Appendix: Comments by A. Farson VA70J/AB40J
Based on a discussion with C. Paul DL4RAJ, 5 Mar. 2006

Conventionally, in IMD testing, IMD products must equal the noise
floor (= MDS) which is the case when signal + noise lie 3 dB above
noise alone. But we must bear in mind that the IMD3 products in
JA7SSB's test are not at MDS level.

The test signals are at 2 kHz offset and -35 dBm per tone. Per Fig. 2,
the IMD3 products are 55dB below the test signals, and are thus at
-90 dBm. MDS is -131 dBm; thus, the IMD3 products are 41 dB
above MDS.

Assuming that the IMD3 products follow a 3"-order law, we could
extrapolate to MDS level:

Reducing the test signals by 13.7 dB would reduce IMD3 products by
41 (= 3 x 13. 7) dB, thus equalling MDS level.

Now we would have two test signals at -48.7 dBm each, and the
IMD3 products at -131dBm.

The calculated value of IMD3 dynamic range (DR3) is now as follows:

DR3 =-131 - (-48.7) = 82.3 dB at 2 kHz offset (as measured at the
455 kHz 2nd IF test point).

This is so much lower than the results obtained by measurement at
baseband level (via the ADC) that it tends to reinforce our experience
that the actual on-air, operational performance of the IC-756Pro2
and IC-756Pro3 is considerably superior to what the lab "numbers"
might suggest.
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Preface

January 2002 issue of Japanese CQ Ham Radio Magazine has an article on IC-756PROII. The article was
written by Mr. Saito JA7SSB. He discusses the RX performance of 756PROII in view of the IMD and the
DSPfilter characteristics. Hereis my English summary for non-Japanese HAMs. It should be noted,
however, that CQ publishing corporation and JA7SSB clearly have the copyright of the article, and hence |
offer only a summary here.

IMD

To measure the IMD, the system shown in Figure Lisused. Two signals, 14.200MHz and 14.202MHz, are
fed into the antenna connector of the 756PROII.  The strength of each signal is—35dBm, which is equivalent
to S9+45dB on the S-meter scale.
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Figure 1. Block diagram of the M D measurement system

Figures 2, 3, and 4 show the IMD measurement results with no Preamp, Preampl, and Preamp2, respectively.
Figure 3 indicates that Preamp 1 has about 7dB gain. The third order of IMD can be seen at —38dB. Figure
4 reveadls that Preamp 2 has about 14dB gain. Thethird and fifth order of IMD can be observed.
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Figure 2. RF out — preamp off
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Figure 3. RF out — preamp 1 engaged
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Figure 4. RF out — preamp 2 engaged

The most interesting point is that two signals that are only 2kHz apart do not cause IMD. Thiscertainly is
outstanding RX performance. 756PROII surely has better IMD characteristics than 756PRO.

DSP filter

756PROII allows users to select the shape factor of the DSPfilter. ICOM callsthem SOFT and SHARP. To
measure the DSP filter shape, the rig-internal noiseisused. Figure 5illustrates the block diagram.
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Figure 5. Block diagram of filter shape measurement system

Figure 6 shows the frequency characteristics of the 3kHz Sharp filter. Thein-band gainisvery flat. Figure7
shows that of the Soft filter. Lower and upper edges of the pass band have about 10dB attenuation.
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Figure 6. Bandwidth = 3kHz, Sharp
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Figure 7. Bandwidth = 3kHz, Soft
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Figure 8. Bandwidth = 2.4kHz, Sharp
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Figure 9. Bandwidth = 2.4kHz, Soft
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Figure 10. Bandwidth = 1.8kHz, Sharp
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Figure 11. Bandwidth = 1.8Hz, Soft
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Figure 12. Bandwidth = 1.8kHz, IC-775DX11
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Figure 13. Bandwidth = 450Hz, Soft
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Figure 14. Bandwidth = 450Hz, Soft

Figure 12 isthe result of IC-775DXII for comparison. Theirregularities of the in-band gain reaches 5dB, and
the difference of in-band and out-band gain is about 30dB, which clearly is worse than 756PROII.  The
in-band gain of 756PROII isvery flat. This difference between 756PROII and 775DXI1 is noticeable with
human ears.
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