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ABSTRACT 

The competition within the semiconductor industry keeps pushing all the 

characterization and testing procedures into automation, which saves human operation 

costs and errors. This thesis develops an automatic testing system that can be used in the 

characterization of Infineon Radio Frequency (RF) Low Noise Amplifiers (LNA). The 

system is based on the National Instruments PXI products. This thesis covers the 

development of the device interface board and the software that is used to control the PXI 

system. This thesis demonstrates the automatic characterization using this system for 

three fundamental parameters of RF LNAs – the Scattering Parameters (S-parameters), 

1dB Compression Point (P1dB) and Third-Order Intercept Point (IP3). 
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   CHAPTER 1   

INTRODUCTION 

1.1 Motivation 

Electrical testing is an important task and a significant cost when performed in the 

production of integrated circuits (ICs). It starts with wafer-level testing during the 

manufacturing stage. The wafer-level testing allows the manufacturer to verify and 

monitor the quality at the early stage and improved yield efficiency is guaranteed. After 

the ICs are assembled into packages, a final test containing selected parameters is 

performed to control the defect level and reduce the chance of shipping bad parts to the 

customer. Besides manufacturing, engineers need to be able to evaluate the ICs’ electrical 

performance to see if it meets the purpose of the design and hence gathered date for the 

use of the next generation of ICs. This kind of testing usually involves multiple ICs 

within one cycle, so there is a need for flexible testing equipments and appropriate testing 

software and procedures. 

In industry, automated test equipments (ATEs) are widely used to for these kind 

of tests. And related testing software and testing procedures have been developed for 

each specific product. ATEs used for RF testing, like the Agilent 93k, tend to be large 

and very expensive (usually above a million dollars each), which makes them limited test 

resources within a company. In most cases, the lower priority non-manufacturing tasks, 

like product development, characterization, qualification and support, need only to be 

able to test low volumes of ICs. And it means that there is no need for the high efficiency 

ATE demanded by manufacturing. 
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For RF tests, the manually setting-up needs more experience and time. And for 

some outputs the data is recorded then calculated by hand. This thesis is concerned with 

the design, building and characterization of an automated testing system for measuring 

the Scattering Parameters (S-parameters), 1dB Compression Point (P1dB) and Third-

Order Intercept Point (IP3) of BFP 720 RF Low Noise Amplifiers (LNA) from Infineon 

Technologies. 

1.2 Low Noise Amplifiers 

Low noise amplifiers (LNA) are used to amplify very weak electrical signals, 

which can be signals from antennas or sensors. Nowadays, LNAs are widely used in 

customer electronics, like cell phone or GPS. An LNA is a key component at the very 

front-end of a receiver circuit. Signals received will be first amplified by the LNA. Thus, 

it is requested for the LNA to boost the desired signal without adding much noise and 

distortion. A good LNA has a large gain, intermodulation, and compression point and a 

low noise figure (NF). 
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                        CHAPTER 2   

TEST METHODS FOR RF AMPLIFIERS 

2.1 Technique for measuring scattering parameters 

2.1.1 Definition of Scattering Parameters 

The first published description of S-parameters was in the thesis of Vitold 

Belevitch in 1945. [1] And after that, it has been widely used for the evaluation of RF 

circuits. 

In this thesis, we are measuring scattering parameters (s-parameters) for a two-

port network. And two-port means that the system is with two pairs of terminals to 

connect to external circuits. 

Figure 1 Two-Port S-Parameters 

In the theory of s-parameter, an electrical circuit under test can be regarded as a 

black box. Shown in figure 1, we can source a signal into the system from port a1 or a2 

and measure the respond at b1 or b2. And the s-parameter results are shown in matrix 

form: 

Expand the matrix we get: 

b1=S11*a1+S12*a2 
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and 

b2=S21*a1+S22*a2 

If a1 is input of the Device Under Test (DUT) and there suppose to be no 

signal coming from a2, we can get: 

S11=b1/a1, which is the reflection coefficient of the circuit. 

And 

S21=b2/a1, which is the gain of the circuit. 

2.1.2 Testing of Scattering Parameters 

The test equipment we need to test the s-parameters is a 2-port vector network 

analyzer (VNA). In the testing procedure, the VNA do frequency sweep at a certain 

power level and measure response at the input and output, then calculate the S11 and S21 

within a frequency range. 

