0.1-10.0 GHz Low Noise, Medium Power
pPHEMT in a Surface Mount Plastic Package

September 2007 - Rev 28-Sep-07

Features

AlGaAs/InGaAs/AlGaAs Pseudomorphic
High Electron Mobility Transistor (pHEMT)
High Dynamic Range

Low Current and Voltage

Bias Point 3V and 60 mA

0.3 dB Noise Figure at 2 GHz

17 dBm P1dB at 2 GHz

33 dBm OIP3 at 2 GHz

600um Gate Width: 50Q Output Impedance
Excellent Uniformity

Low-Cost, Surface-Mount Package (SOT-343)
Ro-HS Compliant Construction

Low Thermal Resistance: 98°C/W

HAXXXXXXXXNX X

Applications

Low Noise Amplifiers and Oscillators Operating
over the RF and Microwave Frequency Ranges
Cellular/PCS/GSM/W-CDMA

Mobile Handsets, Base Station Receivers and
Tower-Mount Amplifiers

Wimax, WLAN, LEO, GEO, WLL/RLL, GPS and
MMDS Applications

General Purpose Discrete pHEMT for Other Ultra
Low-Noise and Medium Power Applications

X

X X XX

Description

Mimix's pHEMT technology is tested and proven
in military, space and commercial applications. Mimix's
proven workhorse, the CF003-03, has been fabricated in the
Company's in-house foundry for over 19 years and is now
available in packaged form as the CFS0303-SB.

The CFS0303-SB is a high dynamic range, low-
noise, pHEMT packaged in a 4-lead SOT-343 surface-mount
plastic package. It is intended for many applications operating
in the 0.1GHz to 10GHz frequency range.
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Mimix's high performance packaged pHEMTs are
ideal for use in all applications where low-noise figure, high
gain, medium power and good intercept is required. The
CFS0303-SB is the perfect solution for the first or second
stage of a base station LNA due to the excellent combination
of low-noise figure and linearity. It is also well suited as a
medium power driver stage in pole-top amplifiers and other
transmit functions, particularly as the low thermal resistance
allows extended power dissipation when voltage and current
are adjusted for increased power and linearity.
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Electrical Characteristics
Ta=25°C, Typical device RF parameters measured in test system.

Parameters Test Conditions Min Typ Max Units
Saturated Drain Current! Vds=1.5V,Vgs=0V 120 165 200 mA
Pinch-off Voltage 1 Vds=1.5V,1ds=10% of Idss -0.8 -0.65 -0.5 Vv
No RF, Quiescent Bias Current Vgs=0.45V,Vds=2V 60 mA
Transconductance! Vds=2.5V.Gm=Idss/Vp 190 250 mmho
Gate to Drain Leakage Current Vgd =5 250 A
Gate Leakage Current Vgd=Vgs=-4V 10 150 yA
Noise Figure f=1000MHz Vds=2V, lds=10mA 0.3 dB
Vds=2V,lds=20mA 0.35 dB
Vds=3V,lds=20mA 0.3 0.7 dB
Vds=3V,lds=60mA 0.18 0.53 dB
f=2GHz Vds=2V,lds=10mA 04 dB
Vds=2V, l[ds=20mA 0.37 dB
Vds=3V,lds=20mA 0.4 0.8 dB
Vds=3V, I[ds=60mA 0.26 0.61 dB
Associated Gain 2 f=1000MHz Vds=2V,lds=10mA 19.7 dB
Vds=2V, lds=20mA 20.8 dB
Vds=3V,lds=20mA 211 dB
Vds=3V,lds=60mA 224 dB
f=2GHz Vds=2V, lds=10mA 13.1 14.6 16.1 dB
Vds=2V, lds=20mA 15.5 dB
Vds=3V, lds=20mA 15.7 dB
Vds=3V, lds=60mA 15.3 16.8 18.3 dB
Output Third Order Intercept Point f=1000MHz Vds=2V, lds=10mA 22,5 dBm
Vds=2V, lds=20mA 24.5 dBm
Vds=3V,lds=20mA 240 26.5 dBm
Vds=3V, l[ds=60mA 320 dBm
f=2GHz Vds=2V,lds=10mA 23.0 dBm
Vds=2V, l[ds=20mA 25.5 dBm
Vds=3V,lds=20mA 245 27.0 dBm
Vds=3V, I[ds=60mA 325 dBm
1 dB Gain Compression Point 2 f=1000MHz Vds=2V, lds=10mA 12.5 dBm
Vds=2V,lds=20mA 12.5 dBm
Vds=3V, lds=20mA 14.0 16.0 dBm
Vds=3V,lds=60mA 17.0 dBm
f=2GHz Vds=2V,lds=10mA 12.5 dBm
Vds=2V,lds=20mA 12.5 dBm
Vds=3V,lds=20mA 14.0 16.0 dBm
Vds=3V, lds=60mA 17.0 dBm
Notes:

1.Guaranteed at wafer probe.
2.Measurements obtained at fixed tuned system.

Absolute Maximum Ratings'

Parameter Rating Parameter Rating Parameter Rating
Drain-Source Voltage 2 +5.5V Drain Current 2 Idss 3 A Channel Temperature +175°C
Gate-Source Voltage 2 -5.0V Total Pwr Dissipation | 560 mW Storage Temperature -65°C to +160°C
Gate-Drain Voltage 2 -5.0V RF Input Power 17 dBm Thermal Resistance 98°C/W
Notes:

1.Operation of this device above any one of these parameters may cause permanent damage
2. Assumes DC quiescent conditions. RF OFF.
3.Vgs=0V
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Typical Pulsed |-V Performance
Typical Pulsed |-V Curves
(Vgs=-0.2V per step)
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Block diagram of 2.0 GHz production test board used for Noise Figure, Associated Gain, P1dB, and OIP3 measurements.

Circuit Losses have been de-embedded from actual Measurements.

50 Ohm Input Matching Circuit
Input Transmission Line Tau-Mag = 0.54 BUT
Including Gate Bias T T-Ang =15°
(0.5 dB Loss) (0.4 dB Loss)

Export of this item may require appropriate ex;})1
t

50 Ohm
Transmission Line
Including Drain Bias T
(0.5 dB Loss)

Output
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Typical Performance

OIP3 and P4 Vs. Bias at 2GHz 1,2
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OIP3 and Pyqg Vs. Ipsg at 1GHz 1 ,2
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1. P1dB and OIP3 measurements are performed with passive biasing. Idsq is set with zero RF drive applied. As P1dB is approached, the drain current may
increase or decrease depending on frequency and DC bias point. At lower values of Idsq the device is running in a Class AB mode and current tends to rise
as P1dB is approached. As an example, at a Vds = 3.0V and Idsq = 10 mA, Id increases to 30 mA as P1dB of 16.5 is approached. This rise in current is no

longer present as Idsq approaches 60 mA.

2.Measurements made on a fixed tuned test system set for optimum noise match. Circuit losses have been de-embedded for the actual measurements.
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Typical Performance

Nfmin vs. Frequency and Current, Vd=3V 2 Associated Gain vs. Frequency and Current, Vd=3V 2
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1. P1dB and OIP3 measurements are performed with passive biasing. Idsq is set with zero RF drive applied. As P1dB is approached, the drain current may
increase or decrease depending on frequency and DC bias point. At lower values of Idsq the device is running in a Class AB mode and current tends to rise
as P1dB is approached. As an example, at a Vds = 3.0V and Idsq = 10 mA, Id increases to 30 mA as P1dB of 16.5 is approached. This rise in current is no
longer present as Idsq approaches 60 mA.

