





2. MAKING BASE MEASUREMENTS

Figure 2-11. Viewing a Drifting Signal with Max Hold and Clear Write

Measuring Low Level Signals

The ability of the analyzer to measure low level signals is limited by the noise generated

inside the analyzer. A signal may be masked by the noise floor so that it is not visible. This

sensitivity to low level signals is affected by the measurement setup.
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The analyzer input attenuator and bandwidth setting affect the sensitivity by changing the

signal-to-noise ratio. The attenuator affects the level of a signal passing through the

instrument, whereas the bandwidth affects the level of internal noise without affecting the

signal. In the first two examples in this section, the attenuator and bandwidth settings are

adjusted to view low level signals.

If, after adjusting the attenuation and resolution bandwidth, a signal is still near the noise,

visibility can be improved by using the video bandwidth and video averaging functions, as

demonstrated in the third and fourth examples.

Example 1 : Set input attenuation

If a signal is very close to the noise floor, reducing input attenuation brings the signal out of

the noise. Reducing the attenuation to 0 dB maximizes signal power in the analyzer.
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The total power of all input signals at the analyzer input must not
I CAUTION AI exceed the maximum power level for the analyzer.

1. Connect a signal generator to the analyzer RF INPUT. Press PRESET|, Presef on the

analyzer.

2. Set the signal generator frequency to 300 Miz with an amplitude of -80 dBm.

3. Set the center frequency of the analyzer to 300 Mz by pressing [FREQ, 300 M.

4. Set the span to 5 Miz by pressing SPAN|, 5 Mi.

5. Set the reference level to -40dBm by pressing AMPL, Ref Level, -40 dBm.

6. Place the signal at center frequency by pressing [PEAK|, MKR>|, Mkr>CF.

7. Reduce the span to 1 Miz. Press [SPAN| and then use the step-down key (v ). See

Figure 2-12.
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IFR Spectrum Analyzer Span
REF SCALE ATT  nMkrl 300.004 MHz #

=40.0 dBm LOG 10 dB/ =80.866 dbm
|Uidth3pan

IR |

Figure 2-12. Using 0 dB Attenuation

8. Press AMPL|, Affen [MNL]. Press the step-up key (4 ) to select 10 dB attenuation.

Increasing the attenuation moves the noise floor closer to the signal. See Fig 2-13. A *

mark appears next to the ATT annotation at the top of the display, indicating the

attenuation is no longer coupled to other analyzer setting.

9. To see the signal more clearly, enter 0 dB or Aften [AUTO]. Zero attenuation makes the

signal more visible.

Before connecting other signals to the analyzer input, increase the
I CAUTION AI RF attenuation to protect the analyzer input.
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IFR Spectrum Analyze
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Figure 2-13. Low-Level Signal with 10dB Attenuation
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Example 2 : Selection RBW

The resolution bandwidth can be decreased to view low level signals.

. As in the previous example, set the analyzer to view a low level signal. Connect a signal

generator to the analyzer RF INPUT. Press PRESET,|, Preseton the analyzer.

. Set the signal generator frequency to 300 Mz with an amplitude of -80 dBm.

. Set the center frequency of the analyzer to 300 Mz by pressing FREQ)|, 300 M.

. Set the span to 1 Miz by pressing SPAN|, 1 M.

. Set the reference level to —-40 dBm by pressing AMPL|, Ref Level, -40 dBm.

. Press |CPL, RBW [MNL], RBW, and the step-down key (¥ ) to decrease RBW. The low

level signal appears more clearly because the noise level is reduced. See Figure 2-14.
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IFR Spectrum Analyzer Gl
REF SCALE AaTT nMlrl 300.002 MHz P
=40, m ]

-80.88 dBm

CENTER 300.000 MHz z U ms [avTo JICTIA
1.000 MHz intl

Figure 2-14. Decreasing Resolution Bandwidth

A * mark appears next to the RBW annotation at the lower center of the screen, indicating

that the resolution bandwidth is uncoupled.

As the resolution bandwidth is reduced, the sweep time is increased to maintain calibrated

data.
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Example 3 : Selection VBW

Narrowing the video filter can be useful for noise measurements and observation of low level

signals close to the noise floor. The video filter is a post-detection low-pass filter that

smoothes the displayed trace. When signal responses near the noise level of the analyzer

are visually masked by the noise, the video filter can be narrowed to smooth this noise and

improve the visibility of the signal. (Reducing video bandwidths requires slower sweep times

to keep the analyzer calibrated.)