The proper process of testing s-parameters should be: 

1. Warm up VNA for proper amount of time

2. Make sure that VNA stays in stable environment

3. Calibration of VNA

4. Connect DUT and make the measurement

2.1.3 Calibration of Vector Network Analyzer 

Before measuring the S-parameters, it is very important to calibrate out the 

influence of the environment and other on-board ICs, like switches and lumped elements, 

on the circuit. User calibration is crucial for the accuracy and repeatability of the testing 

results. Modern VNAs has calibration programs built in. And you can follow the steps 
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and finish the calibration process. To achieve best calibration results, high-quality 

components and proper connections should be taken into consideration. Many 

manufacturers offer calibration kits that contain well-defined standards. 

We use the Short-Open-Load-Through (SOLT) method to calibrate the VNA. It 

provides very good accuracy as long as repeatability. The SOLT method uses well-

defined short, open, load, and through. We connect each standard one by one to the VNA 

for measurement. 

2.2 Technique for measuring 1dB compression point 

2.2.1 Definition of 1dB Compression Point 

An amplifier should remain constant gain for a small input signal. In 

reality, at higher input power level, the amplifier will go into saturation region and its 

gain starts to decrease. The 1dB compression point (P1dB) indicates the input or output 

power level where the gain drops 1dB from its value at low power level, which is shown 

in Figure 2. 

P1dB tells about the linearity performance of the amplifier and a good 

design will have a large P1dB value. 
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Figure 2 Definition of 1dB Compression Point 

2.2.2 Testing of 1dB Compression Point 

The testing equipments needed to measuring P1dB are signal generator and signal 

analyzer. We set up the signal generator and let it sweep the power from low to high at a 

certain frequency. We draw the ideal gain straight line using results at lower levels. And 

wait until the output is 1dB lower than the ideal curve. 

2.3 Technique for Measuring 3rd Order Intercept Point 

2.3.1 Definition of 3
rd

 Order Intercept Point

When a device is fed with an input of two-tone signal (a signal of 2 close 

frequencies): 

We would measure results containing different order of intermodulations at the 

output: 
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 Compared with the first-order product, which is proportional to the input power, 

the third-order product (tones of 2w1-w2 and 2w2-w1) is proportional to the cubic of the 

input power. In Figure 3, when the power is shown in dB scale, the first-order product 

(“Wanted”) has a slope of 1 and the third-order product (“IM3”) has a slope of 3. 

If we extend the dB-scale-curve measured at low power level, the two lines of 

first-order product and third-order product will intercept. This hypothetical interception 

point, where the first-order and third-order product powers are equal, is called the third-

order intercept point (IP3). 

Figure 3 First-Order Product and Third-Order Product in dB Scale 

The IP3 indicates the IC’s ability against intermodulation. For example, we don’t 

want the noise at closing frequencies to be amplified with the signal. And a good IC 

design should have a high IP3 value. 
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2.3.2 Testing of 3rd Order Intercept Point 

To test the IP3, we need to generate a 2-tone signal using signal generators. Then 

feed the signal into DUT. Then we measured the output of the DUT using signal analyzer 

in frequency spectrum. As the IM3 increases 2 times faster than the first-order product, 

the output IP3 can be calculated by: 

Figure 4 Measurement of Third-Order Intercept Point 
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     CHAPTER 3 

TEST HARDWARE 

3.1 Hardware Overview 

The architecture for the system can be divided into three parts. The first part is the 

device interface board (DIB) between the Device-Under-Test (DUT) and the 

measurement equipment. In this thesis the tested amplifier is Infineon’s BFP 720ESD 

LNA. The interface board acts as a “load” board for LNA so it get perfect contact and can 

work at proper state and the results can be transferred to the test equipments. The DIB is 

also known as a performance board, swap block, or family board. [2] The second part is 

the measurement equipment, that is, the PXI system.  The PXI system includes a Vector 

Network Analyzer (VNA), a Vector Signal Generator (VSG), and a Vector Signal 

Analyzer (VSA). The third part is the controlling equipment and power supply. 

3.2 Device Interface Board (DIB) 

3.2.1 Device Interface Board Overview 

Figure 5 shows the actual circuit used to test the circuit. The base and emitter of 

the amplifier need to be biased at certain voltage level. And a biased-t is used to isolate 

the DC power supply and RF transmission signal. 
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Figure 5 Amplifier Testing Circuit 

In the DIB design, we need to let the signal flow through different amplifiers. 

