92						-1.0		11.17		10.08

																						-0.5		11.67		10.67

																						0.0		12.17		11.17

																						0.5		12.58		11.67

																						1.0		13.08		12.17

																						1.5		13.58		12.67

																						2.0		14.08		13.17

																						2.5		14.5		13.67

																						3.0		15		14.17

																						3.5		15.5		14.67

																						4.0		15.92		15.08

																						4.5		16.33		15.67

																						5.0		16.75		16.17

																						5.5		17.17		16.5

																						6.0		17.5		17

																						6.5		17.92		17.42

																						7.0		18.25		17.92

																						7.5		18.5		18.33

																						8.0		18.92		18.67

																						8.5		19.08		19.17

																						9.0		19.33		19.67

																						9.5		19.58		19.92

																						10.0		19.75		20.33

																						10.5		19.92		20.67

																						11.0		20.08		20.92

																						11.5		20.33		21.25
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f=24.25GHz

f=25GHz

f=26.5GHz

Pin(dBm)

Pout(dBm)

LMDS-CPE SSPA
@Vg=0.15V, Vd=3V, Id=121mA
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f=24.25GHz

f=25GHz

f=26.5GHz

Pin(dBm)

Pout(dBm)

LMDS-CPE SSPA
@Vg=0.15V, Vd=5V, Id=144mA
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f=24.25GHz

f=25GHz

f=26.5GHz

Pin(dBm)

Pout(dBm)

LMDS-CPE SSPA
@Vg=0.15V, Vd=5V, Id=144mA
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Vg=-0.1V, Vd=5V

Vg=0.0V, Vd=5V

Vg=0.15V, Vd=5V

Vg=0.2V, Vd=5V

Pin(dBm)

Pout(dBm)

LMDS-CPE SSPA
@ 26.5GHz
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Vg=0.0V, Vd=5V

Vg=0.15V, Vd=5V

Vg=0.2V, Vd=5V

Pin(dBm)

Pout(dBm)
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Vd=3V

Vd=5V

Pin [dBm]

Pout [dBm]
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				#1

				Loss		5.8		5.8		5.8		6.8		6.8		6.8		7.8		7.8		7.8		7.8		8.3		8.3		8.3		8.3		8.3		8.5		8.7		8.7		8.7		9.0

				F		10.0		12.0		15.0		18.0		20.0		22.0		24.0		26.0		28.0		30.0		31.0		32.0		33.0		34.0		35.0		36.0		37.0		38.0		39.0		40.0

				-2.0		1.33		1.33		1.50		2.83		2.17		1.50		0.33		-0.67		1.33		2.50		2.50		1.67		2.33		1.83		0.67		-0.83		-1.33		-2.50		-3.33		-5.17

				-1.0		2.33		2.33		2.50		3.83		3.17		2.50		1.33		0.33		2.33		3.50		3.50		2.67		3.33		2.67		1.67		0.17		0.33		-1.50		-2.33		-4.17

				0.0		3.33		3.33		3.50		4.67		4.17		3.33		2.17		1.17		3.33		4.50		4.50		3.67		4.33		3.67		2.67		1.17		0.67		-0.50		-1.33		-3.17

				1.0		4.33		4.33		4.33		5.67		5.17		4.33		3.33		2.17		4.17		5.50		5.50		4.67		5.33		4.67		3.67		2.17		1.67		0.50		-0.33		-2.17

				2.0		5.33		5.33		5.33		6.67		6.00		5.33		4.33		3.17		5.17		6.50		6.50		5.67		6.33		5.67		4.67		3.17		2.67		1.50		0.50		-1.17

				3.0		6.33		6.33		6.33		7.67		7.00		6.33		5.17		4.17		6.17		7.50		7.50		6.67		7.33		6.67		5.50		4.17		3.67		2.50		1.50		-0.17

				4.0		7.33		7.17		7.33		8.50		8.00		7.33		6.17		5.17		7.17		8.50		8.50		7.67		8.33		7.67		6.50		5.17		4.65		3.50		2.50		0.83

				5.0		8.00		8.00		8.17		9.33		8.83		8.33		7.17		6.00		8.17		9.33		9.50		8.67		9.33		8.67		7.50		6.17		5.50		4.50		3.50		1.83

				6.0		8.83		8.83		9.00		10.33		9.83		9.17		8.00		7.17		9.00		10.33		10.50		9.67		10.17		9.67		8.50		7.17		6.50		5.33		4.50		2.67

				7.0		9.67		9.67		9.83		11.17		10.67		10.17		9.00		8.00		10.00		11.17		11.50		10.50		11.17		10.67		9.50		8.17		7.50		5.50		5.50		3.67

				8.0		10.50		10.33		10.67		11.83		11.50		11.17		9.83		9.00		11.00		12.17		12.33		11.50		12.17		11.50		10.50		9.17		8.50				5.83		4.67

				9.0		11.17		11.00		11.33		12.50		12.17		11.83		10.67		9.83		11.83		13.00		13.17		12.33		13.00		12.50		11.33		10.00		9.50						5.67

				10.0		11.67		11.67		12.00		13.17		12.83		12.50		11.50		10.17		12.67		14.00		14.17		13.33		14.00		13.50		12.33		10.67		10.33						6.50

				10.5		12.00		12.00		12.33		13.33		13.17		12.83		11.87		11.33		13.67		14.50		14.67		14.00		14.50		14.00		12.83

				11.0		12.33		12.33		12.33		13.67		13.33		13.17		12.17		11.50		13.50		14.83		15.33		14.50		15.00		14.33		12.83

				11.5		12.67		12.50		12.67		13.83		13.67		13.50		12.67		11.83				15.17		15.83		15.00		15.50		14.67

				12.0		12.83		12.67		13.00		14.00		13.83		13.67		12.83		12.33

				12.5		13.17		13.00		13.17		14.17		14.00		14.00		13.17		12.67

				13.0		13.33		13.17		13.33		14.17		14.17		14.33		13.50		12.83

						f=10		f=12		f=15		f=18		f=20		f=22		f=24		f=26		f=28		f=30		f=31		f=32		f=33		f=34		f=35		f=36		f=37		f=38		f=39		f=40														p=-2		p=-1		p=0		p=1		p=2		p=3		p=4		p=5		p=6		p=7		p=8		p=9		p=10		p=10.5								18		24		26		28		30.5		31		32		33		34		35		36		37		38		39		40

				-2.0		7.13		7.13		7.30		9.63		8.97		8.30		8.13		7.13		9.13		10.30		10.80		9.97		10.63		10.13		8.97		7.67		7.37		6.20		5.37		3.83												10		7.13		8.13		9.13		10.13		11.13		12.13		13.13		13.8		14.63		15.47		16.3		16.97		17.47		17.8						P=-2		8.33		9.33		9.33		9.67		11.24		10.80		9.97		10.63		10.13		8.97		7.67		7.37		6.20		5.37		3.83

				-1.0		8.13		8.13		8.30		10.63		9.97		9.30		9.13		8.13		10.13		11.30		11.80		10.97		11.63		10.97		9.97		8.67		9.03		7.20		6.37		4.83												12		7.13		8.13		9.13		10.13		11.13		12.13		12.97		13.8		14.63		15.47		16.13		16.8		17.47		17.8						P=-1		9.33		10.33		10.33		10.67		12.24		11.80		10.97		11.63		10.97		9.97		8.67		9.03		7.20		6.37		4.83

				0.0		9.13		9.13		9.30		11.47		10.97		10.13		9.97		8.97		11.13		12.30		12.80		11.97		12.63		11.97		10.97		9.67		9.37		8.20		7.37		5.83												15		7.3		8.3		9.3		10.13		11.13		12.13		13.13		13.97		14.8		15.63		16.47		17.13		17.8		18.13						P=0		10.33		11.33		11.33		11.67		13.24		12.80		11.97		12.63		11.97		10.97		9.67		9.37		8.20		7.37		5.83

				1.0		10.13		10.13		10.13		12.47		11.97		11.13		11.13		9.97		11.97		13.30		13.80		12.97		13.63		12.97		11.97		10.67		10.37		9.20		8.37		6.83												18		9.63		10.63		11.47		12.47		13.47		14.47		15.3		16.13		17.13		17.97		18.63		19.3		19.97		20.13						P=1		11.33		12.33		12.33		12.67		14.24		13.80		12.97		13.63		12.97		11.97		10.67		10.37		9.20		8.37		6.83

				2.0		11.13		11.13		11.13		13.47		12.80		12.13		12.13		10.97		12.97		14.30		14.80		13.97		14.63		13.97		12.97		11.67		11.37		10.20		9.20		7.83												20		8.97		9.97		10.97		11.97		12.8		13.8		14.8		15.63		16.63		17.47		18.3		18.97		19.63		19.97						P=2		12.33		13.33		13.33		13.67		15.24		14.80		13.97		14.63		13.97		12.97		11.67		11.37		10.20		9.20		7.83

				3.0		12.13		12.13		12.13		14.47		13.80		13.13		12.97		11.97		13.97		15.30		15.80		14.97		15.63		14.97		13.80		12.67		12.37		11.20		10.20		8.83												22		8.63		9.63		10.63		11.63		12.63		13.63		14.63		15.47		16.3		17.3		18.13		18.8		19.47		19.8						P=3		13.33		14.33		14.33		14.67		16.07		15.80		14.97		15.63		14.97		13.80		12.67		12.37		11.20		10.20		8.83

				4.0		13.13		12.97		13.13		15.30		14.80		14.13		13.97		12.97		14.97		16.30		16.80		15.97		16.63		15.97		14.80		13.67		13.35		12.20		11.20		9.83												24		8.3		9.3		10.3		11.3		12.3		13.13		14.13		15.13		15.97		16.97		17.63		18.63		19.3		19.63						P=4		14.33		15.33		15.33		15.67		17.07		16.80		15.97		16.63		15.97		14.80		13.67		13.35		12.20		11.20		9.83