2.Measurements made on a fixed tuned test system set for optimum noise match. Circuit losses have been de-embedded for the actual measurements.
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Typical Scattering Parameters (Vds = +3.0V,Ilds = 10 mA)
Frequency S11 S21 S12 S22 MSG/MAG
(GHz) (Mag)  (Ang) (dB)  (Mag)  (Ang) (dB)  (Mag)  (Ang)  (Mag) (Ang) (dB)
0.50 097 -2446 1446 529 158.76 2733 004 7304 051 -2231 20.89
0.75 0.94 -36.01 1409 506 149.37 2409 006 6562 049 -32.84 19.09
1.00 0.91 -47.10 13.66 4.82 140.56 -21.94 0.08 58.56 0.48 -43.23 17.80
1.25 0.88 -57.86 13.27 4.61 132.32 -20.38 0.10 51.89 0.46 -53.18 16.82
1.50 0.85 -68.46 12.89 4.41 123.86 -19.25 0.11 45.69 0.44 -62.81 16.07
1.75 0.82 -78.22 12.46 420 116.31 -18.37 0.12 39.91 042 -71.77 15.41
2.00 0.79 -88.31 12.10 4.03 108.89 -17.69 0.13 34.49 0.40 -80.92 14.90
2.25 0.76 -97.35 11.63 3.82 101.93 -17.15 0.14 29.51 0.38 -89.02 14.39
2.50 073 -106.45 1121 363 95.14 1671 015 2481 036 -97.50 13.96
2.75 0.71 -115.41 10.79 3.46 88.51 -16.38 0.15 20.36 0.35 -105.51 13.59
3.00 0.68 -123.45 1035 3.29 82.45 1612 016 1639  0.33 -11329  13.23
3.25 0.66 -132.06 9.95 314 76.31 1589 0.6 1242  0.32 -121.23 1292
3.50 0.65 -139.54 9.51 2.99 70.78 -15.73 0.16 8.99 0.31 -128.21 12.62
3.75 0.63 -147.21 9.14 2.86 65.09 -15.57 0.17 5.53 0.30 -135.51 12.35
4.00 0.62 -154.41 871 273 59.68 1547 017 239 030 -14259  12.09
4.25 0.61 -160.96 8.33 2.61 54.74 -15.35 0.17 -0.55 0.29 -148.48 11.84
4.50 0.60 -168.29 7.98 2.51 49.52 -15.28 0.17 -3.46 0.29 -155.85 11.63
4.75 059 -174.18 759 240  44.90 1520 017 610 028 -161.05 11.39
5.00 0.58 179.24 7.26 2.31 40.03 -15.14 0.17 -8.72 0.28 -168.20 11.20
5.25 0.58 173.38 6.90 2.21 35.52 -15.09 0.18 -11.19 0.28 -173.14 11.00
5.50 058 167.71 659 213  31.04 -15.04 018 -1357 028 -179.08  10.81
5.75 0.57 161.87 6.27 2.06 26.48 -15.00 0.18 -15.84 0.28 175.57 10.64
6.00 0.57 156.96 5.95 1.98 22.32 -14.96 0.18 -18.01 0.29 170.84 10.46
6.25 0.57 151.30 5.69 1.93 18.01 -14.91 0.18 -20.06 0.29 165.54 10.30
6.50 057 146.57 539 186 13.84 1488 018 -2226 029 160.83 10.13
6.75 0.57 141.67 5.14 1.81 9.77 -14.82 0.18 -24.19 0.29 156.59 9.98
7.00 0.58 136.87 4.86 1.75 5.67 -14.79 0.18 -26.16 0.30 151.68 9.52
7.25 058 132.63 463 170  1.73 1473 018 -28.08 030 14856  8.82
7.50 058 127.80 439 166 -2.33 1469 018 -29.85 031 14333 843
7.75 0.59 123.93 416 1.61 -6.24 -14.59 0.19 -31.61 0.31 140.89 8.15
8.00 059 119.46 395 158 -10.13 1451 019 -3367 032 13553  7.83
8.25 059 115.41 372 154 -14.01 1446 019 -3565 032 13294  7.58
8.50 0.59 111.63 3.53 1.50 -17.68 -14.38 0.19 -37.43 0.33 128.71 7.33
8.75 0.60 107.21 3.34 1.47 -21.67 -14.31 0.19 -39.52 0.33 125.88 7.16
9.00 0.60 103.71 314 1.44 -2534 1422 019 -4126 034 12144  6.97
9.25 0.60 99.52 2.97 1.41 -29.27 -14.13 0.20 -43.26 0.34 118.57 6.78
9.50 061 9594 278 138 -32.95 1405 020 -4509 035 11435  6.65
9.75 061  92.21 264 1.36 -36.92 13.93 020 -47.17 034 112.02 652
1000 062  88.33 245 133 -40.58 -13.86 020 -49.05 036 107.48  6.37
10.25 0.62 84.89 2.30 1.30 -44 .49 -13.75 0.21 -51.22 0.36 105.57 6.25
1050 062  80.72 213 1.28 -48.30 1365 021 -53.31  0.37 100.02  6.08
10.75 0.62 77.40 1.96 1.25 -52.02 -13.57 0.21 -55.46 0.37 98.57 5.96
11.00 0.62 73.36 1.85 1.24 -55.92 -13.40 0.21 -57.73 0.37 93.19 5.81
11.25 0.63 69.90 1.64 1.21 -59.78 -13.35 0.22 -60.02 0.37 91.83 5.70
1150  0.63  66.02 155 119 -63.55 1320 022 -62.33 038 8615 552
11.75 0.63 61.82 1.36 1.17 -67.58 -13.15 0.22 -64.91 0.38 83.42 5.42
12.00 0.63 58.57 1.18 1.15 -71.24 -13.06 0.22 -67.04 0.39 78.01 5.08
1225 063 53.75 1.04 113 -75.47 1296 023 -69.90 039 7560  5.03
1250 064  50.83 083 110 -79.08 1291 023 -7209 040 6928 476
12.75 0.64 46.04 0.70 1.08 -83.26 -12.79 0.23 -75.03 0.40 68.15 4.62
13.00 0.65 42.24 0.51 1.06 -87.14 -12.74 0.23 -77.59 0.41 61.02 4.47
1325 064 3895 031 104 -90.74 1269 023 -80.00 041 6006 423
13.50 0.64 33.67 0.16 1.02 -94.94 -12.59 0.23 -83.07 0.42 52.63 4.01
1375 066  31.19 010 099 -98.25 1259 023 -8527 042 5162  3.91

Continues Next Page. S-Parameter Data Files are available on-line at: www.mimixbroadband.com
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Typical Scattering Parameters (Vds = +3.0V, Ids = 10 mA) (cont.)