Hence RF switches are used for signal transmission. And extra DC ports are needed to 

power up and control the switches. 

Figure 6 Device Interface Board Circuit 

3.2.2 RF Switches 

For a simpler control circuit of the DIB, we want the left and right RF switches to 

have same power supply and connected to the same DUT at same control voltage level. 
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After some researches I use ADG919 from Analog Devices as the left switch and 

uPD5713TK from California Eastern Laboratories (CEL) as the right switch. For the 2 

switches, the isolation and transmission loss properties are good from 150MHz to 2GHz. 

The power supply level for these two switches is from 1.6V to 2.75V.The high 

control voltage level is from 1.8V to 3.6V. And the low control voltage is from -0.2V to 

0.4V. 

3.2.3 Calculation for Coplanar Waveguide 

Ordinary electrical cables suffice to carry low frequency AC, but energy in higher 

frequencies tends to radiate out of the cables as radio waves. And we will suffer from 

energy loss using normal wires in radio frequency fields. On the other hand, radio 

frequency signals also tend to reflect from discontinuities in the cable such 

as connectors and joints, and travel back down the cable toward the source. [3]  

Transmission lines use specialized construction such as precise conductor 

dimensions and spacing, and impedance matching, to carry electromagnetic signals with 

minimal reflections and power losses. 

And coplanar waveguide (CPW) is a form of transmission line. It is first studied 

by C.P.Wen. [4] With certain parameters fixed the CPW can be matched to certain 

impedance. In this thesis the impedance is 50 Ohms and I choose to use the CPW-ground 

model. For building this CPW, I have known the height and thickness from printed circuit 

board (PCB) manufacturer and need the width of the transmission line the gap between 

the line and ground. With the help CPW calculator, I can get the parameters need to build 

the CPW on my PCB. 
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Figure 7 Coplanar Waveguide Calculations 

 

3.2.4 Calculation of Bias-T 

A bias-t is composed of a capacitor with an inductor. The capacitor is used for 

isolation of DC supply and the inductor is for isolation of input small signal. 

As the capacitor is added on the transmission line, the equivalent resistance of a 

capacitor: 

  

 needs to be much smaller than the impedance of the transmission line, which is 

50 Ohms. 

So we have: 

1/( 2*Pi*Frequency*Capacitance) << 50; 
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When testing from 150MHz to 2GHz, the capacitor value need to be much greater 

than 21.2 pF. I choose 820 pF capacitors made by Kemet. 

Similar to capacitors, we want the equivalent resistance for inductors 

 to be much greater than 50 Ohms so that small signal will not be affected by the 

DC supply: 

(2*Pi*Frequency*Inductance) >> 50; 

Then we can get that inductance needs to be much greater than 53.1 nH. I choose 

8.2 uH inductors made by Vishay. 

3.2.5 Socket for Device Under Test 

For bench RF tests, we need to solder the DUTs on the PCB and the solder and 

unsolder jobs add to the workload and test time. It would be very convenient if we can 

use socket for connection between the DUT and DIB. 

I have got an sample socket from Laranger. And a PCB is made to test if this 

socket can work properly with DUT and PCB for all the three tests. 

3.2.6 PCB Layout 

Having the parameters for the CPW and the footprint for DUT, switches, bias-t 

and socket, the task next is to make the PCB layout for all the boards. 

Shown in Figure 8, board A and B are for input and output. Board B is used for 

testing the amplifiers. Board C is for calibration of the VNA. And the socket is placed 

and to be tested on board E. 
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Figure 8 Layout of the Interface Board 

 

The actual circuits are shown in Figure 9. 

 

Figure 9 Actual Circuit of the Interface Board 
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3.3 PXI System 

All the PXI test equipments are plugged in and installed in a chassis. The system 

has an embedded controller to control all the modules within the box. The controller 

always locates in the most left in the box. Shown in the Figure 10, from left to right are 

the VSA module, VNA, and VSG module. The system operates on a Window 7 platform 

with full access to the LabVIEW 2010 Professional Version. 

Figure 10 PXI System 

3.4 Switch Controller and Power Supply 

The testing process requires us to offer VDD and control signals to RF switches. 

And for the DUT we need to bias the collector and base of the amplifier to certain 3V and 

0.8V.  In this thesis I use NI myDAQ as the bias for base and switch controller. And I use 

a power supply for the bias of collector and source of VDD. 
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For NI myDAQ the analog output range is from -10V to 10V. [5] And the digital 

output have 2.4V for VOH and 0.4V for VOL, which meet the requirement of the RF 

switches. 