				5.0		13.80		13.80		13.97		16.13		15.63		15.13		14.97		13.80		15.97		17.13		17.80		16.97		17.63		16.97		15.80		14.67		14.20		13.20		12.20		10.83												26		7.97		8.97		9.63		10.63		11.63		12.63		13.63		14.63		15.47		16.47		17.3		18.13		18.97		19.3						P=5		15		16.16		16.33		16.67		18.07		17.80		16.97		17.63		16.97		15.80		14.67		14.20		13.20		12.20		10.83

				6.0		14.63		14.63		14.80		17.13		16.63		15.97		15.80		14.97		16.80		18.13		18.80		17.97		18.47		17.97		16.80		15.67		15.20		14.03		13.20		11.67												28		9.3		10.13		11.3		12.3		13.3		14.3		15.3		16.3		17.3		18.13		19.13		19.97		20.8		21.13						P=6		15.83		17		17.33		17.67		19.07		18.80		17.97		18.47		17.97		16.80		15.67		15.20		14.03		13.20		11.67

				7.0		15.47		15.47		15.63		17.97		17.47		16.97		16.80		15.80		17.80		18.97		19.80		18.80		19.47		18.97		17.80		16.67		16.20		14.20		14.20		12.67												30		10.8		11.8		12.8		13.8		14.63		15.63		16.63		17.63		18.63		19.47		20.47		21.3		22.13		22.63						P=7		16.66		17.83		18.17		18.5		19.90		19.80		18.80		19.47		18.97		17.80		16.67		16.20		14.20		14.20		12.67

				8.0		16.30		16.13		16.47		18.63		18.30		17.97		17.63		16.80		18.80		19.97		20.63		19.80		20.47		19.80		18.80		17.67		17.20				14.53		13.67												31		10.8		11.8		12.8		13.8		14.8		15.8		16.8		17.8		18.8		19.8		20.63		21.47		22.47		22.97						P=8		17		18.5		18.83		19.33		20.74		20.63		19.80		20.47		19.80		18.80		17.67		17.20				14.53		13.67

				9.0		16.97		16.80		17.13		19.30		18.97		18.63		18.47		17.63		19.63		20.80		21.47		20.63		21.30		20.80		19.63		18.50		18.20						14.67												32		9.97		10.97		11.97		12.97		13.97		14.97		15.97		16.97		17.97		18.8		19.8		20.63		21.63		22.13						P=9		17.5		19.16		19.67		20		21.74		21.47		20.63		21.30		20.80		19.63		18.50		18.20						14.67

				10.0		17.47		17.47		17.80		19.97		19.63		19.30		19.30		17.97		20.47		21.80		22.47		21.63		22.30		21.80		20.63		19.17		19.03						15.50												33		10.63		11.63		12.63		13.63		14.63		15.63		16.63		17.63		18.47		19.47		20.47		21.3		22.3		22.8						P=10		17.83		19.66		20.33		20.67		22.40		22.47		21.63		22.30		21.80		20.63		19.17		19.03						15.50

				10.5		17.80		17.80		18.13		20.13		19.97		19.63		19.67		19.13		21.47		22.30		22.97		22.30		22.80		22.30		21.13																						34		10.13		10.97		11.97		12.97		13.97		14.97		15.97		16.97		17.97		18.97		19.8		20.8		21.8		22.3						P=10.5		18.16		20.00		20.67		21.00		22.74		22.97		22.13		22.80		22.30		21.13

				11.0		18.13		18.13		18.13		20.47		20.13		19.97		19.97		19.30		21.30		22.63		23.50		22.80		23.30		22.63		21.63																						35		8.97		9.97		10.97		11.97		12.97		13.8		14.8		15.8		16.8		17.8		18.8		19.63		20.63		21.13						P=11		18.33		20.16		21				23.24								22.63		21.13

				11.5		18.47		18.30		18.47		20.63		20.47		20.30		20.47		19.63				22.97		24.00		23.30		23.80		22.97		22.30																						36		7.67		8.67		9.67		10.67		11.67		12.67		13.67		14.67		15.67		16.67		17.67		18.5		19.17

				12.0		18.63		18.47		18.80		20.80		20.63		20.47		20.63		20.13																																				37		7.37		9.03		9.37		10.37		11.37		12.37		13.35		14.2		15.2		16.2		17.2		18.2		19.03

				12.5		18.97		18.80		18.97		20.97		20.80		20.80		20.97		20.47																																				38		6.2		7.2		8.2		9.2		10.2		11.2		12.2		13.2		14.03		14.2																Pin=-2dBm		Pin=-1dBm		Pin=0dBm		Pin=1dBm		Pin=2dBm		Pin=3dBm		Pin=4dBm		Pin=5dBm		Pin=6dBm		Pin=7dBm		Pin=8dBm		Pin=9dBm		Pin=10dBm		Pin=10.5dBm		P1dB

				13.0		19.13		18.97		19.13		20.97		20.97		21.13		21.30		20.63																																				39		5.37		6.37		7.37		8.37		9.2		10.2		11.2		12.2		13.2		14.2		14.53												10		7.13		8.13		9.13		10.13		11.13		12.13		13.13		13.8		14.63		15.47		16.3		16.97		17.47		17.8		17

																																																								40		3.83		4.83		5.83		6.83		7.83		8.83		9.83		10.83		11.67		12.67		13.67		14.67		15.5								12		7.13		8.13		9.13		10.13		11.13		12.13		12.97		13.8		14.63		15.47		16.13		16.8		17.47		17.8		17.5

																																																																																										15		7.3		8.3		9.3		10.13		11.13		12.13		13.13		13.97		14.8		15.63		16.47		17.13		17.8		18.13		18

																																																																																										18		9.63		10.63		11.47		12.47		13.47		14.47		15.3		16.13		17.13		17.97		18.63		19.3		19.97		20.13		20

				#2																																																																																						20		8.97		9.97		10.97		11.97		12.8		13.8		14.8		15.63		16.63		17.47		18.3		18.97		19.63		19.97		20

				Loss		5.8		5.8		5.8		6.8		6.8		6.8		7.8		7.8		7.8		7.8		8.3		8.3		8.3		8.3																																																										22		8.3		9.3		10.13		11.13		12.13		13.13		14.13		15.13		15.97		16.97		17.97		18.63		19.3		19.63		19.8

																																																										p=-2		p=-1		p=0		p=1		p=2		p=3		p=4		p=5		p=6		p=7		p=8		p=9		p=10		p=10.5						24		9.33		10.33		11.33		12.33		13.33		14.33		15.33		16.16		17		17.83		18.5		19.16		19.66		20		20.97

				F		10.0		12.0		15.0		18.0		20.0		22.0		24.0		26.0		28.0		30.0		31.0		32.0		33.0		34.0																								10.0		7.47		8.47		9.47		10.47		11.3		12.13		12.97		13.8		14.63		15.3		15.97		16.63		17.13		17.47						26		9.33		10.33		11.33		12.33		13.33		14.33		15.33		16.33		17.33		18.17		18.83		19.67		20.33		20.67		21.33

				-2.0		1.67		0.83		2.17		3.00		2.33		1.83		0.50		0.17		1.50		3.00		2.83		1.33		1.83		1.33																								12.0		6.63		7.63		8.63		9.63		10.47		11.3		12.13		13.13		13.8		14.63		15.3		15.8		16.47		16.97						28		9.67		10.67		11.67		12.67		13.67		14.67		15.67		16.67		17.67		18.5		19.33		20		20.67		21		21.3

				-1.0		2.67		1.83		3.17		4.00		3.33		2.83		1.50		1.17		2.33		4.00		3.67		2.33		2.83		2.33																								15.0		7.97		8.97		9.97		10.97		11.8		12.8		13.63		14.47		15.13		15.8		16.3		17.13		17.63		17.97						30.5		11.24		12.24		13.24		14.24		15.24		16.07		17.07		18.07		19.07		19.9		20.74		21.74		22.4		22.74		22.97

				0.0		3.67		2.83		4.17		4.83		4.33		3.83		2.50		1.83		3.50		5.00		4.50		3.33		3.83		3.33																								18.0		9.8		10.8		11.63		12.63		13.63		14.47		15.47		16.3		17.13		17.8		18.47		19.13		19.63		19.8						31		10.8		11.8		12.8		13.8		14.8		15.8		16.8		17.8		18.8		19.8		20.63		21.47		22.47		22.97		22.97

				1.0		4.67		3.83		5.17		5.83		5.33		4.83		3.50		2.83		4.50		6.00		5.50		4.33		4.83		4.33																								20.0		9.13		10.13		11.13		12.13		12.97		13.97		14.8		15.8		16.47		17.3		17.8		18.8		19.3		19.63						32		9.97		10.97		11.97		12.97		13.97		14.97		15.97		16.97		17.97		18.8		19.8		20.63		21.63		22.13		22.13

				2.0		5.50		4.67		6.00		6.83		6.17		5.83		4.50		3.83		5.50		6.83		6.67		5.33		5.83		5.33																								22.0		8.63		9.63		10.63		11.63		12.63		13.63		14.63		15.47		16.3		17.3		18.13		18.8		19.47		19.8						33		10.63		11.63		12.63		13.63		14.63		15.63		16.63		17.63		18.47		19.47		20.47		21.3		22.3		22.8		22.8

				3.0		6.33		5.50		7.00		7.67		7.17		6.83		5.33		4.83		6.50		7.83		7.67		6.33		6.83		6.33																								24.0		8.3		9.3		10.3		11.3		12.3		13.13		14.13		15.13		15.97		16.97		17.63		18.63		19.3		19.63						34		10.13		10.97		11.97		12.97		13.97		14.97		15.97		16.97		17.97		18.97		19.8		20.8		21.8		22.3		22.63