Using the video bandwidth function, measure the amplitude of a low level signal.

1. As in the previous example, set the analyzer to view a low level signal. Connect a signal

generator to the analyzer RF INPUT. Press PRESET,|, Preseton the analyzer.

2. Set the signal generator frequency to 300 Miz with an amplitude of —-80 dBm.

3. Set the center frequency of the analyzer to 300 Miz by pressing FREQ, 300 M.

4. Set the span to 1 Mz by pressing [SPAN, 1 Mi.

5. Set the reference level to -40dBm by pressing |AMPL,, Ref Level, -40dBm.
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6. Set the video bandwidth to 100Hz by pressing CPL, VBW [MNL], VBW, and the step-

down key (v ). This clarifies the signal by smoothing the noise, which allows better

measurement of the signal amplitude.

IFR Spectrum Analyzer Gl
REF SCALE ATT  nMkrl 300.002 MHz ¥

=-40.0 dBm LOG 10 dB/f -B80.91 dBm
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2

Figure 2-15. Decreasing Video Bandwidth
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A * mark appears next to the VBW annotation at the bottom of the screen, indicating that

the video bandwidth is not coupled to the resolution bandwidth. See Figure 2-15.

Instrument preset conditions couple the video bandwidth to the resolution bandwidth so
that the video bandwidth is equal to the resolution bandwidth. If the bandwidths are
uncoupled when video bandwidth is the active function, pressing VBW [AUTO] (so that

Auto is highlighted) recouples the bandwidths.

NOTE : The video bandwidth must be set wider than the resolution bandwidth
’ when measuring impulse noise levels.
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Example 4 : Video average function

If a signal level is very close to the noise floor, video averaging is another way to make the
signal more visible.

NOTE : The time required to construct a full trace that is averaged to the

desired degree is approximately the same when using either the video
bandwidth or the video averaging technique. The video bandwidth
technique completes the averaging as a slow sweep is taken, whereas
the video averaging technique takes many sweeps to complete the
average. Characteristics of the signal being measured, such as drift
and duty cycle, determine which technique is appropriate.

Video averaging is a digital process in which each trace point is averaged with the previous

trace-point average. Video averaging clarifies low-level signals in wide bandwidths by

averaging the signal and the noise.

1. As in the previous example, set the analyzer to view a low level signal. Connect a signal

generator to the analyzer RF INPUT. Press PRESET)|, Preseton the analyzer.

2. Set the signal generator frequency to 300 Mz with an amplitude of -80 dBm.

3. Set the center frequency of the analyzer to 300 Miz by pressing FREQ, 300 M.

4. Set the span to 1 Mz by pressing SPAN, 1 M.

5. Set the reference level to —-40 dBm by pressing AMPL,, Ref Level, -40 dBm.
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6.

Press [TRACE|, More.., Average.. then Average [ON]. When ON is highlighted, the video

averaging routine is initiated. As the averaging routine smoothes the trace, low level

signals be come more visible. Average Count [ 8 ] appears on the right-upper screen.

The number represents the number of samples (or sweeps) taken to complete the

averaging routine.

. To set the number of samples, press Count and use the numbers keypad. For example,

press Average [ON] (so that ON is highlighted), 2, 5, and ENTER. Reset will initialize

current average and start averaging.

During averaging, the current sample number appears in the right-upper screen. The

sampling will also restart if video averaging is turned off and then on again.

Once the set number of sweeps has been completed, the analyzer continues to provide

a running average based on this set number.
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Figure 2-16. Using the Video Averaging Function
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Identifying Distortion Products ‘

Distortion from the Analyzer ‘

High level input signals may cause analyzer distortion products that could mask the real
distortion measured on the input signal.

Example : Delta marker function ‘

Using a signal from a signal generator, determine how many the harmonic distortion products
are generated by the analyzer. Fine distortion measurement is possible when suppress the
input signal’s distortion.

1. Connect a signal generator to the analyzer RF INPUT. Set the signal generator
frequency to 200 Mz and the amplitude to 0 dBm.
2. Set the center frequency of the analyzer to 400 Miz and the span to 500 Miz by pressing

[FREQ], 400 M, [SPAN], 500 .

IFA Spectrum Analyzer Harker
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-
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Figure 2-17. Harmonic Distortion
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To measure the second harmonic distortion, press |PEAK| then the marker is located in the
highest signal, fundamental signal(200MHz). Press MKR, Defta, and 200MHz, then the
marker is located in the second harmonic signal. The signal shown in Figure 2-17 produces
harmonic distortion products in the analyzer input mixer.