 

Figure 11 Testing Hardware at a Glance 
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     CHAPTER 4 

TEST SOFTWARE 

4.1 Software overview 

As the system structure is different for each test, the writer developed 3 separated 

virtual instruments (VI) for tests of S-Parameter, P1dB and IP3. Since the system is 

measuring 1 DUT that contains 1 RF amplifier each time. Each VI contains program for 

PXI system and the control for NI myDAQ. 

All the VIs are based on NI VNA, VSA and VSG hardware drivers and NI 

spectral measurements toolkit. 

The NI myDAQ controlling program is similar in 3 VIs. NI myDAQ requires the 

control signal to be a 1-D integer array. And the first value of the array will be translated 

into binary codes then each digit will decide whether the related RF switch will be turned 

up or down. In the switches of this thesis, if input is 1 the switch will be turned up and 0 

means turned down. [6][7] In the control program control operations for each switch are 

transferred into 7 separate Boolean values. And these 7 values added to create a Boolean 

array. Then the array can be transferred into an integer. The integer value will be added to 

an integer array then can be used as the control signal for NI myDAQ. 

The power supply that offers VDD and collector bias is tuned manually. 

The VIs for each test will be discussed below. 
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4.2 Scattering Parameter VI 

Other than NI myDAQ and power supply, the NI PXIe-5630 vector network 

analyzer is used to test s-parameters. Before we run the program we need to turned on the 

VNA and let it warm up for at least 30 minutes. [8] 

The program flow is shown in Figure 12. First off, the VNA is initialized and a 

new session is created for the device. Then we configure the power level, sweep 

frequencies, and the number of points needed for the sweep. After that we load the 

calibration files that has been done from board D at the same environment. Following is 

the initiation of the device and frequency sweep at certain power level is done. Finally the 

results will be saved in histogram and ready to be analized. 

Figure 12 Scattering Parameters Voltage Measurement Software 
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After the first RF amplifier has been tested, we can change the setting of the NI 

myDAQ switch control and move on to the next amplifier. 

4.3 1dB Compression Point VI 

The testing for P1dB involves the use of NI-PXIe 5673 vector signal generator 

and NI-PXIe 5663 vector signal analyzer. 

The program flow is shown in Figure 13. After settling the power supply and 

switch control, we create new sessions for VSG and VSA through the initialize VI. Then 

we configure the frequency level for the VSG. The configuration for start power, stop 

power, and number of points will be used to generate the power sweep ramp and to 

inform the VSA about the maximum power of the input signal. 

Figure 13 1dB Compression Point Measurement Software 
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After the VSG generating the power sweep, we can use the data from VSA to 

build the power spectrum of the DUT for calculation of P1dB. We use the first 10 points 

at low power level, the gain of which should be constant, to build an ideal gain straight 

line. Then compare each output after these 10 points until the difference is greater than 

1dB. After P1dB has been found and recorded, we can set the switches to another DUT. 

4.4 3rd Order Intercept Point VI 

In order to measure the IP3 for DUT, we need to generate a two tone signal as the 

input of the amplifier. At the VSA, we take measurement of the base tone and 

intermodulate results and calculate the result. 

The first version of VI uses the PXIe-5673 VSG to generate the two tone signal. 

Then leakage of the local oscillator is detected. And 3rd order intercept products will be 

affected by the leakage frequency. Thus the result is neither accurate nor reliable. 

Figure 14 VSG Multitone Leakage 
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Then for the second version of VI, VSG is used to generate only one tone of the 

input. The other tone is generated by VNA manually through the user interface. And the 

two tones are led into a RF combiner to generate a two tone input signal. 

The program flow is shown in Figure 15. After setting the VNA’s output 

frequency and power. We create new sessions and initialize VSA and VSG. Then we 

configure the VSG to generate a one tone signal at certain frequency. After the data is 

collected at VSA, the result will be shown in frequency domain and we do a peak search 

to find out power of the first order products and the third order products and calculate the 

IP3 result. 

Figure 15 Two-Port S-Parameters 
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   CHAPTER 5   

DATA ANALYSIS 

5.1 Analysis of Scattering Parameter Results 

One of the DUT results of S-Parameters is shown in Figure 16. From the result, 

with frequency increasing, the insertion loss becomes less and the gain also drops. 