Frequency S11 S21 S12 S22 MSG/MAG

(GHz)  (Mag)  (Ang) (4B)  (Mag)  (Ang) (4B) (Mag)  (Ang)  (Mag) (Ang) (dB)

1400 065 2614  -017 098 -10292  -1244 024 -8884 043 4263  3.68

14.25 0.66 22.38 -0.51 0.94 -106.23 -1253 024 -91.16 0.44 41.81 3.51

14.50 0.66 19.49 -0.68 0.92 -109.92 -12.46 024  -93.89 0.44 3457 3.14

14.75 0.66 13.16 -0.94 0.90 -114.26 -12.49 024 -97.26 045 3254 2.95

15.00 0.67 11.67 -1.17 0.87 -117.54 -1250 0.24  -99.63 046 24.27 2.70

15.25 0.67 6.13 -1.39 0.85 -121.26 -12.48 0.24 -102.52 0.46  23.91 2.45

15.50 0.68 2.58 -1.66 0.83 -125.44 -12.54 0.24 -105.85 0.48 15.13 2.27

15.75 0.68 -0.96 -1.88 0.81 -128.01 -1253 0.24 -107.64 0.47 16.38 2.03

16.00 0.69 -6.10 -2.16 0.78 -132.71 -1258 0.23 -111.57 0.49 7.47 1.86

1625  0.69 -823  -241 076 -13495  -1264 023 -11314 050 813  1.68

16.50 0.69 -13.18 -2.68 0.73 -139.42 -1269 0.23 -116.84 0.51 -0.99 1.36

16.75 0.71 -16.33 -2.97 0.71 -142.13 -12.75 0.23 -118.83 0.52 -0.39 1.37

17.00 0.70 -18.86 -3.22 0.69 -145.33 -12.81  0.23 -121.53 0.53 -7.59 1.01

1725 072 -2321  -347 067 -14862  -1285 023 -12424 055 -7.71  1.05

17.50 0.72  -25.01 -3.80 0.65 -151.65 -12.98 0.22 -126.69 0.56 -14.49 0.78

17.75 0.73 -28.74 -3.98 0.63 -154.37 -12.98 0.22 -128.84 0.57 -13.61 0.77

18.00 0.74 -31.05 -4.34 0.61 -157.49 -13.11 022 -131.43 0.59 -20.26 0.55

S-Parameter Data Files are available on-line at: www.mimixbroadband.com

CFS0303-SB Typical Noise Parameters MSG.MAG and |S,[? vs. Frequency at 3V, 10mA
(Vds = +3.0V,lds = 10 mA) 25.00
Freq. NFmin Gamma Opt Rn Ga \
GHz db Mag. Ang. db __20.00
1.0 031 081 3238 1642 1875 S 1500 \ -
20 040 072 7042 1256 1532 5 ] [
3.0 049 059 80.53 8.45 11.46 T 10,00 e
© RN
S0 068 o047 1amsr 323 64 R S s S —
6.0 078 044 17526 2.28 7.36 S 00 e
7.0 087 044 -157.76 434 6.55 2 R
8.0 097 044 -12427 8.84 5.86 -5.00
9.0 106 046 -11820 9.77 5.09
100 1.16 046 _ -96.05 13.98 4.46 10.00

0.50 3.50 6.50 9.50 12.50 15.50
Frequency (GHz)
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Typical Scattering Parameters (Vds = +3.0V, Ids = 20 mA)
Frequency S11 S21 S12 S22 MSG/MAG
(GHz)  (Mag)  (Ang) (dB)  (Mag)  (Ang) (4B) (Mag)  (Ang)  (Mag) (Ang)  (dB)
0.50 096 -2872  17.33 7.35 157.64 2879 004 7231 034 -30.97 23.06
0.75 092 -42.33 1697 7.06 14739 2566 005 6483 032 -4526 21.31
1.00 088 -5538 1655 672 137.60  -2362 007 5808 031 -58.80  20.09
1.25 084 -6783 1610 6.38 12860  -22.18 008 5191 030 -72.09 19.14
1.50 080 -79.84 1566 6.06 119.66  -21.12 009 4644 029 -8414  18.39
1.75 0.76  -90.67 15.13 571 111.69 -20.31  0.10 41.55 0.28 -95.43 17.72
2.00 073 -10141 1463 539 10390  -19.67 010 3710 027 -106.38  17.15
2.25 0.70 -111.05 14.06 5.05 96.98 -19.15 0.1 33.19 0.26 -116.04 16.61
2.50 0.67 -120.43 13.50 4.73 90.36 -18.72  0.12 29.53 0.25 -126.02 16.11
2.75 064 -129.44 1297 445 8414  -1835 012 2615 025 -13500 15.66
3.00 0.62 -137.67 12.45 4.19 78.38 -18.03 0.13 23.17 0.25 -143.35 15.24
3.25 0.61 -146.19 11.94 3.95 72.59 -17.74 0.13 20.17 0.24 -152.10 14.84
3.50 0.59 -153.55 11.45 3.74 67.38 -17.49 0.13 17.62 0.24 -159.04 14.47
3.75 0.58 -160.94 10.99 3.54 62.13 -17.24  0.14 15.01 0.24 -166.87 14.12
4.00 0.57 -167.99 10.53 3.36 57.14 -17.03 0.14 12.55 0.25 -173.12 13.78
4.25 0.56 -174.28 10.09 3.20 52.55 -16.80 0.14 10.26 0.24 -179.40 13.45
4.50 0.56 178.80 9.68 3.05 47.76 -16.60 0.15 7.86 0.25 174.45 13.14
4.75 0.55 173.18 9.27 2.91 43.44 -16.40 0.15 5.79 0.25 169.09 12.84
5.00 055 166.86 890 279 3894  -1620 0.15 350 026 16337 1255
5.25 055 16143 851 266 3476  -1604 016 141 026 15853 12.27
5.50 055 15607 817 256 3054  -1585 016 -0.73 026 15363 12.01
5.75 0.55 150.61 7.83 2.46 26.32 -15.68 0.16 -2.88 0.27 148.90 11.76
6.00 055 14592  7.51 237 2239  -1551 017 492 027 14513  11.03
6.25 0.55 140.65 7.21 2.29 18.37 -156.33 0.17 -7.01 0.28 140.46 10.42
6.50 055 13625 690 221 1447  -1546 017 915 028 13659  9.97
6.75 055 13164 664 215 1061  -1498 018 -11.24 028 13272 956
7.00 0.56 127.13 6.35 2.08 6.77 -14.84 0.18 -13.34 0.29 128.96 9.24
7.25 056 12325 611 202 298  -1466 0.8 -1545 029 12568  8.94
7.50 056 11870 584 196 -0.85  -1451 019 -17.53 030 121.85  8.68
7.75 0.56 115.07 5.62 1.91 -4.61 -1431 019  -19.55 0.30 119.17 8.46
8.00 057 11087 538 186 -831  -1415 020 -21.94 031 11496  8.20
8.25 0.57 107.01 5.17 181  -11.99 -13.99 020 -24.32 0.31 112.65 8.01
8.50 0.57 103.44 4.96 1.77 -15.51 -13.83 0.20 -26.46 0.32 108.94 7.79
8.75 058 9928 476 173 -19.33  -1368 021 -2895 032 106.56  7.63
9.00 0.58 95.95 4.57 1.69 -22.88 -13.52  0.21 -31.19 0.33 102.74 7.46
9.25 0.58 91.98 4.38 1.66 -26.67 -13.37 0.21 -33.62 0.33 100.01 7.29
9.50 059 8868 419 162 -30.25  -1323 022 -3591 034 9631  7.16
9.75 059 8514 405 159 -3414  -1306 022 -3855 033 9409  7.04
1000 059 8143 385 156 -3763  -12.94 023 -40.86 034 9020  6.90
1025 059 7818 370 153 -4149  -1279 023 -4356 034 8841  6.77
1050 059 7417 353 150 -4543  -1266 023 -4610 035 8352 661
1075 060 7106 335 147 -4881  -1254 024 -4869 035 8204 648
11.00 0.60 67.20 3.24 145 -52.64 -12.37 024 -51.50 0.35 77.04 6.34
1125 060 6395 303 142 -56.35  -12.30 024 5424 035 7602 624
1150 060  60.21 293 140 -60.07  -1213 025 -5699 037 7056  6.05
1175 060  56.21 273 137 6400  -1207 025 -59.95 036 6823 594
1200 060 5308 257 134 -6754  -1198 025 -6257 037 6304 564
1225 061 4844 241 132 7171  -11.88 025 6584 037 6099 558
12.50 0.61 45.68 2.22 129 -75.17 -11.83 0.26 -68.39 0.38 54.86 5.34
12.75 0.61 40.99 2.08 1.27 -79.33 -11.71 026  -71.70 0.37 53.94 5.21
13.00 0.62 37.43 1.89 1.24 -83.05 -11.68 0.26 -74.59 0.39 4724 5.07
13.25 0.62 34.21 1.71 122 -86.62 -11.62 026 -77.35 0.39 46.32 4.84
1350 062 2908 155 120 -9072  -1155 026 -80.69 040 39.34  4.63
1375 063 2680 132 116 -9393  -1156 026 -8322 039 3857 455