Notice that you must consider the harmonic distortion product, when measuring the high
level signal.
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Third-Order Intermodulation Distortion

Two-tone, third-order intermodulation distortion is a common test in communication systems.
When two signals are present in a non-linear system, they can interact and create third-order
intermodulation distortion products that are located close to the original signals. These
distortion products are generated by system components such as amplifiers and mixers.

Example : Delta marker function

Test a device for third-order intermodulation. This example uses two sources, one set to
300 M and the other to approximately 301 M. (Other source frequencies may be substituted,
but try to maintain a frequency separation of approximately 1 Mz.)

1. Connect the equipment as shown in Figure 2-18. Press PRESET|, Preset.

10 MHz
REF_EXT

SOURCE #1 SOURCE #2

INPUT

COMBINER

Figure 2-18. Third-Order Intermodulation Equipment Setup

. The combiner should have a high degree of isolation between the two
NOTE : . .
input ports so the sources do not intermodulate.
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. Set one source to 300 Miz and the other source to 301 M, for a frequency separation of
1 M. Set the sources equal in amplitude (in this example, they are set to -5 dBm).

. Tune both signals onto the screen by setting the center frequency 300.5 Miz. Then, using
the knob, center the two signals on the display. Reduce the frequency span to 5 M.
This is wide enough to include the distortion products on the screen. To be sure the
distortion products are resolved, reduce the resolution bandwidth until the distortion
products are visible.

. Press |[CPL, RBW [MNL], RBW, and the used the step-down key (v ) to reduce the
resolution bandwidth until the distortion products are visible.

. To measure a distortion product, press Marker to place a marker on a source signal. To

activate the second marker, press MKR|, Deffa. Using the knob, adjust the second
marker to the peak of the distortion product that is beside the test signal. The difference
between the markers is displayed in the upper-right screen.

To measure the other distortion product, press PEAK|, NpeakLeft or NPeakRight This
places a marker on the next highest peak, which, in this case, is the other source signal.

To measure the difference between this test signal and the second distortion product,
press MKR Delfa and use the knob to adjust the second marker to the peak of the
second distortion product. See Figure 2-19.

IFR Spectrum Analyzer Marker |
1.000 MHz

-55.50 db

B ERREERRE
& [ [[]]

. int —_—
L Jrcwam Pos

Figure 2-19. Measuring the Distortion Product
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Making Noise Measurements ‘

There are a variety of ways to measurement noise power. The first decision you must make
is whether you want to measure noise power at a specific frequency or the total power over a
specified frequency range, for example over a channel bandwidth.

Example 1 : MKR Noise function ‘

Using the marker function, MKR Noise, is a simple method to make a measurement at a
single frequency. In this example, attention must be made to the potential errors due to
discrete signal (spectral components). This measurement will be made near the 40 M
amplitude reference signal to illustrate the use of MKR Noise.

1. Turn on the internal 40 Mz calibration signal of the analyzer (if you have not already
done so). Press |PRESET|, Preset, Cal. signal [ON].

2. Tune the analyzer to the frequency of interest. In this example we are using the
reference signal. Press FREQ)|, 39.98 M.

3. Set the span the 50 kiz by pressing [SPAN, 50 kiz.

IFR Spectrum Analyzer .
REF SCALE *ATT fnpl itude |

-20.0 dBm LOG 10 dB/f 30 db

B e N R Y (| -
L
I I I O R AV AR

"

39.98000 MHz REW z SWE e Hore. .
£0.00 kHz i

SPAN nl Cintl
| rcwam Pos

Figure 2-20. Setting the input attenuator
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4. Set the reference level to —20 dBm by pressing AMPL, Ref Level, -20 dBm. See Figure
2-20. Note that if the signal is much higher than shown, adjust the input attenuator. In

this example the input attenuation was set to 30dB by pressing Affen. [MNL], 30dB.

5. Activate the noise marker by pressing , More.., Function.., MKR Noise.
Note that the display detection has changed to sample, the marker floats between the
maximum and the minimum of the noise. The marker readout is in dBm or dBm per
bandwidth. See Figure 2-21. For noise power in a different bandwidth, add 10xlog (BW).
For example, for noise power in a 1 kiz bandwidth, add 10xlog (1000) or 30dB to the
noise marker value.