				4.0		7.17		6.33		7.83		8.67		8.00		7.83		6.33		5.83		7.50		8.83		8.67		7.33		7.83		7.33																								26.0		7.97		8.97		9.63		10.63		11.63		12.63		13.63		14.63		15.47		16.47		17.3		18.13		18.97		19.3						35		8.97		9.97		10.97		11.97		12.97		13.8		14.8		15.8		16.8		17.8		18.8		19.63		20.63		21.13		21.13

				5.0		8.00		7.33		8.67		9.50		9.00		8.67		7.33		6.83		8.50		9.83		9.67		8.33		8.83		8.33																								28.0		9.3		10.13		11.3		12.3		13.3		14.3		15.3		16.3		17.3		18.13		19.13		19.97		20.8		21.13						36		7.67		8.67		9.67		10.67		11.67		12.67		13.67		14.67		15.67		16.67		17.67		18.5		19.17

				6.0		8.83		8.00		9.33		10.33		9.67		9.50		8.17		7.67		9.50		10.83		10.67		9.33		9.67		9.33																								30.0		10.8		11.8		12.8		13.8		14.63		15.63		16.63		17.63		18.63		19.47		20.47		21.3		22.13		22.63						37		7.37		9.03		9.37		10.37		11.37		12.37		13.35		14.2		15.2		16.2		17.2		18.2		19.03

				7.0		9.50		8.83		10.00		11.00		10.50		10.50		9.17		8.67		10.33		11.67		11.50		10.17		10.67		10.33																								31.0		11.13		11.97		12.8		13.8		14.97		15.97		16.97		17.97		18.97		19.8		20.63		21.8		22.63		22.97						38		6.2		7.2		8.2		9.2		10.2		11.2		12.2		13.2		14.03		14.2

				8.0		10.17		9.50		10.50		11.67		11.00		11.33		9.83		9.50		11.33		12.67		12.33		11.17		11.67		11.17																								32.0		9.63		10.63		11.63		12.63		13.63		14.63		15.63		16.63		17.63		18.47		19.47		20.47		21.3		21.8						39		5.37		6.37		7.37		8.37		9.2		10.2		11.2		12.2		13.2		14.2		14.53

				9.0		10.83		10.00		11.33		12.33		12.00		12.00		10.83		10.33		12.17		13.50		13.50		12.17		12.50		12.17																								33.0		10.13		11.13		12.13		13.13		14.13		15.13		16.13		17.13		17.97		18.97		19.97		20.8		21.8		22.3						40		3.83		4.83		5.83		6.83		7.83		8.83		9.83		10.83		11.67		12.67		13.67		14.67		15.5

				10.0		11.33		10.67		11.83		12.83		12.50		12.67		11.50		11.17		13.00		14.33		14.33		13.00		13.50		13.17																								34.0		9.63		10.63		11.63		12.63		13.63		14.63		15.63		16.63		17.63		18.63		19.47		20.47		21.47		21.97

				10.5		11.67		11.17		12.17		13.00		12.83		13.00		11.83		11.50		13.33		14.83		14.67		13.50		14.00		13.67

				11.0		11.83		11.50		12.33		13.17		13.00		13.17		12.00		11.83		13.67		15.17		14.83		13.67				14.00

				11.5		12.00		11.83		12.50		13.33		13.17		13.50		12.33		12.17				15.50																																10		0.34		0.34		0.34		0.34		0.17		0		-0.16		0		0		-0.17		-0.33		-0.34		-0.34		-0.33

				12.0		12.33		12.17		12.67		13.50		13.33		13.67		12.67		12.50																																				12		-0.5		-0.5		-0.5		-0.5		-0.66		-0.83		-0.84		-0.67		-0.83		-0.84		-0.83		-1		-1		-0.83

				12.5		12.50		12.33		12.83		13.50		13.67		14.00		12.83		12.83																																				15		0.67		0.67		0.67		0.84		0.67		0.67		0.5		0.5		0.33		0.17		-0.17		0		-0.17		-0.16

				13.0		12.67		12.50		13.00		13.67		13.67		14.17		13.00		13.17																																				18		0.17		0.17		0.16		0.16		0.16		0		0.17		0.17		0		-0.17		-0.16		-0.17		-0.34		-0.33

																																																								20		0.16		0.16		0.16		0.16		0.17		0.17		0		0.17		-0.16		-0.17		-0.5		-0.17		-0.33		-0.34

						f=10		f=12		f=15		f=18		f=20		f=22		f=24		f=26		f=28		f=30		f=31		f=32		f=33		f=34																								22		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				-2.0		7.47		6.63		7.97		9.80		9.13		8.63		8.30		7.97		9.30		10.80		11.13		9.63		10.13		9.63																								24		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				-1.0		8.47		7.63		8.97		10.80		10.13		9.63		9.30		8.97		10.13		11.80		11.97		10.63		11.13		10.63																								26		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				0.0		9.47		8.63		9.97		11.63		11.13		10.63		10.30		9.63		11.30		12.80		12.80		11.63		12.13		11.63																								28		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				1.0		10.47		9.63		10.97		12.63		12.13		11.63		11.30		10.63		12.30		13.80		13.80		12.63		13.13		12.63																								30		0		0		0		0		0		0		0		0		0		0		0		0		0		0

				2.0		11.30		10.47		11.80		13.63		12.97		12.63		12.30		11.63		13.30		14.63		14.97		13.63		14.13		13.63																								31		0.33		0.17		0		0		0.17		0.17		0.17		0.17		0.17		0		0		0.33		0.16		0

				3.0		12.13		11.30		12.80		14.47		13.97		13.63		13.13		12.63		14.30		15.63		15.97		14.63		15.13		14.63																								32		-0.34		-0.34		-0.34		-0.34		-0.34		-0.34		-0.34		-0.34		-0.34		-0.33		-0.33		-0.16		-0.33		-0.33

				4.0		12.97		12.13		13.63		15.47		14.80		14.63		14.13		13.63		15.30		16.63		16.97		15.63		16.13		15.63																								33		-0.5		-0.5		-0.5		-0.5		-0.5		-0.5		-0.5		-0.5		-0.5		-0.5		-0.5		-0.5		-0.5		-0.5

				5.0		13.80		13.13		14.47		16.30		15.80		15.47		15.13		14.63		16.30		17.63		17.97		16.63		17.13		16.63																								34		-0.5		-0.34		-0.34		-0.34		-0.34		-0.34		-0.34		-0.34		-0.34		-0.34		-0.33		-0.33		-0.33		-0.33

				6.0		14.63		13.80		15.13		17.13		16.47		16.30		15.97		15.47		17.30		18.63		18.97		17.63		17.97		17.63

				7.0		15.30		14.63		15.80		17.80		17.30		17.30		16.97		16.47		18.13		19.47		19.80		18.47		18.97		18.63

				8.0		15.97		15.30		16.30		18.47		17.80		18.13		17.63		17.30		19.13		20.47		20.63		19.47		19.97		19.47

				9.0		16.63		15.80		17.13		19.13		18.80		18.80		18.63		18.13		19.97		21.30		21.80		20.47		20.80		20.47

				10.0		17.13		16.47		17.63		19.63		19.30		19.47		19.30		18.97		20.80		22.13		22.63		21.30		21.80		21.47

				10.5		17.47		16.97		17.97		19.80		19.63		19.80		19.63		19.30		21.13		22.63		22.97		21.80		22.30		21.97

				11.0		17.63		17.30		18.13		19.97		19.80		19.97		19.80		19.63		21.47		22.97		23.13						22.30

				11.5		17.80		17.63		18.30		20.13		19.97		20.30		20.13		19.97				23.30

				12.0		18.13		17.97		18.47		20.30		20.13		20.47		20.47		20.30

				12.5		18.30		18.13		18.63		20.30		20.47		20.80		20.63		20.63

				13.0		18.47		18.30		18.80		20.47		20.47		20.97		20.80		20.97

						p=-2		p=-1		p=0		p=1		p=2		p=3		p=4		p=5		p=6		p=7		p=8		p=9		p=10		p=10.5

				10.0		7.47		8.47		9.47		10.47		11.3		12.13		12.97		13.8		14.63		15.3		15.97		16.63		17.13		17.47

				12.0		6.63		7.63		8.63		9.63		10.47		11.3		12.13		13.13		13.8		14.63		15.3		15.8		16.47		16.97

				15.0		7.97		8.97		9.97		10.97		11.8		12.8		13.63		14.47		15.13		15.8		16.3		17.13		17.63		17.97

				18.0		9.8		10.8		11.63		12.63		13.63		14.47		15.47		16.3		17.13		17.8		18.47		19.13		19.63		19.8

				20.0		9.13		10.13		11.13		12.13		12.97		13.97		14.8		15.8		16.47		17.3		17.8		18.8		19.3		19.63

				22.0		8.63		9.63		10.63		11.63		12.63		13.63		14.63		15.47		16.3		17.3		18.13		18.8		19.47		19.8

				24.0		8.3		9.3		10.3		11.3		12.3		13.13		14.13		15.13		15.97		16.97		17.63		18.63		19.3		19.63

				26.0		7.97		8.97		9.63		10.63		11.63		12.63		13.63		14.63		15.47		16.47		17.3		18.13		18.97		19.3

				28.0		9.3		10.13		11.3		12.3		13.3		14.3		15.3		16.3		17.3		18.13		19.13		19.97		20.8		21.13

				30.0		10.8		11.8		12.8		13.8		14.63		15.63		16.63		17.63		18.63		19.47		20.47		21.3		22.13		22.63

				31.0		11.13		11.97		12.8		13.8		14.97		15.97		16.97		17.97		18.97		19.8		20.63		21.8		22.63		22.97

				32.0		9.63		10.63		11.63		12.63		13.63		14.63		15.63		16.63		17.63		18.47		19.47		20.47		21.3		21.8

				33.0		10.13		11.13		12.13		13.13		14.13		15.13		16.13		17.13		17.97		18.97		19.97		20.8		21.8		22.3