Continues Next Page. S-Parameter Data Files are available on-line at: www.mimixbroadband.com
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0.1-10.0 GHz Low Noise, Medium Power |\/| M 1<

pHEMT in a Surface Mount Plastic Package BROADBAND..
September 2007 - Rev 28-Sep-07 CFSO303_SB
XRoHS

Typical Scattering Parameters (Vds = +3.0V, Ids = 20 mA) (cont.)

Frequency S11 S21 S12 S22 MSG/MAG

(GHz)  (Wag)  (Ang) (dB)  (Mag)  (Ang) (@8) (Mag)  (Ang)  (Mag) (Ang)  (dB)

14.00 0.63 21.85 1.23 1.15 -98.55 -11.42  0.27 -87.09 0.41 29.75 4.32

14.25 0.64 18.26 0.91 1.11 -101.78 -11.52  0.27  -89.60 0.42  29.51 417

14.50 0.63 15.40 0.76 1.09 -105.37 -11.47  0.27 -92.61 042 22.41 3.86

1475 064 920 051 106 -109.64  -11.51 027 -96.16 043 2078  3.69

15.00 0.65 7.91 0.29 1.03 -112.87 -11.53 0.27 -98.73 044 12.71 3.46

15.25 0.65 2.31 0.10 1.01 -116.52 -11.53 0.27 -101.84 0.44 12.78 3.26

1550 066 -098  -017 098 -120.62  -11.60 026 -10531 046 431  3.09

1575 066 -451  -0.36 0096 -12318  -11.60 026 -107.28 045 592  2.89

16.00 0.67 -9.56 -0.61 0.93 -127.79 -11.68 0.26 -111.36 0.48 -2.61 2.74

1625 067 -11.64  -0.84 091 -130.09  -11.73 026 -113.09 047 -1.69  2.58

16.50 0.68 -16.49 -1.09 0.88 -134.47 -11.80 0.26 -116.91 0.50 -10.40 2.31

16.75 0.69 -19.60 -1.33 0.86 -137.19 -11.86 0.26 -119.05 0.50 -9.41 2.32

1700 069 -2208  -1.58 083 -14044  -11.93 025 -121.87 051 -1641  1.99

17.25 0.70 -26.34 -1.79 0.81 -143.72 -11.98 0.25 -124.68 0.52 -16.02 2.03

17.50 0.71 -28.05 -2.07 0.79 -146.74 -1211 025 -127.29 0.54 -22.59 1.81

17.75 0.71 -31.75 -2.23 0.77 -149.58 -1210 0.25 -129.55 0.54 -21.39 1.80

18.00 0.72  -33.97 -2.55 0.75 -152.76 -1225 0.24 -132.30 0.56 -27.74 1.61

S-Parameter Data Files are available on-line at: www.mimixbroadband.com

CFS0303-SB Typical Noise Parameters MSG.MAG and |S,,|? vs. Frequency at 3V, 20mA
(Vds =+3.0V,Ids = 20 mA) 25.00

Freq. NFmin Gamma Opt Rn Ga \

GHz db Mag. Ang. db 29.00

1.0 023 0.75 40.32 9.37 18.33 @ ?? - T

2.0 0.32 0.63 60.24 8.11 15.44 = 25.00 ——MEaMAG

3.0 0.40 0.55 81.86 5.61 12.60 Lo

4.0 049 046 131.10 404  11.21 S 20 g

5.0 0.57 046  162.82 3.12 10.10 © ?_3 % \

60 066 049 -16924 210 872 S 0 S B

7.0 0.74 052 -139.47 2.62 7.99 Q 2 T \\
8.0 0.83 049 -124.52 6.38 7.03 = wo T el

90 091 054 -11159 775  6.56 - | T T
100 100 056 -9509  9.64  6.00

300
77 0.50 350 650 9.50 1350 15,50
?? ?Frequen®p (GHz) ?? ??
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0.1-10.0 GHz Low Noise, Medium Power |\/| M 1<

pHEMT in a Surface Mount Plastic Package BROADBAND..
September 2007 - Rev 28-Sep-07 CFSO303_SB
XRoHS