IFR Spectrum Analyzer Marker
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L Y PR VO ——
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T | ———
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CENTER 39.98000 MHz RBU 1 kHz SWF 1250 ms Prev..
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________________|rcwam Samp

Figure 2-21. Activating the Noise Marker function

6. Video filtering can be introduced to reduce the variations of the sweep-to-sweep marker
value. Set the video filter by pressing [CPL, VBW [MNL], VBW, 100 Hz.

Notice that these variations are to be expected due to the nature of the signal. We can
reduce the variations by introducing video filtering. Since reducing the video bandwidth
filter impacts sweep time, it is recommended to limit the degree of filtering.
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Example 2 : Video filtering/Average

The Normal marker can also be used to make a signal frequency measurement as described
in the previous example, again using video filtering or averaging to obtain a reasonably
stable measurement.

While video averaging automatically selects the sample display detection mode, video
filtering does not. With sufficient filtering that results in a smooth trace there is no difference
between the sample and peak modes because the filtering takes place before the signal is
digitized.

Be sure to account for the fact that the averaged noise is displayed approximately 2 dB too
low for a noise bandwidth equal to the resolution bandwidth. Therefore, you must add 2 dB to
the marker reading. For example, if the marker indicates —100 dBm, the actual noise level is
-98 dBm.
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Example 3 : Channel power measurement

You may want to measure the total power of a noise-like signal that occupies some

bandwidth. For example, you may want to determine the power in a communications channel.

If the signal is noise and is flat across the band of interest, you can use the noise marker as

described in example 1 and add 10xlog (channel BW). However, if you are not certain of the

characteristics of the signal, or if there are discrete spectral components in the band of

interest, we can use the Channel Power routine. In this example, you will use the noise of the

analyzer then add a discrete tone to see what happens and assume a channel bandwidth of

50 kH:. If desired, a specific signal may be substituted.

1. Reset the analyzer by pressing PRESET]

N

reference signal. Press FREQ), 40 M.

Set the span to 100 kiz by pressing

o gk~ w

Power...

, Preset
Tune the analyzer to the frequency of 40 M. In this example we are using the amplitude

SPAN, 1 Mt.

Set the reference level to —-30dBm by pressing
Set the input attenuation to 40dB by pressing

AMPL, Ref Level, -30 dBm.

AMPL, Atfen [MNL], 40dB.

Set the analyzer to setup the channel-power measurement by pressing MEAS, Channe/

7. Set the integration bandwidth to 500 kiz by pressing /nfeg BW, 500 khz.
8. Set the channel-power span to 100 kiz by pressing Ch PWR Span, 1 W.

NOTE :

The display detection mode has been set to sample and the video

bandwidth has been set to be ten times wider than the resolution
bandwidth. This setting is important to prevent any averaging. You can
reduce the sweep-to-sweep variation in the power reading by
averaging over a number of sweeps.

9. Turn average number on by pressing Meas. Avg. [ON]. Add a discrete tone to see the

affects of the reading. Turn on the internal 40 M calibration signal of the analyzer (if

you have not already done so). Press PRESET]

, Cal. signal [ONJ].

The channel power reading is essentially equal to 40 Mz calibration signal. The total noise

power is far enough below that of the tone that the noise power contributes very little to the

total.
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Figure 2-22. Measuring Channel Power

The algorithm that computes the total power compensates for the fact that some of the trace

points on the response to the continuous wave tone may be at or very close to the peak

value of the tone and so yields the correct value whether the signal comprises just noise, a

tone, or both.
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Demodulating AM Signals

The zero span mode can be used to recover amplitude modulation on a carrier signal. The
analyzer operates as fixed-tuned receiver in zero span to provide time domain
measurements.

Center frequency in the swept-tuned mode becomes the tuned frequency in zero span. The
horizontal axis of the screen becomes calibrated in time only, rather than both frequency and

time. Markers display amplitude and time values.

The following functions establish a clear display of the waveform:

e Trigger stabilizes the waveform trace on the display by triggering on the modulation
envelope. If the modulation of the signal is stable, video trigger synchronizes the
sweep with the demodulated waveform.

e Linear mode should be used in amplitude modulation (AM) measurements to avoid
distortion caused by the logarithmic amplifier when demodulation signals.

e Sweep time adjusts the full sweep time from 20 ms to 1000 s (from 25 s to 15 s in
zero span). The sweep time readout refers to the full 10-division graticule. Divide this
value by 10 to determine sweep time per division.

e Resolution and video bandwidth are selected according to the signal bandwidth.