				34.0		9.63		10.63		11.63		12.63		13.63		14.63		15.63		16.63		17.63		18.63		19.47		20.47		21.47		21.97
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				Simulation results

				f		Simulations		Measurements

				10		13.8

				12		15.54

				14		16.57

				16		16.72

				18		16.95		17.33

				20		17.07		19

				22		17.47		20

				24		18.93		20

				26		20.87		21.3

				28		21.5		21.4

				30		21.05		23.5

				32		18.43

				34		16.4

				36		14.81

				38		13.79

				Measurement results

				18		17.33

				20		19

				24		20

				26		21.3

				28		21.4

				30.5		23.5

				32

				32

				34

				36

				38

				40

				Simulation

				f		Pin=4dBm		Pin=6dBm		Pin=7dBm

				10		14.248		15.34		15.79

				12		16.07		17.085		17.503

				14		16.264		17.597		18.061

				16		15.636		17.132		17.739

				18		15.064		16.658		17.363

				20		14.835		16.471		17.205

				22		15.274		16.884		17.593

				24		16.52		18.027		18.638

				26		18.102		19.499		20.048

				28		17.962		19.751		20.431

				30		15.328		17.191		18.119

				32		12.444		14.326		15.244

				34		9.87		11.786		12.726

				36		7.525		9.461		10.414

				38		5.132		7.076		8.035

				40
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										Id=114mA		Id=126mA		Id=144mA		Id=154mA		Vg=-0.1V		Vg=0.0V		Vg=0.15V		Vg=0.2

								Pin(mW)		Vg=-0.1V		Vg=0.0V		Vg=0.15V		Vg=0.2		1.14E+02		1.26E-01		1.44E-01		1.54E-01

								0.00		0.01		8.26		8.26		8.57		1.04E-03

								0.71		7.36		9.08		9.08		9.44

								0.79		8.41		10.19		10.19		10.59

								0.89		9.44		11.43		11.67		11.89

								1.00		11.02		12.82		13.09		13.34

								1.12		12.11		14.39		14.69		14.96

								1.26		13.58		16.14		16.48		16.48

								1.41		14.96		18.11		18.49		18.84																												DC Parameters		Mean

								1.58		17.10		20.32		20.75		21.13																												Gm [mS/mm]		475

								1.78		19.19		22.80		23.28		23.28																												Idss [mA/mm]		200

								2.00		21.53		24.66		26.12		26.61																												Vp [V]		-0.6

								2.24		23.28		27.67		29.31		29.31																												AC Parameters		100um/200um

								2.51		26.61		31.05		32.21		32.89																												fT [GHz]		75/82

								2.82		29.31		34.83		36.90		36.14																												Gain [dB] @12GHz		13.29/12.31

								3.16		32.21		39.08		41.40		40.55																												MSG/MAG [dB] @12GHz		14.4/15.3

								3.55		36.14		41.40		44.67		45.50

								3.98		39.81		46.45		50.12		49.20

								4.47		43.85		52.12		55.21		55.21

								5.01		46.45		57.28		61.94		60.67

								5.62		53.09		63.10		68.08		68.08																												Items		Measurements

								6.31		57.28		68.08		73.62		74.99																												Vdd  [V]		5

								7.08		64.27		76.38		82.60		82.60																												Vgs  [V]		0.15

								7.94		70.79		84.14		92.68		90.78																												Operation Frequency [GHz]		17.4 ~ 36.1

								8.91		74.99		87.50		98.17		98.17																												BW (3dB)  [GHz]		18.7

								10.00		80.91		98.17		107.89		107.89																												S21 (max)  [dB]		14.0 (@30.6GHz)

								11.22		89.13		105.93		116.68		116.68																												S21 (average)  [dB]		11.5

								12.59		96.16		112.20		123.59		128.23																												P1dB [dBm]		> 20

								14.13		103.99		121.06		133.35		135.83																												S11    [dB]		< -10

																																												S22    [dB]		< -10
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			8.5			8.5			8.5			8.5


			9			9			9			9


			9.5			9.5			9.5			9.5


			10			10			10			10


			10.5			10.5			10.5			10.5


			11			11			11			11


			11.5			11.5			11.5			11.5





Vg=-0.1V, Vd=5V


Vg=0.0V, Vd=5V


Vg=0.15V, Vd=5V


Vg=0.2V, Vd=5V


Pin(dBm)


Pout(dBm)


LMDS-CPE SSPA
@ 26.5GHz


8.17


9.17


9.17


9.33


8.67


9.58


9.58


9.75


9.25


10.08


10.08


10.25


9.75


10.58


10.67


10.75


10.42


11.08


11.17


11.25


10.83


11.58


11.67


11.75


11.33


12.08


12.17


12.17


11.75


12.58


12.67


12.75


12.33


13.08


13.17


13.25


12.83


13.58


13.67


13.67


13.33


13.92


14.17


14.25


13.67


14.42


14.67


14.67


14.25


14.92


15.08


15.17


14.67


15.42


15.67


15.58


15.08


15.92


16.17


16.08


15.58


16.17


16.5


16.58


16


16.67


17


16.92


16.42


17.17


17.42


17.42


16.67


17.58


17.92


17.83


17.25


18


18.33


18.33


17.58


18.33


18.67


18.75


18.08


18.83


19.17


19.17


18.5


19.25


19.67


19.58


18.75


19.42


19.92


19.92


19.08


19.92


20.33


20.33


19.5


20.25


20.67


20.67


19.83


20.5


20.92


21.08


20.17


20.83


21.25


21.33
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			5			5			5


			5.5			5.5			5.5


			6			6			6


			6.5			6.5			6.5


			7			7			7
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Summary of Power Measurements for LMDS-CPE SSPA


f=24.25GHz


f=25GHz


f=26.5GHz


Pin(dBm)


Pout(dBm)


LMDS-CPE SSPA
@Vg=0.15V, Vd=3V, Id=121mA


-2


-2


-2


-1.5


-1.5


-1.5


-1


-1


-1


-0.5


-0.5


-0.5


0


0


0


0.5


0.5


0.5


1


1


1


1.5


1.5


1.5


2


2


2


2.5


2.5


2.5


3


3


3


3.5


3.5


3.5


4


4


4


4.5


4.5


4.5


5


5


5


5.5


5.5


5.5


6


6


6


6.5


6.5


6.5


7


7


7


7.5


7.5


7.5


8


8


8


8.5


8.5


8.5


9


9


9


9.5


9.5


9.5


10


10


10


10.5


10.5


10.5


11


11


11


11.5


11.5


11.5


12


12


12


9.08


9


10.08


9.58


9.5


10.67


10.25


10.08


11.17


10.75


10.58


11.67


11.08


11.17


12.17


11.58


11.67


12.58


12.08


12.25


13.08


12.58


12.58


13.58


13.08


13.08


14.08


13.58


13.58


14.5


14.08


14.08


15


14.58


14.58


15.5


15


15.08


15.92


15.42


15.5


16.33


15.83


16


16.75


16.25


16.33


17.17


16.58


16.67


17.5


16.92


17


17.92


17.33


17.42


18.25


17.67


17.75


18.5


17.83


18


18.92


18.08


18.17


19.08


18.42


18.5


19.33


18.58


18.75


19.58


18.83


18.92


19.75


19.08


19.08


19.92


19.17


19.25


20.08


19.25


19.42


20.33


19.33


19.58


20.33


f=24.25GHz


f=25GHz


f=26.5GHz


Pin(dBm)


Pout(dBm)


LMDS-CPE SSPA
@Vg=0.15V, Vd=5V, Id=144mA


8.33


8.5


9.17


9


9


9.58


9.5


9.5


10.08


9.8


10


10.67


10.33


10.5


11.17


10.83


11


11.67


11.33


11.5


12.17


11.83


12


12.67


12.33


12.5


13.17


12.83


13


13.67


13.33


13.5


14.17


13.83


14


14.67


14.17


14.5


15.08


14.67


15


15.67


15.17


15.5


16.17


15.67


16


16.5


16.17


16.33


17


16.5


16.75


17.42


17


17.25


17.92


17.33


17.67


18.33


17.83


18.08


18.67


18.33


18.42


19.17


18.67


18.83


19.67


19


19.33


19.92


19.33


19.58


20.33


19.67


19.83


20.67


20


20.17


20.92


20.33


20.42


21.25





data (5_7)_ETRI


			





Summary of Power Measurements for LMDS-CPE SSPA(#39)





data (5_7)_ETRI


			-2			-2			-2			-2			-2
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			4.5			4.5			4.5			4.5			4.5


			5			5			5			5			5


			5.5			5.5			5.5			5.5			5.5


			6			6			6			6			6


			6.5			6.5			6.5			6.5			6.5


			7			7			7			7			7


			7.5			7.5			7.5			7.5			7.5


			8			8			8			8			8


			8.5			8.5			8.5			8.5			8.5


			9			9			9			9			9


			9.5			9.5			9.5			9.5			9.5


			10			10			10			10			10


			10.5			10.5			10.5			10.5			10.5


			11			11			11			11			11


			11.5			11.5			11.5			11.5			11.5


			12			12			12			12			12


			12.5			12.5			12.5			12.5			12.5


			13			13			13			13			13


			13.5			13.5			13.5			13.5			13.5





f=18GHz


f=24GHz


f=26GHz


f=28GHz


f=30.5GHz


Pin [dBm]


Pout [dBm]