Typical Scattering Parameters (Vds = +3.0V, Ids = 40 mA)
Frequency S11 S21 S12 S22 MSG/MAG
(GHz)  (Mag)  (Ang) (dB)  (Mag)  (Ang) (4B) (Mag)  (Ang)  (Mag) (Ang)  (dB)
0.50 0.95 -32.87 19.45 9.38 156.07 -30.13 0.03 72.31 0.22 -43.47 24.79
0.75 0.90 -48.30 19.01 8.93 144.86 -27.06 0.04 65.18 0.21 -62.51 23.04
1.00 085 -6272 1847 838 13427 2509 006 5898 021 -79.64 21.78
1.25 0.80 -76.26 17.89 7.84 124.67 -23.69 0.07 53.62 0.21 -95.91 20.79
1.50 076 -8889  17.32 7.34 11560  -22.65 007 4897 021 -109.49  19.98
1.75 0.71 -100.16 16.68 6.82 107.56 -21.83 0.08 45.00 0.21 -121.85 19.25
2.00 0.68 -111.03 16.06 6.35 99.92 -21.15  0.09 41.41 0.21 -132.92 18.60
2.25 065 -120.71 1540 589 9321 2057 009 3834 021 -142.54 17.99
2.50 0.62 -130.18 14.78 5.48 86.84 -20.06 0.10 35.36 0.22 -151.87 17.42
2.75 0.60 -138.99 14.16 5.11 80.99 -19.61  0.10 32.68 0.22 -160.24 16.89
3.00 058 -147.10 1359 478 7550  -1949 011 3020 022 -167.54 16.39
3.25 0.57 -155.41 13.04 4.49 70.03 -18.81 0.1 27.61 0.23 -175.38 15.92
3.50 0.56 -162.50 12.50 4.22 65.10 -18.45 0.12 25.41 0.23 178.95 15.48
3.75 0.55 -169.71 12.02 3.99 60.12 -18.10 0.12 23.04 0.24 172.01 15.06
4.00 0.54 -176.45 11.52 3.77 55.45 -17.79  0.13 20.79 0.24 167.17 14.65
4.25 0.54 177.45 11.07 3.58 51.06 -17.47  0.13 18.62 0.24 161.48 14.27
4.50 0.53 170.85 10.63 3.40 46.56 -17.17  0.14 16.27 0.26 156.72 13.90
4.75 053 16550 1021 324 4244  -1688 014 1417 025 151.85 13.54
5.00 0.53 159.46 9.82 3.10 38.18 -16.60 0.15 11.86 0.27 147.39 13.21
5.25 0.53 154.33 9.42 2.96 34.22 -16.35 0.15 9.70 0.27 143.02 12.38
5.50 053 14912 907 284 3017  -1608 016  7.44 027 13899 11.78
5.75 0.53 144.00 8.71 2.73 26.15 -15.85 0.16 5.19 0.28 134.78 11.26
6.00 053 13947 839 263 2236  -1560 0.7 298 028 131.67 10.84
6.25 054 13447 808 253 1852  -1536 0.17 069 029 127.49 1045
6.50 0.54 130.22 7.77 2.44 14.80 -15.14  0.18 -1.60 0.30 124.30 10.12
6.75 054 12584 749 237 11.06  -1490 018 -393 030 12059  9.79
7.00 0.55 121.56 719 2.29 7.37 -14.71  0.18 -6.25 0.31 117.51 9.51
7.25 0.55 117.82 6.95 2.23 3.69 -14.48 0.19 -8.62 0.30 114.15 9.25
7.50 055 11342 668 216 -0.01  -1429 019 -1098 032 111.02  9.00
7.75 055 109.96 645 210 -366  -1407 020 -1332 031 10813 878
8.00 056 10590 621 204 723  -1387 020 -1585 032 10461 855
8.25 056 102.21 599 199 -10.83  -1369 021 -18.38 032 10240 836
8.50 056 9876 578 195 -1424  -1349 021 2079 033 9896  8.15
8.75 057 9473 558 190 -17.98  -1331 022 -2353 033 9674  8.00
9.00 0.57 91.54 5.38 186 -21.44 -13.13 022  -26.00 0.34 93.19 7.82
9.25 057 8770 519 182 2515  -12.96 022 -2869 034 90.62  7.66
9.50 0.57 84.52 5.00 1.78 -28.64 -12.80 0.23 -31.18 0.35 87.17 7.52
9.75 0.58 81.08 4.85 1.75 -32.48 -12.62 0.23 -34.08 0.34 84.80 7.40
1000 058 7750 465 171 -3587  -1249 024 -3657 035 8139  7.26
1025 058 7435 450 168 -39.68  -12.33 024 -39.52 034 7947  7.13
10.50 0.58 70.51 4.32 1.64 -43.23 -12.19 025 -42.26 0.36 75.06 6.95
1075 058 67.46 415 161 -4682  -1206 025 -4508 035 7355  6.83
11.00 058 6375 402 159 -50.60  -11.89 025 -4810 036 6875  6.69
1125 059  60.61 382 155 -5425  -11.81 026 -51.01 036 6778  6.59
1150 058 5695 372 153 -57.90  -1165 026 -5395 037 6237 640
1175 059 5307 352 150 -6178  -1159 026 -57.05 037 6037 629
1200 059 5006 334 147 -6526  -11.49 027 -59.84 038 5524  6.01
12.25 0.59 45.52 3.19 1.44 -69.33 -11.39 0.27 -63.26 0.37 53.44 5.95
12.50 0.60 42.87 2.99 141 -72.73 -11.34 0.27 -65.97 0.38 47.52 5.71
1275 060 3822 286 139 -7679  -1123 027 -6943 038 4667 560
13.00 0.61 34.89 2.66 1.36 -80.44 -11.20 0.28 -72.41 0.40 40.15 5.45
1325 060 3163 249 133 -8396  -11.14 028 -7533 039 3917 524
13.50 0.61 26.61 2.32 1.31 -87.98 -11.07 0.28 -78.76 0.41 32.50 5.04
13.75 0.62 24.40 2.09 127 -91.15 -11.09 0.28 -81.41 0.40 31.83 4.95

Continues Next Page. S-Parameter Data Files are available on-line at: www.mimixbroadband.com
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0.1-10.0 GHz Low Noise, Medium Power |\/| M 1<

pHEMT in a Surface Mount Plastic Package BROADBAND..
September 2007 - Rev 28-Sep-07 CFSO303_SB
XRoHS

Typical Scattering Parameters (Vds = +3.0V, Ids = 40 mA) (cont.)

Frequency S11 S21 S12 S22 MSG/MAG

(GHz) (Mag)  (Ang) (dB)  (Mag)  (Ang) (dB)  (Mag) (Ang) (Mag)  (Ang) (dB)

14.00 0.62 19.53 2.01 126 -95.68 -10.97 0.28 -85.36 042 23.42 4.74

14.25 0.63 16.07 1.69 1.22 -98.80 -11.07 0.28 -87.94 0.42 23.34 4.59

14.50 0.62 13.21 1.55 1.19 -102.38 -11.01 028 -91.06 0.43 16.21 4.31

14.75 0.63 7.20 1.31 1.16 -106.51 -11.06 0.28 -94.60 043 1491 4.15

1500 064 58 109 113 -109.67 -11.08 028 -97.33 044 707  3.93

15.25 0.64 0.36 0.90 1.11 -113.27 -11.08 0.28 -100.46 0.44 7.37 3.74

1550 065 28 065 108 -117.28  -11.16 028 -103.99 046 -085  3.59

15.75 0.65 -6.30 0.47 1.06 -119.82 -11.16  0.28 -106.04 0.45 0.57 3.40

16.00 0.66 -11.26 0.22 1.08 -124.36 -11.24 027 -110.14 0.48 -7.62 3.25

16.25 0.66 -13.34 0.01 1.00 -126.60 -11.28 0.27 -111.95 0.48 -6.74 3.12

16.50 0.67 -18.02 -0.23 0.97 -130.89 -11.36  0.27 -115.77 0.50 -15.01 2.87

16.75 0.68 -21.20 -0.46 0.95 -133.60 -11.41  0.27 -118.00 0.50 -14.04 2.87

1700 068 2362  -068 092 -13679  -1148 027 -12086 051 -2085  2.60

17.25 0.69 -27.89 -0.88 0.90 -140.08 -11.583 0.27 -123.77 0.52 -20.39 2.62

17.50 0.70 -29.53 -1.15 0.88 -143.03 -11.65 0.26 -126.31 0.54 -26.79 2.41

17.75 0.70  -33.36 -1.28 0.86 -145.91 -11.64 0.26 -128.74 0.54 -25.63 2.40

18.00 0.72  -35.44 -1.59 0.83 -149.02 -11.78 0.26 -131.46 0.56 -31.88 2.23

S-Parameter Data Files are available on-line at: www.mimixbroadband.com

CFS0303-SB Typical Noise Parameters MSG.MAG and |S,,|? vs. Frequency at 3V, 40mA
(Vds = +3.0V,Ids = 40 mA) 30.00

Freq. NFmin Gamma Opt Rn Ga

GHz db Mag. Ang. db 25.00

1.0 0.20 0.71 41.49 13.71 21.57 g 20.00 \ ]

2.0 027  0.49 50.53 532  15.88 FER [e=——masmasc|

3.0 0.35 0.41 74.71 5.12 13.18 2 1500 .