Each of the coupled function values remains at its current value when zero span is activated.
Video bandwidth is coupled to resolution bandwidth. Sweep time is not coupled to any other
function.
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Example : AM Demod. Function

View the modulation waveform of an AM signal in the time domain.

1. To obtain an AM signal, you can either connect a source to the analyzer input and set

o~ w0

the source for amplitude modulation, or connect an antenna to the analyzer input and

tune to a commercial AM broadcast station. This example uses a source. (If you are

using a commercial broadcast station as your signal, press AUX, AM Demod. [ON] to

turn on AM demodulation. Then press Audio Sound [ONJ, and the analyzer will operate

as a radio.)

Connect a signal generator output to the analyzer RF INPUT.
Set a source output frequency to 300 Mz, AM rate to 400Hz, and AM depth to 50%.

Set the center frequency of the analyzer to 300 Mz by pressing [FREQ,

IFR Sp ctrum Analyzel
SCALE AT Couple |

0.0 dBm AM 20%/ 10 db

---------- il A
e

200 ms REU

‘ ' RBU
f auTO

IIHIIIIIIIIIHIIIHII

UBY

UBU

| Swp Tine

S N SO . 1

EEEEEE 300.000000 MHz *Rl 300 kHz 20 0 m o | CTT

11111

_ G WABD Pos

300 Mhz.

To demodulate the AM, press |AUX,| AM Demod. [ON]. See Figure 2-23.

Figure 2-23. Measuring Modulation Using AM Demodulation Function.

Another method to demodulate AM signal is using zero span by repeating the step 1to 4

and performing the following steps.

2-42



2. MAKING BASE MEASUREMENTS

6. Set the span to 20 M: by pressing SPAN, 20 M.
7. Set the resolution bandwidth to 1 Mz by pressing (CPL, RBW [MNL], RBW, 1 M. See
Figure 2-24.

IFR Spectrum Analyzer
- Couple |

0.0 dBm
fAll Auto
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RBY
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Swp Time

" =
x
.

Swp Time

CENTER 300.00 MHz REW - [auTo [IETOH
SPAN 20.00 MHz i ——

. Jrc wass Pos
FC WABB Pos

Figure 2-24. Viewing an AM Signal

8. Increase the resolution bandwidth to include both sidebands of the signal within the 1
dB passband of the analyzer (about 2/3 of the 3 dB BW).
9. To select zero span, either press [SPAN| 0 Hz, or press SPAN, Zero Span.

10. Next, position the signal peak near the reference level and select a linear voltage

display. Press |AMPL,, Linear, Ref Level, then adjust the reference level.

11. Adjust the sweep time to change the horizontal scale by pressing CPL, Swp Time
[MNL], Swp Time, 10 ms. See Figure 2-25.

If the modulation is a steady tone, for example from a signal generator, use video
trigger to trigger on the waveform and stabilize the display. (If you are viewing an off-
the-air signal you will not be able to stabilize the waveform.)
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IFR Spectrum Analyzer
E.

Irig |

ATT
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Free run |

Line
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Figure 2-25. Measuring Modulation in Zero Span.

Use markers and delta markers to measure the time parameters of the waveform.
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Demodulating FM Signals

As with amplitude modulation you can utilize zero span to demodulate a FM signal. However,
unlike the AM case, you cannot simply tune to the carrier frequency and widen the resolution
bandwidth. The reason is that the envelope detector in the analyzer responds only to
amplitude variations, and there is no change in amplitude if the frequency changes of the FM
signal are limited to the flat part of the resolution bandwidth.

You can demodulate FM signals by using the FM demodulation function.
On the other hand, if you tune the analyzer slightly away from the carrier, you can utilize
slope detection to demodulate the signal by performing the following steps.

1. Determine the correct resolution bandwidth.

2. Fine the center of the linear portion of the filter skirt (either side).

3. Tune the analyzer to put the center point at mid screen of the display.
4. Select zero span.

The demodulated signal is now displayed; the frequency changes have been translated into
amplitude changes. See the following figure. To listen to the signal, turn on AM demodulation
and the speaker.

In this example you will demodulate a broadcast FM signal that has a specified 75 kiz peak

deviation.

Example : Delta marker function

Determine the correct resolution bandwidth. With a peak deviation of 75 kHz, your signal has a
peak-to-peak excursion of 150 kiz. So we must find a resolution bandwidth filter with a skirt
that is reasonably linear over that frequency range.