SSPA for LMDS_CPE(#39)
@Vd=5V, Vg=0.15V, Id=129mA


8.33


9.33


9.33


9.67


11.24


8.83


9.83


9.83


10.17


11.74


9.33


10.33


10.33


10.67


12.24


9.83


10.83


10.83


11.17


12.74


10.33


11.33


11.33


11.67


13.24


10.83


11.83


11.83


12.17


13.74


11.33


12.33


12.33


12.67


14.24


11.83


12.83


12.83


13.17


14.74


12.33


13.33


13.33


13.67


15.24


12.83


13.83


13.83


14.17


15.57


13.33


14.33


14.33


14.67


16.07


13.83


14.83


14.83


15.17


16.57


14.33


15.33


15.33


15.67


17.07


14.66


15.83


15.83


16.17


17.57


15


16.16


16.33


16.67


18.07


15.5


16.66


16.83


17.17


18.57


15.83


17


17.33


17.67


19.07


16.16


17.33


17.67


18.17


19.4


16.66


17.83


18.17


18.5


19.9


16.83


18.16


18.5


18.83


20.24


17


18.5


18.83


19.33


20.74


17.33


18.83


19.33


19.5


21.24


17.5


19.16


19.67


20


21.74


17.66


19.5


20.17


20.33


22.07


17.83


19.66


20.33


20.67


22.4


18.16


20


20.67


21


22.74


18.33


20.16


21


23.24


18.5


20.5


21.33


23.57


18.66


20.66


21.67


20.83





data (5_7)_ETRI (2)


			-2			-2			-2


			-1.5			-1.5			-1.5


			-1			-1			-1


			-0.5			-0.5			-0.5


			0			0			0


			0.5			0.5			0.5


			1			1			1


			1.5			1.5			1.5


			2			2			2


			2.5			2.5			2.5


			3			3			3


			3.5			3.5			3.5


			4			4			4


			4.5			4.5			4.5


			5			5			5


			5.5			5.5			5.5


			6			6			6


			6.5			6.5			6.5


			7			7			7


			7.5			7.5			7.5


			8			8			8


			8.5			8.5			8.5


			9			9			9


			9.5			9.5			9.5


			10			10			10


			10.5			10.5			10.5


			11			11			11


			11.5			11.5			11.5


			12			12			12


			12.5			12.5			12.5


			13			13			13


			13.5			13.5			13.5





f=26GHz


f=28GHz


f=30.5GHz


Pin [dBm]


Pout [dBm]


SSPA for LMDS_CPE(#39)
@Vd=5V, Vg=0.0V, Id=111mA


8.83


9.33


10.9


9.33


9.83


11.4


9.83


10.33


11.9


10.33


10.83


12.4


10.83


11.33


12.9


11.33


11.83


13.4


11.83


12.33


13.9


12.33


12.83


14.4


12.83


13.33


14.9


13.33


13.83


15.4


13.83


14.33


15.9


14.33


14.83


16.4


14.67


15.17


16.9


15.33


15.59


17.4


15.67


16


17.9


16


16.5


18.24


16.5


17


18.74


17


17.5


19.24


17.33


17.83


19.74


17.67


18.33


20.24


18.17


18.67


20.57


18.5


19


21.07


18.83


19.33


21.4


19.17


19.83


21.9


19.5


20.17


22.24


19.83


20.33


22.74


23.07


23.4





data
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			6.5			6.5			6.5			6.5


			7			7			7			7


			7.5			7.5			7.5			7.5


			8			8			8			8


			8.5			8.5			8.5			8.5


			9			9			9			9


			9.5			9.5			9.5			9.5


			10			10			10			10


			10.5			10.5			10.5			10.5


			11			11			11			11


			11.5			11.5			11.5			11.5


			12			12			12			12


			12.5			12.5			12.5			12.5





Summary of Power Measurements for LMDS-CPE SSPA


f=18GHz


f=20GHz


f=24GHz


f=26GHz


f=28GHz


f=30.5GHz


Pin [dBm]


Pout [dBm]


SSPA for LMDS_CPE
@Vd=5V, Vg=0.15V, Id=144mA


-2


-2


-2


-2


-2


-2


-1


-1


-1


-1


-1


-1


0


0


0


0


0


0


1


1


1


1


1


1


2


2


2


2


2


2


3


3


3


3


3


3


4


4


4


4


4


4


5


5


5


5


5


5


6


6


6


6


6


6


7


7


7


7


7


7


7.5


7.5


7.5


7.5


7.5


7.5


8


8


8


8


8


8


8.5


8.5


8.5


8.5


8.5


8.5


9


9


9


9


9


9


9.5


9.5


9.5


9.5


9.5


9.5


10


10


10


10


10


10


10.5


10.5


10.5


10.5


10.5


10.5


7.83


8.17


7.33


8.5


8.83


9.9


8.83


9.17


8.33


9.5


9.83


10.9


9.83


10.17


9.5


10.5


10.83


11.9


10.83


11.33


10.5


11.83


12


12.9


12


12.33


11.83


13


13


13.9


13


13.5


13


14.17


14.17


15.07


14.16


14.5


14


15


15.33


16.07


15.16


15.5


15


16


16.33


17.4


15.83


16.33


16


17


17.5


18.4


16.66


17


16.83


17.83


18.33


19.4


16.995


17.33


17.16


18.17


18.67


19.9


17.33


17.67


17.66


18.67


19.17


20.4


17.58


18


18


19


19.67


20.9


17.83


18.33


18.33


19.5


20


21.24


18.08


18.5


18.83


20


20.5


21.74


18.33


18.83


19.13


20.33


20.83


21.9


18.5


19


19.5


20.67


21.17


22.24


f=18GHz


f=24GHz


f=28GHz


f=30.5GHz


Pin [dBm]


Pout [dBm]


SSPA for LMDS_CPE
@Vd=5V, Vg=-0.1V, Id=114mA


7.83


7.33


8.83


9.9


8.66


8.33


9.83


10.9


9.66


9.33


10.83


11.9


10.5


10.17


11.83


12.9


11.5


11.17


12.67


13.9


12.16


12


13.67


14.9


13.16


13


14.67


15.9


13.83


13.83


15.5


16.9


14.16


14.17


16


17.4


14.5


14.5


16.5


17.9


14.83


14.83


17


18.4


15.16


15.33


17.33


18.9


15.5


15.67


17.83


19.24


15.83


16


18.17


19.74


16.16


16.33


18.67


20.07


16.5


16.67


18.83


20.57


16.66


17


19.17


20.9


17


17.33


19.67


21.4


17.16


17.5


20


21.9


17.5


18


22.07


17.66


18.33


22.4


18


18.67


18.16


19
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f=18GHz


f=24GHz


f=28GHz


f=30.5GHz


Pin [dBm]


Pout [dBm]


SSPA for LMDS_CPE
@Vd=5V, Vg=-0.1V, Id=114mA


7.83


7.17


9.17


9.9


9


8.17


10.33


11.07


10


9.33


11.33


12.24


11


10.33


12.5


13.24


12


11.33


13.5


14.4


12.83


12.17


14.5


15.4


13.66


13.17


15.33


16.4


14.5


14.17


16.17


17.24


15


14.5


16.67


17.74


15.33


15


17.17


18.24


15.66


15.5


17.5


18.74


16


15.83


18


19.24


16.33


16.17


18.5


19.74


16.5


16.5


18.83


20.07


16.83


16.87


19.33


20.57


17


17.17


19.83


20.9


17.33


17.5


20
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17.5


17.83


20.5


21.74


17.66


18.17


20.83


22.07


17.83


18.33


22.57


18.16


18.67
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18.16


18.83


18.5
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			9			9			9			9


			9.5			9.5			9.5			9.5


			10			10			10			10


			10.5			10.5			10.5			10.5


			11			11			11			11


			11.5			11.5			11.5			11.5


			12			12			12			12


			12.5			12.5			12.5			12.5


			13			13			13			13


			13.5			13.5			13.5			13.5





f=24GHz


f=26GHz


f=28GHz


f=30.5GHz


Pin [dBm]


Pout [dBm]


9.33


9.33


9.67


11.24


9.83


9.83


10.17


11.74


10.33


10.33


10.67


12.24


10.83


10.83


11.17


12.74


11.33


11.33


11.67


13.24


11.83


11.83


12.17


13.74


12.33


12.33


12.67


14.24


12.83


12.83


13.17


14.74


13.33


13.33


13.67


15.24


13.83


13.83


14.17


15.57


14.33


14.33


14.67


16.07


14.83


14.83


15.17


16.57


15.33


15.33


15.67


17.07


15.83


15.83


16.17


17.57


16.16


16.33


16.67


18.07


16.66


16.83


17.17


18.57


17


17.33


17.67


19.07


17.33


17.67


18.17


19.4


17.83


18.17


18.5


19.9


18.16


18.5


18.83


20.24


18.5


18.83


19.33


20.74


18.83


19.33


19.5


21.24


19.16


19.67


20


21.74


19.5


20.17


20.33


22.07


19.66


20.33


20.67


22.4


20


20.67


21


22.74


20.16


21


23.24


20.5


21.33


23.57


20.66


21.67


20.83





			


						#39


						Vg=0.15V, Vd=5V, Id=129mA (Raw Data)																		Vg=0.15V, Vd=5V, Id=129mA (Raw Data)


																								Loss			3.83			4.83			5			5			5.57									Data															추세선 식															추세선 식 - 측정치


						Pin(dBm)			f=18GHz			f=24GHz			f=26GHz			f=28GHz			f=30.5GHz			Pin(dBm)			f=18GHz			f=24GHz			f=26GHz			f=28GHz			f=30.5GHz						Pin(dBm)			f=18GHz			f=24GHz			f=26GHz			f=28GHz			f=30.5GHz			f=18GHz			f=24GHz			f=26GHz			f=28GHz			f=30.5GHz			f=18GHz			f=24GHz			f=26GHz			f=28GHz			f=30.5GHz


						-2.0			4.50			4.50			4.33			4.67			5.67			-2.0			8.33			9.33			9.33			9.67			11.24						-2			8.33			9.33			9.33			9.67			11.24			8.43			9.45			9.43			9.73			11.28			0.101			0.117			0.103			0.061			0.040


						-1.5			5.00			5.00			4.83			5.17			6.17			-1.5			8.83			9.83			9.83			10.17			11.74						-1.5			8.83			9.83			9.83			10.17			11.74			8.91			9.92			9.92			10.22			11.77			0.078			0.095			0.086			0.050			0.025


						-1.0			5.50			5.50			5.33			5.67			6.67			-1.0			9.33			10.33			10.33			10.67			12.24						-1			9.33			10.33			10.33			10.67			12.24			9.39			10.40			10.40			10.71			12.25			0.056			0.072			0.069			0.040			0.010


