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Noise Factor review
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Noise Factor review
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Noise Fig. measurements
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Noise source
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ENR example
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Y-Factor Method
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Noise Figure Measurements
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Connectorized LNA Tests

Features

+ Ultra low noise figure, 0.8 dB typ.
Qutput power, up to +18.5 dBm typ.

e =

ZX60-272LN+

+ Good output IP3, 31.5 dBm typ.
2300 to 2700 MHz

+ Good return loss

* Unconditionally stable

* Protected by US patent 6,790,049

Electrical Specifications at 25°C

Parameter Condition (MHz) Min. Typ. Max. Units
Frequency Range 2300 2700 MHz
Moise Figure 2300-2700 0.8 1.4 dB
Gain 2300-2700 11.5 14.0 dB
Gain Flatness 2300-2700 = 0.55 +1.1 dB
Output Power at 1dB compression 2300-2700 16.0 18.5 dBm
Qutput third order intercept point (OIP3) 2300-2700 31.5 dBm
Input VSWR 2300-2700 1.2 8|
Qutput VEWR 2300-2700 1.6 H |
Active Directivity 2300-2700 7 dB
DC Supply Voltage 5.0 Vv
Supply Current 55 70 mA




Connectorized LNA Tests
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Connectorized LNA Tests
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Connectorized LNA Tests
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Through



On ChiE LNA Test (CMOS 0.35)
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Specification ] Value
Voltage Gain > 13dB Parameter | Calculated | Measured
S11 < —12dB VA 24V 24V
Noise Figure < 3dB VB 137V 151V
Output 1 dB compression point | > —10dBm VC 2.0V 2.1V
Frequency of operation 2.4 GHz I7o 4.3 mA 4.4mA
Bandwidth 700 kHz




On Chi[:_) LNA tests
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LNA tests
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Two port NF parameter equation
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Transistor's DC behavior

GaAs transistor




Transistor S params

Vps =5 V,Vgg =-0.5V

abs(S) [dB]
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Avallable Gain calc
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Source impedance
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Transistor NF measurement
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Must Find for DUT NF measurement

*S parameters of the system before the DUT.
(Can be found by making the ['s measurements
and solving the system for open, short and through)

*Find the “probe+bias T" after the DUT S parameters.
(Can be found supposing that the 2 probes are equal.
Then, the S params of this system are aquired.
Convert them to T parameters and take the matrix sqrt.

Convert the result to the estimated S parameters of the
Probe)

*Don't forget to consider all cables.



NF Values @ 2.42 GHz
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Source Impedance Values @ 2.42 GHz
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F parameters
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Parameter Value Obtained Comparison

@2.42 GHz %asc,;rrlﬂ]z
NFmin (dB) 0.44 0.4
Rn/50 1.57 1.57
Module ('opt) 0.99 0.93
Ang (I'opt) 3.43 8.35




Measurements tips

» The enviroment plays a big role on the NF
measurements

» Choose the right ENR for each DUT

» Use average of the power signal to minimize
display jitter

» Account for the losses



Conclusions

» Now we are able to make NF measurements on
connectorized or on chip circuits.
» This will help also in circuit design.
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