1. Turn on the internal 40 Mz calibration signal of the analyzer (if you have not already
done so). Press |PRESET|, Preset, Cal signal [ON].
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reference signal. Press FREQ), 40 M.
Set the span to 1 Mz by pressing [SPAN, 1 M.

4. Set the reference level to —30dBm by pressing AMPL,, Ref

. Tune the analyzer to the frequency 40 M. In this example we are using the amplitude

Level, -30 dBm.

. Set the resolution bandwidth to 100 kiz by pressing [CPL

, RBW [MNL], RBW, 100 .

The skirt is reasonably linear starting about half a division down from the peak.

. Select a marker by pressing MKR)|, then move the marker approximately half a division

down the right of the peak (high frequency) using the front-panel knob.

Place a delta marker 150 kiz from the first marker by pressing Deffa, 150 kiz. The skirt

looks reasonably linear between markers.

Determine the offset from the signal peak to the desired point on the filter skirt by

moving the delta marker to the midpoint. Press 75 kiz to move the delta marker to the

midpoint. See Figure 2-26.

IFR Spectrum Analyzer

IIIIIIIIIIIIIIIII|IIIIIIIIIIIIIIIIIiiiiiIIII

*RBW 100 kHz SWP
UBW 100 kHz  tca1 onl  Cintl

Figure 2-26. Determining the Offse
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Harker |

Sel Marker

r1i11

t

9. Press Delfa to make the active marker the reference marker.

10.

Press |IPEAK| to move the delta marker to the peak. The delta value is the desired

offset, for example 130 kHz.
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Example : FM Demod. function

1. Connect a signal generator output to the analyzer RF INPUT.

2. Set a source frequency to 300 Mz, amplitude to 0 dBm, FM deviation to 75 kHz, and FM rate
to 1 kiz.

3. Reset the analyzer by pressing PRESET), Preset.

4. Tune the analyzer to 300 Mz by pressing FREQ, 300 M.

First, Demodulate the FM signal by using the FM demodulation function.

5. Demodulate the FM signal by pressing |AUX, FM Demod. [ON].

6. To Listen the signal(1 kHz), press Audlio Sound [ON].

7. Adjust the sweep time by pressing [CPL, Swp Time [MNL], Swp Time 10 ms.
See Figure 2-27.

IFR Spectrum Analyzer
REF

Couple |

fill Auto

0.0 dBm FM 20 kHz/ 10 db

IRIRIRINIRIRIRININIE

SPAN ra i
L |rcwam Pos

Figure 2-27. Measuring Modulation Using FM Demodulation Function

Another method is using zero span by repeating the step 1 to 4 and performing the following
steps.
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8. Tune above or below the FM signal by the offset noted above in step 10, in this example

130 KkHz. press

FREQ, CF Step [MNL], CF Step, 130 K, Center then use the step-up key

(4 ) or step-down key (v ).
9. Set the resolution bandwidth to 100 ki, then go to zero span by pressing [CPL,

[MNL], RBW, 100 ki, SPAN,, and Zero Span.

10. Activate signal sweep by pressing [TRIG|, Single.

RBW

11. Listen to the demodulated signal through the speaker by pressing [AUX, Audio
Sound [ON], FM Demod. [ONj], Audio Level then adjust the volume using the front-panel
knob or the step-key.

IFR Spectrum Analyzer
prle . AuxCtrl

;

LE ATT
0.0 dBm LOG 10 dB/f 10 dB
! fil Denad.

Cintl

CENTER 3 z REW z SWP
SPAN r4 YEUW r4
[ rcwae Pos

Figure 2-28. Measure the demodulation in Zero Span
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AEROFLEX INTERNATIONAL LTD.
SOFTWARE LICENCE AND WARRANTY

This document is an Agreement between the user of this Licensed Software, the Licensee, and Aeroflex International Limited, the
Licensor. By opening this Software package or commencing to use the software you accept the terms of this Agreement. If you do not
agree to the terms of this Agreement please return the Software package unopened to Aeroflex International Limited or do not use the
software.

1. DEFINITIONS
The following expressions will have the meanings set out below for the purposes of this Agreement:

Add-In Application Software Licensed Software that may be loaded separately from time to time into the Equipment to
improve or modify its functionality

Computer Application Software Licensed Software supplied to run on a standard PC or workstation

Designated Equipment the single piece of Equipment upon which the licensed software is installed

Downloaded Software any software downloaded from an Aeroflex web site

Embedded Software Licensed Software that forms part of the Equipment supplied by Aeroflex and without which
the Equipment cannot function

Licence Fee the consideration ruling at the date of this Agreement for the use of one copy of the Licensed
Software on the Designated Equipment

Licensed Software All and any programs, listings, flow charts and instructions in whole or in part including Add-
in, Computer Application, Downloaded and Embedded Software supplied to work with
Designated Equipment

2. LICENCE FEE
The Licensee shall pay the Licence Fee to Aeroflex in accordance with the terms of the contract between the Licensee and Aeroflex.