Figure 16 BFP 720 Board C S-Parameter Results 

Central Limit Theorem states that, of given certain conditions, the mean of a 

sufficiently large number of independent random variables, each with finite mean and 

variance, will be approximately normally distributed, by Rosenthal. [10] For a limited 
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time, the writer tested 10 SMD DUTs on Board C. And the number is not enough to do 

distribution analysis. 

For S21 at 450MHz, the difference between the maximum and minimum test 

results is 0.09dB. And it is the maximum difference for all frequency ranges tested. And 

the maximum difference between S11 results is 0.20dB. 

5.2 Analysis of 1dB Compression Point Results 

The datasheet shows that, at 25°C the typical output 1dB compression point at 

Ic=30mA ranges from 6.5 dBm at 150MHz, 450MHz, and 1.9GHz to 6dBm at 900MHz 

and 1.5GHz. The P1dB is tested for each device at different frequencies and the 

difference of measurement result is not greater than 0.3dB. 

Figure 17 BFP 720 Board C P1dB Results 
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One of the DUT’s test results in 150MHz is shown in the Figure 17. The P1dB 

value decreases from 6.1dB at 150MHz to 1.4dB at 1.9GHz.   

5.3 Analysis of 3rd Order Intercept Point Results 

The datasheet shows that, at 25°C the typical output 3rd order intercept point 

stays 21.5dBm from 150MHz to 1.5GHz, and increases to 22dBm at 1.9GHz. Figure 18 

shows the result of one DUT at 900MHz. The OIP3 results ranges from 12.9dBm at 

150MHz to 15.2dBm at 1.9GHz. 

 

Figure 18 BFP 720 Board C OIP3 Results 
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  CHAPTER 6   

CONCLUSION 

6.1 Scattering Parameters Test Evaluation 

6.1.1 Scattering Parameter Calculation 

The specified typical S21 parameter value at 25 °C is listed in charts at different 

frequencies, which can be directly compared with the results acquired by VNA. [9] The 

S11 parameter values at different frequencies are shown in Smith Chart. So we need to 

transfer the results to dB values first then compare with the measurement results. 

Figure 19 BFP 720 Input Matching 

The formula we use to transfer from Smith Chart to dB value is: 

S11 = (Zin-Z0) / (Zin+Z0); 

S11 (dB) = 20*log10(S11); 
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In Smith Chart calculation, the load impedance Z0 and input impedance Zin are 

normalized to 1. From the Smith Chart, for Ic=15mA, the normalized Zin value at 1GHz 

is 0.5-j1, so S11 value is 0.077-j0.615, which is -4.15dB. The normalized Zin value at 

2GHz is close to 0.4-j0.45, so S11 value is -0.295-j0.416, which is -5.85dB. 

6.1.2 DIB and RF Socket Evaluation 

The comparison of the s-parameter results in shown in Figure 20. The writer has 

tested 8 LNAs on surface mount board C and socket mounted board E. Each LNA have 

been tested for 5 times. The value shown in the chart is the mean of all tests. For each 

LNA at each frequency, the maximum value between the maximum and minimum test 

results is less than 0.5dB. 

For S21 results, the maximum test results difference between surface mount board 

C and datasheet is 2.9dB. In comparison, the maximum test results difference between 

socket mounted board E and datasheet is 11.5dB. 

Figure 20 Evaluations of DIB and RF Socket 
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The performance of the surface mount board C is much better than the socket 

mounted board. And the reason for that is the socket is connected with DIB using 

through-hole connection, which will lead to a lot of parasitic at high frequency. In 

addition, the signal is transmitted not using transmission line but copper contact, which 

will cost impedance mismatch and gain loss. The evidence for that is the maximum test 

result difference occurred at the highest frequency. 

Figure 21 Loranger 03256 181 6218A Socket Connection 

In conclusion, this Loranger socket sample is not suitable for RF tests. 

6.1.3 VNA Calibration Evaluation 

The comparison between the calibrated test result (left) and non-calibrated result 

(right) is shown in Figure 22. After the calibration, S21 is 10 to 15dB closer to the value 

on the datasheet. And the calibration result is satisfactory. 
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Figure 22 Calibration evaluation 

6.2 1dB Compression Point Test Evaluation 

The writer has tested 8 LNAs and each one for 5 times. The value shown in the 

chart is the mean of all tests. For each LNA at each frequency, the maximum value 

between the maximum and minimum test results is less than 1.1dB. 