4.0 0.43 0.35 121.27 3.76 11.90 S

5.0 0.50 0.31 155.31 3.01 10.76 O 10.00 T

6.0 0.58 0.34 -174.66 2.36 9.37 g \\

7.0 0.65 0.35 -145.95 3.09 8.48 Q500 ||| T ——

8.0 0.73 0.34 -118.50 5.73 7.66 = I e e e
9.0 0.81 0.39 -104.83 7.06 7.18 0.00 B
10.0 0.88 0.43 -88.18 9.40 6.46 500

0.50 3.50 6.50 9.50 12.50 15.50
Frequency (GHz)

Mimix Broadband, Inc., 10795 Rockley Rd., Houston, Texas 77099 Page 11 of 17
Tel: 281.988.4600 Fax:281.988.4615 mimixbroadband.com
Characteristic Data and Specifications are subject to change without notice. ©2007 Mimix Broadband, Inc.

Export of this item may require appropriate export licensing from'the U.S. Government. In purchasing these parts, U.S. Domestic customers accept
their obligation to be compliant with U.S.Export Laws.



0.1-10.0 GHz Low Noise, Medium Power |\/| M 1<

pHEMT in a Surface Mount Plastic Package BROADBAND..
September 2007 - Rev 28-Sep-07 CFSO303_SB
XRoHS

Typical Scattering Parameters (Vds = +3.0V, Ids = 60 mA)
Frequency S11 S21 S12 S22 MSG/MAG
(GHz)  (Mag)  (Ang) (4B)  (Mag)  (Ang) (4B)  (Mag)  (Ang)  (Mag) (Ang)  (dB)
0.50 094 -3504 2041 1048 15501  -30.75 003 7243 018 -51.69 25.58
0.75 089 -5129 1992 991 14336  -27.73 004 6554 048 -7292 23.82
1.00 0.83 -66.27 19.30 9.22 132.46 -25.77 0.05 59.70 0.18 -91.24 22.53
1.25 0.78 -80.10 18.64 8.55 122.73 -24.37  0.06 54.77 0.19 -107.99 21.50
1.50 073 -92.87 1800 794 11370  -2333 007 5056 0.9 -121.39  20.66
1.75 0.69 -104.22 17.31 7.34 105.71 -22.47  0.08 46.99 0.20 -133.38 19.89
2.00 065 -11512 1664 679 9817  -21.77 008 4376 020 -14381  19.20
2.25 0.63 -124.76 15.96 6.28 91.58 -21.14  0.09 40.95 0.21 -152.75 18.55
2.50 0.60 -13420 1530 582 8535  -2059 009 3823 021 -161.30 17.94
2.75 0.58 -142.91 14.66 5.41 79.66 -20.09 0.10 35.71 0.22 -169.09 17.37
3.00 0.57 -150.92 14.07 5.05 74.29 -19.62 0.10 33.35 0.22 -175.70 16.84
3.25 055 -159.06 1349 473 69.00  -1920 041 3090 023 177.04 16.35
3.50 0.54 -166.05 12.95 4.44 64.19 -18.79 0.1 28.73 0.23 171.96 15.87
3.75 0.54 -173.12 12.45 4.19 59.32 -18.40 0.12 26.40 0.24 165.50 15.43
4.00 0.53 -179.74 11.95 3.96 54.78 -18.05 0.13 24.14 0.24 161.19 15.00
4.25 0.53 174.29 11.49 3.75 50.49 -17.69 0.13 21.94 0.25 155.77 14.59
4.50 052 167.83  11.03 356 4610  -17.36 014 1958 026 15149  14.20
4.75 0.52 162.60 10.61 3.39 42.08 -17.04 0.14 17.39 0.26 146.86 13.82
5.00 0.52 156.67 10.21 3.24 37.91 -16.73 0.15 15.07 0.27 142.79 12.91
5.25 0.52 151.66 9.81 3.09 34.04 -16.45 0.15 12.83 0.27 138.60 12.24
5.50 052 14657 946 297 3005  -16.16 046 1049 028 13483 11.79
5.75 0.53 141.55 9.10 2.85 26.11 -15.90 0.16 8.18 0.28 130.78 11.34
6.00 0.58 137.10 8.77 2.75 22.39 -15.64 0.17 5.89 0.29 127.86 10.95
6.25 053 13222 846 265 1861  -1538 047 353 029 12388  10.59
6.50 0.53 128.04 8.15 2.55 14.95 -15.14  0.17 1.13 0.30 120.87 10.27
6.75 0.53 123.75 7.87 2.47 11.27 -14.89 0.18 -1.26 0.30 117.26 9.96
7.00 0.54 119.54 7.57 2.39 7.64 -1468 0.18 -3.68 0.31 114.37 9.69
7.25 0.54 115.88 7.32 2.32 4.00 -14.43 0.19 -6.15 0.31 111.00 9.42
7.50 0.55 111.54 7.05 2.25 0.37 -1423 0.19 -8.62 0.32 108.06 9.18
7.75 0.55 108.13 6.82 2.19 -3.24 -14.01 020 -11.11 0.31 105.05 8.96
8.00 055 10417 658 243 -677  -1382 020 -1363 033 101.77 873
8.25 0.55 100.54 6.35 2.08 -10.31 -13.62 0.21 -16.21 0.32 99.65 8.55
8.50 0.56 97.14 6.15 203 -13.71 -13.41  0.21 -18.70 0.33 96.29 8.34
8.75 0.56 93.16 5.94 1.98 -17.40 -13.23 022 -21.50 0.33 94.12 8.19
9.00 056  90.01 574 194 2084  -1304 022 2405 034 9065  8.01
9.25 056 8625 555 190 -2450  -12.86 023 -2682 034 8814  7.86
9.50 0.57 83.11 5.36 1.85 -27.95 -1270 0.23  -29.39 0.35 84.81 7.71
9.75 0.57 79.72 5.20 1.82 -31.75 -1251 024 -32.34 0.34 82.37 7.59
1000 057 7620 500 178 -3509  -1238 024 -348 035 79.16  7.44
10.25 0.57 73.08 4.85 1.75 -38.88 -1221 025 -37.89 0.35 77.16 7.31
1050 058 69.37 467 171 -4241  -1208 025 -4069 036 7288  7.13
10.75 0.58 66.31 4.50 1.68 -45.97 -11.94 025 -43.57 0.35 71.42 7.02
11.00 058 6269 437 165 -49.70  -11.77 026 -4664 036 66.63  6.87
11.25 0.58 59.54 4.16 1.61 -53.33 -11.70  0.26  -49.61 0.35 65.77 6.77
1150 058  56.01 406 160 -56.97  -11.53 027 -5258 037 6032 658
1175 059 5217 385 156 -60.80  -11.47 027 -5573 037 5846  6.47
12.00 0.58 49.22 3.69 153 -64.24 -11.37 0.27  -58.57 0.37 53.28 6.20
12.25 0.59 44.71 3.52 1.50 -68.28 -11.28 0.27 -62.00 0.37 51.67 6.14
12.50 0.59 42.10 3.33 147 -71.65 -11.22 027 -64.76 0.38 45.81 5.90
12.75 0.59 37.48 3.19 1.44 -75.69 -11.12 028 -68.24 0.38 44.98 5.80
1300 060 3432 300 141 -7929  -11.08 028 -7126 040 3849 564
13.25 0.60 30.95 2.82 1.38 -82.81 -11.03 0.28 -74.21 0.39 37.47 5.44
1350 061 2599 266 136 -8679  -10.96 028 -77.65 041 3093 526
1375 061 2376 243 132 -89.95  -10.98 028 -80.35 039 3036  5.16

Continues Next Page. S-Parameter Data Files are available on-line at: www.mimixbroadband.com
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Typical Scattering Parameters (Vds = +3.0V, Ids = 60 mA) (cont.)