3. TERM
This Agreement shall be effective from the date hereof and shall continue in force until terminated under the provisions of Clause 9.
4. LICENCE

4.1 Unless and until terminated, this Licence confers upon the Licensee the non-transferable and non-exclusive right to use the
Licensed Software on the Designated Equipment.

4.2 The Licensee may not use the Licensed Software on other than the Designated Equipment, unless written permission is first
obtained from Aeroflex and until the appropriate additional Licence Fee has been paid to Aeroflex.

4.3 The Licensee may not amend or alter the Licensed Software and shall have no right or licence other than that stipulated herein.

4.4 The Licensee may make not more than two copies of the Licensed Software (but not the Authoring and Language Manuals) in
machine-readable form for operational security and shall ensure that all such copies include Aeroflex's copyright notice, together
with any features which disclose the name of the Licensed Software and the Licensee. Furthermore, the Licensee shall not permit
the Licensed Software or any part to be disclosed in any form to any third party and shall maintain the Licensed Software in secure
premises to prevent any unauthorised disclosure. The Licensee shall notify Aeroflex immediately if the Licensee has knowledge
that any unlicensed party possesses the Licensed Software. The Licensee's obligation to maintain confidentiality shall cease when
the Licensed Software and all copies have been destroyed or returned. The copyright in the Licensed Software shall remain with
Aeroflex. The Licensee will permit Aeroflex at all reasonable times to audit the use of the Licensed Software.

4.5 The Licensee will not disassemble or reverse engineer the Licensed Software, nor sub-licence, lease, rent or part with possession or
otherwise transfer the whole or any part of the Licensed Software.

5 WARRANTY

5.1 Aeroflex certifies that the Licensed Software supplied by Aeroflex will at the time of delivery function substantially in accordance
with the applicable Software Product Descriptions, Data Sheets or Product Specifications published by Aeroflex.

5.2 The warranty period (unless an extended warranty for Embedded Software has been purchased) from date of delivery in respect of
each type of Licensed Software is:

Embedded Software 12 months
Add-In Application Software 90 days
Computer Application Software 90 days
Downloaded Software No warranty

5.3 If during the appropriate Warranty Period the Licensed Software does not conform substantially to the Software Product
Descriptions, Data Sheets or Product Specifications Aeroflex will provide:

5.3.1 In the case of Embedded Software and at Aeroflex’s discretion either a fix for the problem or an effective and efficient work-
around.

5.3.2 In the case of Add-In Application Software and Computer Application Software and at Aeroflex’s discretion replacement of the
software or a fix for the problem or an effective and efficient work-around.

5.4 Aecroflex does not warrant that the operation of any software will be uninterrupted or error free.




AEROFLEX INTERNATIONAL LTD SOFTWARE LICENCE AND WARRANTY

6  The above Warranty does not apply to:

6.1 Defects resulting from software not supplied by Aeroflex, from unauthorised modification or misuse or from operation outside of
the specification.

6.2 Third party produced Proprictary Software which Aeroflex may deliver with its products, in such case the third party Software
Licence Agreement including its warranty terms shall apply.

7  The remedies offered above are sole and exclusive remedies and to the extent permitted by applicable law are in lieu of any
implied conditions, guarantees or warranties whatsoever and whether statutory or otherwise as to the software all of which are
hereby expressly excluded.

8. INDEMNITY

8.1 Aecroflex shall defend, at its expense, any action brought against the Licensee alleging that the Licensed Software infringes any
patent, registered design, trademark or copyright, and shall pay all Licensor's costs and damages finally awarded up to an aggregate
equivalent to the Licence fee provided the Licensee shall not have done or permitted to be done anything which may have been or
become any such infringement and shall have exercised reasonable care in protecting the same failing which the Licensee shall
indemnify Aeroflex against all claims costs and damages incurred and that Aeroflex is given prompt written notice of such claim
and given information, reasonable assistance and sole authority to defend or settle such claim on behalf of the Licensee. In the
defence or settlement of any such claim, Aeroflex may obtain for the Licensee the right to continue using the Licensed Software or
replace it or modify it so that it becomes non-infringing.