						-0.5			6.00			6.00			5.83			6.17			7.17			-0.5			9.83			10.83			10.83			11.17			12.74						-0.5			9.83			10.83			10.83			11.17			12.74			9.86			10.88			10.88			11.20			12.74			0.033			0.050			0.052			0.030			-0.005


						0.0			6.50			6.50			6.33			6.67			7.67			0.0			10.33			11.33			11.33			11.67			13.24						0			10.33			11.33			11.33			11.67			13.24			10.34			11.36			11.37			11.69			13.22			0.011			0.028			0.035			0.020			-0.020


						0.5			7.00			7.00			6.83			7.17			8.17			0.5			10.83			11.83			11.83			12.17			13.74						0.5			10.83			11.83			11.83			12.17			13.74			10.82			11.84			11.85			12.18			13.71			-0.011			0.006			0.018			0.010			-0.035


						1.0			7.50			7.50			7.33			7.67			8.67			1.0			11.33			12.33			12.33			12.67			14.24						1			11.33			12.33			12.33			12.67			14.24			11.30			12.31			12.33			12.67			14.19			-0.034			-0.016			0.001			-0.000			-0.050


						1.5			8.00			8.00			7.83			8.17			9.17			1.5			11.83			12.83			12.83			13.17			14.74						1.5			11.83			12.83			12.83			13.17			14.74			11.77			12.79			12.81			13.16			14.68			-0.056			-0.039			-0.016			-0.010			-0.065


						2.0			8.50			8.50			8.33			8.67			9.67			2.0			12.33			13.33			13.33			13.67			15.24						2			12.33			13.33			13.33			13.67			15.24			12.25			13.27			13.30			13.65			15.16			-0.079			-0.061			-0.033			-0.021			-0.080


						2.5			9.00			9.00			8.83			9.17			10.00			2.5			12.83			13.83			13.83			14.17			15.57						2.5			12.83			13.83			13.83			14.17			15.57			12.73			13.75			13.78			14.14			15.65			-0.101			-0.083			-0.050			-0.031			0.075


						3.0			9.50			9.50			9.33			9.67			10.50			3.0			13.33			14.33			14.33			14.67			16.07						3			13.33			14.33			14.33			14.67			16.07			13.21			14.22			14.26			14.63			16.13			-0.123			-0.105			-0.067			-0.041			0.060


						3.5			10.00			10.00			9.83			10.17			11.00			3.5			13.83			14.83			14.83			15.17			16.57						3.5			13.83			14.83			14.83			15.17			16.57			13.68			14.70			14.75			15.12			16.62			-0.146			-0.128			-0.084			-0.051			0.045


						4.0			10.50			10.50			10.33			10.67			11.50			4.0			14.33			15.33			15.33			15.67			17.07						4			14.33			15.33			15.33			15.67			17.07			14.16			15.18			15.23			15.61			17.10			-0.168			-0.150			-0.101			-0.061			0.030


						4.5			10.83			11.00			10.83			11.17			12.00			4.5			14.66			15.83			15.83			16.17			17.57						4.5			14.66			15.83			15.83			16.17			17.57			14.64			15.66			15.71			16.10			17.59			-0.021			-0.172			-0.118			-0.071			0.015


						5.0			11.17			11.33			11.33			11.67			12.50			5.0			15.00			16.16			16.33			16.67			18.07						5			15			16.16			16.33			16.67			18.07			15.12			16.14			16.20			16.59			18.07			0.117			-0.024			-0.135			-0.082			0.000


						5.5			11.67			11.83			11.83			12.17			13.00			5.5			15.50			16.66			16.83			17.17			18.57						5.5			15.5			16.66			16.83			17.17			18.57			15.59			16.61			16.68			17.08			18.56			0.095			-0.047			-0.152			-0.092			-0.015


						6.0			12.00			12.17			12.33			12.67			13.50			6.0			15.83			17.00			17.33			17.67			19.07						6			15.83			17			17.33			17.67			19.07			16.07			17.09			17.16			17.57			19.04			0.242			0.091			-0.169			-0.102			-0.030


						6.5			12.33			12.50			12.67			13.17			13.83			6.5			16.16			17.33			17.67			18.17			19.40						6.5						17.33			17.67			18.17						16.55			17.57			17.64			18.06			19.53			0.390			0.239			-0.026			-0.112			0.125


						7.0			12.83			13.00			13.17			13.50			14.33			7.0			16.66			17.83			18.17			18.50			19.90						7						17.83			18.17			18.5						17.03			18.05			18.13			18.55			20.01			0.367			0.217			-0.043			0.048			0.110


						7.5			13.00			13.33			13.50			13.83			14.67			7.5			16.83			18.16			18.50			18.83			20.24						7.5									18.50			18.83						17.51			18.52			18.61			19.04			20.50			0.675			0.364			0.110			0.208			0.255


						8.0			13.17			13.67			13.83			14.33			15.17			8.0			17.00			18.50			18.83			19.33			20.74						8									18.83			19.33						17.98			19.00			19.09			19.53			20.98			0.983			0.502			0.263			0.198			0.240


						8.5			13.50			14.00			14.33			14.50			15.67			8.5			17.33			18.83			19.33			19.50			21.24						8.5									19.33									18.46			19.48			19.58			20.02			21.47			1.130			0.650			0.246			0.517			0.225


						9.0			13.67			14.33			14.67			15.00			16.17			9.0			17.50			19.16			19.67			20.00			21.74						9																		18.94			19.96			20.06			20.51			21.95			1.438			0.798			0.389			0.507			0.210


						9.5			13.83			14.67			15.17			15.33			16.50			9.5			17.66			19.50			20.17			20.33			22.07						9.5																		19.42			20.44			20.54			21.00			22.44			1.755			0.935			0.372			0.667			0.365


						10.0			14.00			14.83			15.33			15.67			16.83			10.0			17.83			19.66			20.33			20.67			22.40						10																		19.89			20.91			21.03			21.49			22.92			2.063			1.253			0.695			0.817			0.520


						10.5			14.33			15.17			15.67			16.00			17.17			10.5			18.16			20.00			20.67			21.00			22.74						10.5																		20.37			21.39			21.51			21.98			23.41			2.211			1.391			0.838			0.977			0.665


						11.0			14.50			15.33			16.00						17.67			11.0			18.33			20.16			21.00						23.24						11																		20.85			21.87			21.99			22.47			23.89			2.518			1.709			0.991						0.650


						11.5			14.67			15.67			16.33						18.00			11.5			18.50			20.50			21.33						23.57						11.5																		21.33			22.35			22.47			22.96			24.38			2.826			1.846			1.144						0.805


						12.0			14.83			15.83			16.67									12.0			18.66			20.66			21.67												12																		21.80			22.82			22.96			23.45			24.86			3.143			2.164			1.287


						12.5						16.00												12.5						20.83															12.5																		22.28			23.30			23.44			23.94			25.35						2.472


						13.0																		13.0																					13																		22.76			23.78			23.92			24.43			25.83


						13.5																		13.5																					13.5																		23.24			24.26			24.41			24.92			26.32


						Vg=0.0V, Vd=5V, Id=111mA (Raw Data)																		Vg=0.0V, Vd=5V, Id=111mA (Raw Data)


																								Loss			5			5			5.57


						Pin(dBm)			f=18GHz			f=24GHz			f=26GHz			f=28GHz			f=30.5GHz			Pin(dBm)			f=26GHz			f=28GHz			f=30.5GHz


						-2.0									3.83			4.33			5.33			-2.0			8.83			9.33			10.90


						-1.5									4.33			4.83			5.83			-1.5			9.33			9.83			11.40


						-1.0									4.83			5.33			6.33			-1.0			9.83			10.33			11.90


						-0.5									5.33			5.83			6.83			-0.5			10.33			10.83			12.40


						0.0									5.83			6.33			7.33			0.0			10.83			11.33			12.90


						0.5									6.33			6.83			7.83			0.5			11.33			11.83			13.40


						1.0									6.83			7.33			8.33			1.0			11.83			12.33			13.90


						1.5									7.33			7.83			8.83			1.5			12.33			12.83			14.40


						2.0									7.83			8.33			9.33			2.0			12.83			13.33			14.90


						2.5									8.33			8.83			9.83			2.5			13.33			13.83			15.40


						3.0									8.83			9.33			10.33			3.0			13.83			14.33			15.90


						3.5									9.33			9.83			10.83			3.5			14.33			14.83			16.40


						4.0									9.67			10.17			11.33			4.0			14.67			15.17			16.90


						4.5									10.33			10.59			11.83			4.5			15.33			15.59			17.40


						5.0									10.67			11.00			12.33			5.0			15.67			16.00			17.90


						5.5									11.00			11.50			12.67			5.5			16.00			16.50			18.24


						6.0									11.50			12.00			13.17			6.0			16.50			17.00			18.74


						6.5									12.00			12.50			13.67			6.5			17.00			17.50			19.24


						7.0									12.33			12.83			14.17			7.0			17.33			17.83			19.74


						7.5									12.67			13.33			14.67			7.5			17.67			18.33			20.24


						8.0									13.17			13.67			15.00			8.0			18.17			18.67			20.57


						8.5									13.50			14.00			15.50			8.5			18.50			19.00			21.07


						9.0									13.83			14.33			15.83			9.0			18.83			19.33			21.40


						9.5									14.17			14.83			16.33			9.5			19.17			19.83			21.90


						10.0									14.50			15.17			16.67			10.0			19.50			20.17			22.24


						10.5									14.83			15.33			17.17			10.5			19.83			20.33			22.74


						11.0									15.17						17.50			11.0									23.07


						11.5									15.50						17.83			11.5									23.40


						12.0																		12.0


						12.5																		12.5


						13.0																		13.0


						13.5																		13.5


																																																												ㅋㅋ
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SSPA for LMDS_CPE
@Vd=5V, Vg=0.15V, Id=129mA
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SSPA for LMDS_CPE
@Vd=5V, Vg=0.0V, Id=111mA
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y24 = 0.9555x + 11.353


y26 = 0.966x + 11.365


y28 = 0.9797x + 11.69


y30 = 0.97x + 13.22
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						old