Frequency S11 S21 S12 S22 MSG/MAG

(GHz) (Mag)  (Ang) (dB)  (Mag)  (Ang) (dB)  (Mag) (Ang) (Mag)  (Ang) (dB)

14.00 0.61 19.00 2.34 1.31  -94.40 -10.86 0.29 -84.28 0.42 22.09 4.96

14.25 0.62 15.58 2.03 1.26 -97.49 -10.95 0.28 -86.85 042 22.10 4.79

14.50 0.62 12.68 1.89 1.24 -101.07 -10.89 0.29 -89.99 0.43 14.80 4.54

14.75 0.63 6.84 1.65 1.21 -105.14 -10.94 028 -93.58 043 13.77 4.37

1500 063  5.41 144 118 -10831  -1097 028 -96.33 044 594 415

1525  0.63  -0.01 125 115 -111.84  -10.96 028 -99.44 044 638  3.97

1550 065 -3.15 100 112 -11582  -11.04 028 -10299 046 -1.82  3.82

1575 064 -653 082 110 -11834  -11.04 028 -10504 045 -047  3.64

1600 066 -11.51 057 107 -12287  -11.11 028 -109.19 048 -859  3.48

16.25 0.66 -13.62 0.38 1.04 -125.11 -11.16 0.28 -111.03 0.48 -7.69 3.37

16.50 0.66 -18.13 0.14 1.02 -129.34 -11.23  0.27 -114.80 0.50 -15.87 3.13

16.75 0.68 -21.39 -0.09 0.99 -132.05 -11.28 0.27 -117.09 0.50 -14.91 3.12

17.00 0.68 -23.77 -0.30 0.97 -135.22 -11.35 0.27 -119.96 0.51 -21.71 2.85

17.25 0.69 -28.11 -0.50 0.94 -138.52 -11.39 0.27 -122.88 0.52 -21.20 2.90

17.50 0.70 -29.70 -0.76 0.92 -141.43 -11.52  0.27 -125.43 0.53 -27.59 2.68

17.75 0.70 -33.64 -0.89 0.90 -144.36 -11.51 027 -127.92 0.54 -26.52 2.67

18.00 0.71 -35.60 -1.18 0.87 -147.45 -11.63 0.26 -130.64 0.55 -32.77 2.52

S-Parameter Data Files are available on-line at: www.mimixbroadband.com

CFS0303-SB Typical Noise Parameters MSG.MAG and |S,,|? vs. Frequency at 3V, 60mA
(Vds =+3.0V,Ids = 60 mA) 30.00

Freq. NFmin Gamma Opt Rn Ga [\

GHz db Mag. Ang. db 25.00 \ R

1.0 0.19 0.73 37.02 10.82 21.05 MSGIMAG

2.0 0.26 0.56 50.99 5.04 15.81
3.0 0.34 0.36 84.39 5.60 14.08
4.0 0.41 0.31 124.27 3.63 12.33
5.0 0.49 0.30 160.12 2.90 11.17

20.00 P \

15.00 — >

10.00 <
S

MSG/MAG and Sz (dB)

6.0 0.56 0.34 -169.10 2.40 9.7 = | | I \\
7.0 0.64 0.36 -140.08 3.55 8.84 S0 T T I ———. ~—~—_
8.0 0.71 0.33 -114.70 6.00 797 = 1 1 | | T/ .
9.0 078 047 -102.15 7.49 7.47 0.00
10.0 0.86 0.43 -83.89 9.19 6.76 5.00
0.50 3.50 6.50 950 1250 15.50
Frequency (GHz)
Mimix Broadband, Inc., 10795 Rockley Rd., Houston, Texas 77099 Page 13 of 17

Tel: 281.988.4600 Fax:281.988.4615 mimixbroadband.com

o Characteristic Data and Specifications are subject to change without notice. ©2007 Mimix Broadband, Inc.
Export of this item may require appropriate export licensing from'the U.S. Government. In purchasing these parts, U.S. Domestic customers accept
their obligation to be compliant with U.S.Export Laws.



0.1-10.0 GHz Low Noise, Medium Power
pPHEMT in a Surface Mount Plastic Package

September 2007 - Rev 28-Sep-07

Considerations When Designing for Optimum
Noise Figure Using Noise Parameters

For any two-port network, the noise figure gives a
measure of the amount of noise added to a signal transmit-
ted through that network. In this data sheet we have given
the NFmin and the corresponding optimum source resis-
tance values for the device under various bias conditions.
NFmin represents the true minimum noise figure when the
device is presented with an impedance matching network
that transforms the source impedance typically 50 ohms to
that optimum noise matching impedance referred to as
Gopt. All stability considerations still apply, of course. If
the calculated Rollet stability factor (K) is less than 1, then
the source and load reflection coefficients must be carefully
chosen. For an accurate graphical depiction of the unstable
regions, it is best to draw stability circles.

In practice the impedance that minimizes the noise
figure is different from the impedance that minimizes the
return loss. Matching techniques such as inductive feedback
will be used to bring the noise match closer to this gain
match. An additional inherent danger of this technique is the
increased instability of the design at higher frequencies. As
the frequency increases the source inductance will also
increase, this increases the amount of feedback to the
devices source up to an oscillation level. This issue can be
reduced by carefully choosing the input and output match-
ing topology so that the transducer gain is limited at the fre-
quency of potential oscillation. Design of a high pass / low
pass matching network on the input and output is one solu-
tion that addresses this problem. Careful simulation is
essential using the wideband s-parameters provided and can
only be achieved through careful modeling of all compo-
nents utilized in the design, including:

Mimix Broadband, Inc., 10795 Rockley Rd., Houston, Texas 77099

Mimix
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CFS0303-SB
7“RoHS

1. Accurate high frequency models for all surface
mount components used.

2. Accurate models of the board characteristics
including loss tangents and metal thickness.

3. Use of Via holes and via pads instead of perfect
grounds where used.

In any case if the reflection coefficient of the cho-
sen matching network is other than Gopt, then the noise fig-
ure of the device will be greater than NFmin.The losses of
the matching circuits are also non-zero and it must be con-
sidered that the noise figure of the completed amplifier is
equal to the noise figure of the device plus the losses of the
matching network preceding the device.

The losses of the matching networks are related to
the Q of the components and associated printed circuit
board loss. In general larger gate width devices will typical-
ly have a lower Gopt as compared to smaller gate width
devices. Matching to higher impedance devices requires
very hi-Q components in order to minimize circuit losses.
The main reason for using smaller gate width devices is the
trade-off of current consumption and optimum noise perfor-
mance. The CFS0301 is a 600um gate width device has a
minimum noise figure of 0.18 dB and a Gopt of 45+j109,
making it significantly easier to match than competitive
devices. Associated gain Ga is 19.3dB.