8.2 Aecroflex shall not be liable if the alleged infringement:
8.2.1 is based upon the use of the Licensed Software in combination with other software not furnished by Aeroflex, or

8.2.2 is based upon the use of the Licensed Software alone or in combination with other software in equipment not functionally
identical to the Designated Equipment, or

8.2.3 arises as a result of Aeroflex having followed a properly authorised design or instruction of the Licensee, or
8.2.4 arises out of the use of the Licensed Software in a country other than the one disclosed to Aeroflex as the intended country of
use of the Licensed Software at the commencement of this Agreement.

8.3 Aecroflex shall not be liable to the Licensee for any loss of use or for loss of profits or of contracts arising directly or indirectly out
of any such infringement of patent, registered design, trademark or copyright.

9. TERMINATION
9.1 Notwithstanding anything herein to the contrary, this Licence shall forthwith determine if the Licensee:

9.1.1 As an individual has a Receiving Order made against him or is adjudicated bankrupt or compounds with creditors or as a
corporate body, compounds with creditors or has a winding-up order made against it or
9.1.2 Parts with possession of the Designated Equipment.

9.2 This Licence may be terminated by notice in writing to the Licensee if the Licensee shall be in breach of any of its obligations
hereunder and continue in such breach for a period of 21 days after notice thereof has been served on the Licensee.

9.3 On termination of this Agreement for any reason, Aeroflex may require the Licensee to return to Aeroflex all copies of the
Licensed Software in the custody of the Licensee and the Licensee shall, at its own cost and expense, comply with such
requirement within 14 days and shall, at the same time, certify to Aeroflex in writing that all copies of the Licensed Software in
whatever form have been obliterated from the Designated Equipment.

10. THIRD PARTY LICENCES

The software or part thereof may be the proprietary property of third party licensors. In such an event such third party licensors (as
referenced on the package or the Order Acknowledgement) and/or Aeroflex may directly enforce the terms of this Agreement and may
terminate the Agreement if the Licensee is in breach of the conditions contained herein.

11. EXPORT REGULATIONS
The Licensee undertakes that where necessary the Licensee will conform with all relevant export regulations imposed by the
Governments of the United Kingdom and/or the United State of America.

12. NOTICES

Any notice to be given by the Licensee to Aeroflex shall be addressed to:

Aeroflex International Limited, Longacres House, Six Hills Way, Stevenage, SG1 2AN, UK.
13. LAW AND JURISDICTION

This Agreement shall be governed by the laws of England and shall be subject to the exclusive jurisdiction of the English courts. This
agreement constitutes the whole Contract between the parties and may be changed only by memorandum signed by both parties.

© AEROFLEX INTERNATIONAL LTD 2004
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CHINA Beijing
Tel: [+86] (10) 6539 1166
Fax: [+86] (10) 6539 1778

CHINA Shanghai
Tel: [+86] (21) 5109 5128
Fax: [+86] (21) 5150 6112

FINLAND
Tel: [+358] (9) 2709 5541
Fax: [+358] (9) 804 2441

FRANCE
Tel: [+33] 160 79 96 00
Fax: [+33] 1 60 77 69 22

GERMANY
Tel: [+49] 8131 2926-0
Fax: [+49] 8131 2926-130

HONG KONG
Tel: [+852] 2832 7988
Fax: [+852] 2834 5364

INDIA
Tel: [+91] 80 5115 4501
Fax: [+91] 80 5115 4502

KOREA
Tel: [+82] (2) 3424 2719
Fax: [+82] (2) 3424 8620

SCANDINAVIA
Tel: [+45] 9614 0045
Fax: [+45] 9614 0047

SPAIN
Tel: [+34] (91) 640 11 34
Fax: [+34] (91) 640 06 40

UK Burnham
Tel: [+44] (0) 1628 604455
Fax: [+44] (0) 1628 662017

UK Stevenage

Tel: [+44] (0) 1438 742200
Fax: [+44] (0) 1438 727601
Freephone: 0800 282388

USA

Tel: [+1] (316) 522 4981

Fax: [+1] (316) 522 1360
Toll Free: (800) 835 2352

As we are always seeking to improve our products, the information in this document
gives only a general indication of the product capacity, performance and suitability,

none of which shall form part of any contract.

We reserve the right to make design changes without notice.

web www.aeroflex.com

Email info-test@aeroflex.com
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