For P1dB results, the maximum test results difference between surface mount 

board C and datasheet is 2.4dB. Figure 23 shows the comparison between datasheet 

values and test results. In 1.9GHz, the DUT still not went into saturation region when the 

VSG reaches the maximum output value. Additional signal amplification is needed to 

perform test at this frequency. 
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Figure 23 1dB Compression Point Evaluations 

6.3 3rd Order Intercept Point Test Evaluation 

The writer has tested 8 LNAs and each one for 5 times. The value shown in the 

chart is the mean of all tests. For each LNA at each frequency, the maximum value 

between the maximum and minimum test results is less than 1.3dB. 

For OIP3 results, the maximum test results difference between surface mount 

board C and datasheet is 2.4dB. Figure 24 shows the comparison between datasheet 

values and test results. 
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Figure 24 3rd Order Intercept Point Evaluations 

The reason that caused an up-to-10 dB difference between the test result and 

datasheet value is the loss of the system. In ideal case, when the 1st order products 

decrease 1dB, the 3rd order product decreased by 3dB. But for system loss, the 1st and 

3rd order product decreased at same rate. And 1dB system loss will cause 1dB difference 

for the OIP3 result. 

6.4 Test System Evaluations 

Comparing manual characterization using bench equipments, the system in this 

thesis takes about 2 weeks to design the DIB layout and another 8 days for the 

manufacturer to fabricate the PCB. After that it took the writer 3 days to solder the DIB. 

After the result evaluation, the surface mount board C and testing programs are 

proved functional. The scattering parameters and 1dB compression point tests need to be 

more accurate. And for 3rd order compression point it is required to find a way to 

evaluate and cancel the effect of system loss. 
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The cost of system building will be saved when mass production tests are 

involved. Compared with bench tests, the saving of using this system is mainly for the 

reduction of human operation for connection of different devices. With the increasing 

challenge of faster product cycle for semiconductor industry, the operation saved will 

become advantage in business. 

6.4 System Limitation and Future Work 

To better evaluate the performance of the system, more LNA should be tested. 

With the number of DUT over 30, the expected test results will follow standard deviation. 

[10] And comparison can be made between test result curve and a perfect bell curve. 

With more test data there will be more confidence about test results and conclusions. 

As the first trial in Texas Tech University about radio frequency automation, this 

system is still immature. It suffers from inaccuracy and system loss. 

To increase the accuracy, the DIB need to be more compact and some device pads 

need to redesigned for a better connection and reduced parasitic. In addition, the 

calibration could be designed for fitting the well-defined industry standard calibration 

kits. 

One possible reason for the system loss comes from the imperfect CPW on the 

DIB. In figure 25, the circled places are the CPW with no ground in the bottom. The 

future work should consider change the DC connection from on-board lines to external 

jumper wires. 
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As the Loranger 03256-181-6218A socket is not designed for RF use, the 

following work should involve researches about RF socket. The parameters include the 

frequency range, loss, and the package it fits for. 

The tests for RF LNAs are not limited to s-parameters, P1dB, and IP3. Other tests 

like noise figure (NF) should be developed and put into automation. 

To further automate a PXI system with more testing power, one should consider 

using NI Teststand software. The LabVIEW VIs control the hardware to do specific tests, 

while the NI Teststand manages different VIs and create a test chain. Furthermore, the 

NI Teststand is equipped with more advanced data analysis tools that can be used to 

handle more amount of data and generate an automatically test report. 

Figure 25 Imperfect CPW on Surface Mount Board C 
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                         APPENDIX A   

SCATTERING PARAMETERS LABVIEW VI 

Scattering Parameter Front Panel 

Scattering Parameter Block Diagram 1 
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Scattering Parameter Block Diagram 2 
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                          APPENDIX B   

1DB COMPRESSION POINT LABVIEW VI 

1dB Compression Point Front Panel 
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1dB Compression Point Block Diagram 1 

1dB Compression Point Block Diagram 2 
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1dB Compression Point Block Diagram 3 
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                                APPENDIX C   

3RD ORDER INTERCEPT POINT LABVIEW VI 

3rd Order Intercept Point Front Panel 

3rd Order Intercept Point Block Diagram1 
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3rd Order Intercept Point Block Diagram 2 

3rd Order Intercept Point Block Diagram 3 