						Vg=0.15V, Vd=5V, Id=144mA (Raw Data)																					Vg=0.15V, Vd=5V, Id=144mA (Raw Data)


																											Loss			3.83			4			4.83			5			5			5.57


						Pin(dBm)			f=18GHz			f=20GHz			f=24GHz			f=26GHz			f=28GHz			f=30.5GHz			Pin(dBm)			f=18GHz			f=20GHz			f=24GHz			f=26GHz			f=28GHz			f=30.5GHz


						-2.0			4.00			4.17			2.50			3.50			3.83			4.33			-2.0			7.83			8.17			7.33			8.50			8.83			9.90


						-1.0			5.00			5.17			3.50			4.50			4.83			5.33			-1.0			8.83			9.17			8.33			9.50			9.83			10.90


						0.0			6.00			6.17			4.67			5.50			5.83			6.33			0.0			9.83			10.17			9.50			10.50			10.83			11.90


						1.0			7.00			7.33			5.67			6.83			7.00			7.33			1.0			10.83			11.33			10.50			11.83			12.00			12.90


						2.0			8.17			8.33			7.00			8.00			8.00			8.33			2.0			12.00			12.33			11.83			13.00			13.00			13.90


						3.0			9.17			9.50			8.17			9.17			9.17			9.50			3.0			13.00			13.50			13.00			14.17			14.17			15.07


						4.0			10.33			10.50			9.17			10.00			10.33			10.50			4.0			14.16			14.50			14.00			15.00			15.33			16.07


						5.0			11.33			11.50			10.17			11.00			11.33			11.83			5.0			15.16			15.50			15.00			16.00			16.33			17.40


						6.0			12.00			12.33			11.17			12.00			12.50			12.83			6.0			15.83			16.33			16.00			17.00			17.50			18.40


						7.0			12.83			13.00			12.00			12.83			13.33			13.83			7.0			16.66			17.00			16.83			17.83			18.33			19.40


						7.5			13.17			13.33			12.33			13.17			13.67			14.33			7.5			17.00			17.33			17.16			18.17			18.67			19.90


						8.0			13.50			13.67			12.83			13.67			14.17			14.83			8.0			17.33			17.67			17.66			18.67			19.17			20.40


						8.5			13.75			14.00			13.17			14.00			14.67			15.33			8.5			17.58			18.00			18.00			19.00			19.67			20.90


						9.0			14.00			14.33			13.50			14.50			15.00			15.67			9.0			17.83			18.33			18.33			19.50			20.00			21.24


						9.5			14.25			14.50			14.00			15.00			15.50			16.17			9.5			18.08			18.50			18.83			20.00			20.50			21.74


						10.0			14.50			14.83			14.30			15.33			15.83			16.33			10.0			18.33			18.83			19.13			20.33			20.83			21.90


						10.5			14.67			15.00			14.67			15.67			16.17			16.67			10.5			18.50			19.00			19.50			20.67			21.17			22.24


						11.0			14.83			15.17			14.83			16.00						17.17			11.0


						11.5			15.00			15.33			15.17			16.33						17.50			11.5


						12.0			15.00			15.50			15.33			16.50									12.0


						12.5			15.17						15.50			16.67									12.5


						13.0			15.33						15.83			17.00									13.0


						13.5												17.33									13.5


						Vg=-0.1V, Vd=5V, Id=1140mA (Raw Data)															Vg=-0.1V, Vd=5V, Id=114mA (Raw Data)


																					Loss			3.83			4			5			5.57


						Pin(dBm)			f=18GHz			f=24GHz			f=28GHz			f=30.5GHz			Pin(dBm)			f=18GHz			f=24GHz			f=28GHz			f=30.5GHz


						-2.0			4.00			3.33			3.83			4.33			-2.0			7.83			7.33			8.83			9.90


						-1.0			4.83			4.33			4.83			5.33			-1.0			8.66			8.33			9.83			10.90


						0.0			5.83			5.33			5.83			6.33			0.0			9.66			9.33			10.83			11.90


						1.0			6.67			6.17			6.83			7.33			1.0			10.50			10.17			11.83			12.90


						2.0			7.67			7.17			7.67			8.33			2.0			11.50			11.17			12.67			13.90


						3.0			8.33			8.00			8.67			9.33			3.0			12.16			12.00			13.67			14.90


						4.0			9.33			9.00			9.67			10.33			4.0			13.16			13.00			14.67			15.90


						5.0			10.00			9.83			10.50			11.33			5.0			13.83			13.83			15.50			16.90


						5.5			10.33			10.17			11.00			11.83			5.5			14.16			14.17			16.00			17.40


						6.0			10.67			10.50			11.50			12.33			6.0			14.50			14.50			16.50			17.90


						6.5			11.00			10.83			12.00			12.83			6.5			14.83			14.83			17.00			18.40


						7.0			11.33			11.33			12.33			13.33			7.0			15.16			15.33			17.33			18.90


						7.5			11.67			11.67			12.83			13.67			7.5			15.50			15.67			17.83			19.24


						8.0			12.00			12.00			13.17			14.17			8.0			15.83			16.00			18.17			19.74


						8.5			12.33			12.33			13.67			14.50			8.5			16.16			16.33			18.67			20.07


						9.0			12.67			12.67			13.83			15.00			9.0			16.50			16.67			18.83			20.57


						9.5			12.83			13.00			14.17			15.33			9.5			16.66			17.00			19.17			20.90


						10.0			13.17			13.33			14.67			15.83			10.0			17.00			17.33			19.67			21.40


						10.5			13.33			13.50			15.00			16.33			10.5			17.16			17.50			20.00			21.90


						11.0			13.67			14.00						16.50			11.0			17.50			18.00						22.07


						11.5			13.83			14.33						16.83			11.5			17.66			18.33						22.40


						12.0			14.17			14.67									12.0			18.00			18.67


						12.5			14.33			15.00									12.5			18.16			19.00


						13.0															13.0


						13.5															13.5


						Vg=0.0V, Vd=5V, Id=130mA (Raw Data)															Vg=0.0V, Vd=5V, Id=130mA (Raw Data)


																					Loss			3.83			4			5			5.57


						Pin(dBm)			f=18GHz			f=24GHz			f=28GHz			f=30.5GHz			Pin(dBm)			f=18GHz			f=24GHz			f=28GHz			f=30.5GHz


						-2.0			4.00			3.17			4.17			4.33			-2.0			7.83			7.17			9.17			9.90


						-1.0			5.17			4.17			5.33			5.50			-1.0			9.00			8.17			10.33			11.07


						0.0			6.17			5.33			6.33			6.67			0.0			10.00			9.33			11.33			12.24


						1.0			7.17			6.33			7.50			7.67			1.0			11.00			10.33			12.50			13.24


						2.0			8.17			7.33			8.50			8.83			2.0			12.00			11.33			13.50			14.40


						3.0			9.00			8.17			9.50			9.83			3.0			12.83			12.17			14.50			15.40


						4.0			9.83			9.17			10.33			10.83			4.0			13.66			13.17			15.33			16.40


						5.0			10.67			10.17			11.17			11.67			5.0			14.50			14.17			16.17			17.24


						5.5			11.17			10.50			11.67			12.17			5.5			15.00			14.50			16.67			17.74


						6.0			11.50			11.00			12.17			12.67			6.0			15.33			15.00			17.17			18.24


						6.5			11.83			11.50			12.50			13.17			6.5			15.66			15.50			17.50			18.74


						7.0			12.17			11.83			13.00			13.67			7.0			16.00			15.83			18.00			19.24


						7.5			12.50			12.17			13.50			14.17			7.5			16.33			16.17			18.50			19.74


						8.0			12.67			12.50			13.83			14.50			8.0			16.50			16.50			18.83			20.07


						8.5			13.00			12.87			14.33			15.00			8.5			16.83			16.87			19.33			20.57


						9.0			13.17			13.17			14.83			15.33			9.0			17.00			17.17			19.83			20.90


						9.5			13.50			13.50			15.00			15.83			9.5			17.33			17.50			20.00			21.40


						10.0			13.67			13.83			15.50			16.17			10.0			17.50			17.83			20.50			21.74


						10.5			13.83			14.17			15.83			16.50			10.5			17.66			18.17			20.83			22.07


						11.0			14.00			14.33						17.00			11.0			17.83			18.33						22.57


						11.5			14.33			14.67						17.33			11.5			18.16			18.67						22.90


						12.0			14.33			14.83									12.0			18.16			18.83


						12.5			14.67			15.00									12.5			18.50			19.00


						13.0															13.0


						13.5															13.5
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f=30.5GHz


Pin [dBm]


Pout [dBm]


SSPA for LMDS_CPE
@Vd=5V, Vg=-0.1V, Id=114mA
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																								Vg=-0.1V, Vd=5V, Id=114mA			Vg=0.0V, Vd=5V, Id=126mA			Vg=0.15V, Vd=5V, Id=144mA			Vg=0.2V, Vd=5V, Id=154mA


						F=26.5GHz (raw data)															F=26.5GHz (Cal-data)


									Vg=-0.1V, Vd=5V			Vg=0.0V, Vd=5V,			Vg=0.15V, Vd=5V,			Vg=0.2V, Vd=5V,


						Pin(dBm)			Id=114mA			Id=126mA			Id=144mA			Id=154mA			Pin(dBm)			Vg=-0.1V, Vd=5V			Vg=0.0V, Vd=5V			Vg=0.15V, Vd=5V			Vg=0.2V, Vd=5V