Device Non-Linear Model

Mimix develops its own non-linear model based
on its own internal device characterization. The model is
verified in different simulators and compared to the original
data from which it was extracted.

Page 14 of 17
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0.1-10.0 GHz Low Noise, Medium Power
pPHEMT in a Surface Mount Plastic Package
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Packaged Device Model - Optimized for 0.1 to 18.0 GHz

This model can be used as a design tool. Please refer to the measured data contained in this data sheet for further design
verification. Mimix reserves the right to change these models without prior notice.

Typical Reflow Profiles

WIRE SRL
BG

CbG
L BD PLD
rel . L M o
c
T cbs OPD T PCD

SRL WIRE SRL
D

Reflow Profile SnPb Pb Free

Ramp Up Rate 3-4°C/sec 3-4°C/sec

Activation Time and Temperature 60-120 sec @ 140-160 °C 60-180 sec @ 170-200 °C
Time Above Melting Point 60-150 sec 60-150 sec

Max Peak Temperature 240°C 265 °C

Time Within 5 °C of Peak 10-20 sec 10-20 sec

Ramp Down Rate 4-6 °C/sec 4-6 °C/sec

Die Model - Gate Width = 600 pm, Optimized for 0.1 GHz to 26.0 GHz

Cgs 1.04 pF Rg 0.29 Cpd 0.08 pF
Cdg 0.07 pF Ls 0.04 nH PCG 0.195 pF
Cds 0.1 pF Ld 0.1 nH PCD 0.21 pF
Gm 303 mS Lg 0.05 nH PLS 0.085 nH
Ri 2.2 0hm BG 5 mil Gold wire (1 mil dia) PLG 0.525 nH
Tau 0.06 ps BD 5 mil Gold wire (1 mil dia) PLD 0.55 nH
Rs 1.28 BS 3 mil Gold wire (1 mil dia) PCDG 0.005 pF
Rd 1.35 Cpg 0.10 pF
1
SRL WIRE gCDG /1 WIRE SRL
PLG1 BG BD PLD
O—MM—w PSFET a —©
c = W:kegskellern = SCD
PCG =

WIRE
BS

SRL
PLS

WA
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The PSFET is a Mimix implementation of the Parker Skellern large signal model. The model is available as an ADS project file
on-line at: www.mimixbroadband.com

Characteristic Data and Specifications are subject to change without notice. ©2007 Mimix Broadband, Inc.
ort licensing from'the U.S. Government. In purchasing these parts, U.S. Domestic customers accept

Export of this item may require appropriate ex|
tﬁeir obligation to be compliant with U.S.Export Laws.
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Physical Dimensions - SB Package (SOT-343)

1.30 (0.051)
_" BSC “_ 1.30 (.051) REF
| |
N
H H N .
T n T 2.60(.102)
E E1 1.30 (.051)
¢ X
+ +
_E:I | 0.55 (.021) TYP s | - o085 (.033)
_>‘ L 1.15 (.045) BSC -
—| e 1.15 (.045) REF
—— D ————
h |-
. A
:E 1y y '

‘

.

b TYP —

-— A = CTYP
)
DIMENSIONS
SYMBOL MIN. MAX.
A 0.80 (0.031) 1.00 (0.039)
A1 0(0) 0.10 (0.004)
b 0.25 (0.010) 0.35 (0.014)
[ 0.10 (0.004) 0.20 (0.008)
D 1.90 (0.075) 2.10 (0.083)
E 2.00 (0.079) 2.20 (0.087)
e 0.55 (0.022) 0.65 (0.025)
h 0.450 TYP (0.018)
E1 1.15 (0.045) 1.35 (0.053)
L 0.10 (0.004) 0.35 (0.014)
0 0 10

DIMENSIONS ARE IN MILLIMETERS (INCHES)

Mimix reserves the right to make changes without further notice to any products herein. Mimix makes no warranty, repres entation or guarantee regarding the
suitability of its products for any particular purpose, nor does Mimix assume any liability arising out of the application or use of any product or circuit, and specifically
disclaims any and all liability, including without limitation consequential or incidental damages. "Typical" parameters can and do vary in different applications. All operating
parameters, including "Typicals" must be validated for each customer application by customer's technical experts. Mimix doe s not convey any license under its patent
rights nor the rights of others. Mimix products are not designed, intended, or authorized for use as components in systems intended for surgical implant into the body,

or other applications intended to support or sustain life, or for any other application in which the failure of the Mimix p roduct could create a situation where personal
injury or death may occur. Should Buyer purchase or use Mimix products for any such unintended or unauthorized application, Buyer shall indemnify and hold Mimix

and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expens es, and reasonable attorney fees arising out
of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that Mimix was negligent
regarding the design or manufacture of the part. Mimix Broadband is a registered trademark of Mimix Broadband, Inc. Mimix is an e qual Opportunity/Affirmative Action
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Mimix Lead-Free RoHS Compliant Program - Mimix has an active program in place to meet customer and governmental
requirements for eliminating lead (Pb) and other environmentally hazardous materials from our products. All Mimix
RoHS compliant components are form, fit and functional replacements for their non-RoHS equivalents. Lead plating of
our RoHS compliant parts is 100% matte tin (Sn) over copper alloy and is backwards compatible with current standard
SnPb low-temperature reflow processes as well as higher temperature (260°C reflow) “Pb Free” processes.

Part Numbering Designator - For Mimix/Celeritek lead-free products, the letter “G” will be used in the part number for
Matte Tin finished RoHSCompliant components and “L" will be used in the part number of NiPdAu finished RoHS
Compliant components in the second position of the part number suffix,as shown below:

Example A: CXX1234-XX-0G00 = component bulk quantity Matte Tin finished RoHScompliant parts
Example B: CXX1234-XX-0LOT = component in tape and reel NiPdAu finished RoHS parts

For those customers not making the change at this time, Mimix/Celeritek will maintain production of current
configurations. For questions and comments e-mail: ourearth@mimixbroadband.com.

ESD Machine Model (Class A)
ESD Human Body Model (Class 1A)
ESD Classification

Test Vavel Minimum Maximum
Type Voltage Voltage
Class 0 o 250V

f . Pa Class 1A 250V 500v
Caution: ESD Sensitive Class 1B | 500V | 1000V

A iat tions in handling, packagi HBM
el e oo P e
Class 3A | 4000V | 8000V
Class 388000V s
Class A ov 200V
,Esﬁffz"j'a,,5 ClassB 200V 400V
. o TS | Class € 400V =
Ordering Information
Part Number for Ordering Description
CFS0303-SB-0G00 Matte Tin plated RoHS compliant SOT-343 surface mount package in bulk quantity
CFS0303-SB-0GOT Matte Tin plated RoHS compliant SOT-343 surface mount package in tape and reel
PB-CFS0303-SB-00A0 Evaluation Board for 900MHz with SMA connectors
PB-CFS0303-SB-00B0 Evaluation Board for 1900MHz with SMA connectors
PB-CFS0303-SB-00C0 Evaluation Board for 2400MHz with SMA connectors
PB-CFS0303-5SB-00D0 Evaluation Board for 3500MHz with SMA connectors

We also offer the plastic packages with SnPb (Tin-Lead) or NiPdAu plating. Please contact your regional sales manager
for more information regarding different plating types
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