						-2.0			1.67			2.67			2.67			2.83			-2.0			8.17			9.17			9.17			9.33


						-1.5			2.17			3.08			3.08			3.25			-1.5			8.67			9.58			9.58			9.75


						-1.0			2.75			3.58			3.58			3.75			-1.0			9.25			10.08			10.08			10.25


						-0.5			3.25			4.08			4.17			4.25			-0.5			9.75			10.58			10.67			10.75


						0.0			3.92			4.58			4.67			4.75			0.0			10.42			11.08			11.17			11.25


						0.5			4.33			5.08			5.17			5.25			0.5			10.83			11.58			11.67			11.75


						1.0			4.83			5.58			5.67			5.67			1.0			11.33			12.08			12.17			12.17


						1.5			5.25			6.08			6.17			6.25			1.5			11.75			12.58			12.67			12.75


						2.0			5.83			6.58			6.67			6.75			2.0			12.33			13.08			13.17			13.25


						2.5			6.33			7.08			7.17			7.17			2.5			12.83			13.58			13.67			13.67


						3.0			6.83			7.42			7.67			7.75			3.0			13.33			13.92			14.17			14.25


						3.5			7.17			7.92			8.17			8.17			3.5			13.67			14.42			14.67			14.67


						4.0			7.75			8.42			8.58			8.67			4.0			14.25			14.92			15.08			15.17


						4.5			8.17			8.92			9.17			9.08			4.5			14.67			15.42			15.67			15.58


						5.0			8.58			9.42			9.67			9.58			5.0			15.08			15.92			16.17			16.08


						5.5			9.08			9.67			10.00			10.08			5.5			15.58			16.17			16.50			16.58


						6.0			9.50			10.17			10.50			10.42			6.0			16.00			16.67			17.00			16.92


						6.5			9.92			10.67			10.92			10.92			6.5			16.42			17.17			17.42			17.42


						7.0			10.17			11.08			11.42			11.33			7.0			16.67			17.58			17.92			17.83


						7.5			10.75			11.50			11.83			11.83			7.5			17.25			18.00			18.33			18.33


						8.0			11.08			11.83			12.17			12.25			8.0			17.58			18.33			18.67			18.75


						8.5			11.58			12.33			12.67			12.67			8.5			18.08			18.83			19.17			19.17


						9.0			12.00			12.75			13.17			13.08			9.0			18.50			19.25			19.67			19.58


						9.5			12.25			12.92			13.42			13.42			9.5			18.75			19.42			19.92			19.92


						10.0			12.58			13.42			13.83			13.83			10.0			19.08			19.92			20.33			20.33


						10.5			13.00			13.75			14.17			14.17			10.5			19.50			20.25			20.67			20.67


						11.0			13.33			14.00			14.42			14.58			11.0			19.83			20.50			20.92			21.08


						11.5			13.67			14.33			14.75			14.83			11.5			20.17			20.83			21.25			21.33


						Vg=0.15V, Vd=3V, Id=121mA (raw data)												Vg=0.15V, Vd=3V, Id=121mA (Cal- data)


						Pin(dBm)			f=24.25GHz			f=25GHz			f=26.5GHz			Pin(dBm)			f=24.25GHz			f=25GHz			f=26.5GHz


						-2.0			3.08			3.00			3.58			-2.0			9.08			9.00			10.08


						-1.5			3.58			3.50			4.17			-1.5			9.58			9.5			10.67


						-1.0			4.25			4.08			4.67			-1.0			10.25			10.08			11.17


						-0.5			4.75			4.58			5.17			-0.5			10.75			10.58			11.67


						0.0			5.08			5.17			5.67			0.0			11.08			11.17			12.17


						0.5			5.58			5.67			6.08			0.5			11.58			11.67			12.58


						1.0			6.08			6.25			6.58			1.0			12.08			12.25			13.08


						1.5			6.58			6.58			7.08			1.5			12.58			12.58			13.58


						2.0			7.08			7.08			7.58			2.0			13.08			13.08			14.08


						2.5			7.58			7.58			8.00			2.5			13.58			13.58			14.5


						3.0			8.08			8.08			8.50			3.0			14.08			14.08			15


						3.5			8.58			8.58			9.00			3.5			14.58			14.58			15.5


						4.0			9.00			9.08			9.42			4.0			15			15.08			15.92


						4.5			9.42			9.50			9.83			4.5			15.42			15.5			16.33


						5.0			9.83			10.00			10.25			5.0			15.83			16			16.75


						5.5			10.25			10.33			10.67			5.5			16.25			16.33			17.17


						6.0			10.58			10.67			11.00			6.0			16.58			16.67			17.5


						6.5			10.92			11.00			11.42			6.5			16.92			17			17.92


						7.0			11.33			11.42			11.75			7.0			17.33			17.42			18.25


						7.5			11.67			11.75			12.00			7.5			17.67			17.75			18.5


						8.0			11.83			12.00			12.42			8.0			17.83			18			18.92


						8.5			12.08			12.17			12.58			8.5			18.08			18.17			19.08


						9.0			12.42			12.50			12.83			9.0			18.42			18.5			19.33


						9.5			12.58			12.75			13.08			9.5			18.58			18.75			19.58


						10.0			12.83			12.92			13.25			10.0			18.83			18.92			19.75


						10.5			13.08			13.08			13.42			10.5			19.08			19.08			19.92


						11.0			13.17			13.25			13.58			11.0			19.17			19.25			20.08


						11.5			13.25			13.42			13.83			11.5			19.25			19.42			20.33


									13.33			13.58			13.83			12			19.33			19.58			20.33


						Vg=0.15V, Vd=5V, Id=144mA (raw data)												Vg=0.15V, Vd=5V, Id=144mA (Cal- data)


						Pin(dBm)			f=24.25GHz			f=25GHz			f=26.5GHz			Pin(dBm)			f=24.25GHz			f=25GHz			f=26.5GHz


						-2.0			2.33			2.50			2.67			-2.0			8.33			8.50			9.17


						-1.5			3.00			3.00			3.08			-1.5			9			9			9.58


						-1.0			3.50			3.50			3.58			-1.0			9.5			9.5			10.08


						-0.5			3.80			4.00			4.17			-0.5			9.8			10			10.67


						0.0			4.33			4.50			4.67			0.0			10.33			10.5			11.17


						0.5			4.83			5.00			5.17			0.5			10.83			11			11.67


						1.0			5.33			5.50			5.67			1.0			11.33			11.5			12.17


						1.5			5.83			6.00			6.17			1.5			11.83			12			12.67


						2.0			6.33			6.50			6.67			2.0			12.33			12.5			13.17


						2.5			6.83			7.00			7.17			2.5			12.83			13			13.67


						3.0			7.33			7.50			7.67			3.0			13.33			13.5			14.17


						3.5			7.83			8.00			8.17			3.5			13.83			14			14.67


						4.0			8.17			8.50			8.58			4.0			14.17			14.5			15.08


						4.5			8.67			9.00			9.17			4.5			14.67			15			15.67


						5.0			9.17			9.50			9.67			5.0			15.17			15.5			16.17


						5.5			9.67			10.00			10.00			5.5			15.67			16			16.5


						6.0			10.17			10.33			10.50			6.0			16.17			16.33			17


						6.5			10.50			10.75			10.92			6.5			16.5			16.75			17.42


						7.0			11.00			11.25			11.42			7.0			17			17.25			17.92


						7.5			11.33			11.67			11.83			7.5			17.33			17.67			18.33


						8.0			11.83			12.08			12.17			8.0			17.83			18.08			18.67


						8.5			12.33			12.42			12.67			8.5			18.33			18.42			19.17


						9.0			12.67			12.83			13.17			9.0			18.67			18.83			19.67


						9.5			13.00			13.33			13.42			9.5			19			19.33			19.92


						10.0			13.33			13.58			13.83			10.0			19.33			19.58			20.33


						10.5			13.67			13.83			14.17			10.5			19.67			19.83			20.67


						11.0			14.00			14.17			14.42			11.0			20			20.17			20.92


						11.5			14.33			14.42			14.75			11.5			20.33			20.42			21.25


						12			1.5			14.83						12			7.5			20.83


									14.83			14.92									20.83			20.92


									15			14.92									21			20.92
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Vg=0.15V, Vd=5V
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															Id=114mA			Id=126mA			Id=144mA			Id=154mA			Vg=-0.1V			Vg=0.0V			Vg=0.15V			Vg=0.2


												Pin(mW)			Vg=-0.1V			Vg=0.0V			Vg=0.15V			Vg=0.2			1.14E+02			1.26E-01			1.44E-01			1.54E-01


												0.00			0.01			8.26			8.26			8.57			1.04E-03


												0.71			7.36			9.08			9.08			9.44


												0.79			8.41			10.19			10.19			10.59


												0.89			9.44			11.43			11.67			11.89


												1.00			11.02			12.82			13.09			13.34


												1.12			12.11			14.39			14.69			14.96


												1.26			13.58			16.14			16.48			16.48


												1.41			14.96			18.11			18.49			18.84


												1.58			17.10			20.32			20.75			21.13


												1.78			19.19			22.80			23.28			23.28


												2.00			21.53			24.66			26.12			26.61


												2.24			23.28			27.67			29.31			29.31


												2.51			26.61			31.05			32.21			32.89


												2.82			29.31			34.83			36.90			36.14


												3.16			32.21			39.08			41.40			40.55


												3.55			36.14			41.40			44.67			45.50


												3.98			39.81			46.45			50.12			49.20


												4.47			43.85			52.12			55.21			55.21


												5.01			46.45			57.28			61.94			60.67


												5.62			53.09			63.10			68.08			68.08


												6.31			57.28			68.08			73.62			74.99


												7.08			64.27			76.38			82.60			82.60


												7.94			70.79			84.14			92.68			90.78


												8.91			74.99			87.50			98.17			98.17


												10.00			80.91			98.17			107.89			107.89


												11.22			89.13			105.93			116.68			116.68


												12.59			96.16			112.20			123.59			128.23


												14.13			103.99			121.06			133.35			135.83
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