EX-18
STEREO 2-WAY/MONO 3-WAY
ELECTRONIC CROSSOVER

FRONT PANEL:

18dB/OCTAVE MAXIMALLY FLAT BUTTERWORTH FILTERS

The most fundamental prerequisite for good quality sound is reasonably flat frequency response. To end up with fiat
response any acceptable electronic crossover must exhibit smooth passband response, the right phase relationships
at the crossover point, and filters sharp enough to keep extraneous signals from the various components in the system.
If all the criteria are met, the resultant acoustical information will closely resemble the original electrical signal that was
delivered to the crossover.

Of the available filter configurations, Butterworth 18dB/octave complementary types offer the best combination of
desirable characteristics, which is why they are used in the EX-18. The 18dBl/octave slopes produce just the right
phase relationships so the composite frequency response stays flat even when the filters are recombined. And the
shape of the Butterworth filter is perfect for electronic crossover use so that with the 18dB/octave slope there's no
problem with too much of the wrong frequencies leaking over into the drivers. With the EX-18, you get the best possible
combination of desirable characteristics, so you get the best possible sound (at the best possible price).

EX-18 18dB/OCTAVE BUTTERWORTH FILTERS. Note
the rapid rolioff at the crossover point, very smooth
passband response, and flat combined response.
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Fig. 3: Tapco EX- 18 Amplitude and phase response
when the high and low outputs are summed
(““reverse” polarity).

We found the crossovers slew rate limit to be 11 volts
per microsecond which is consistent with the observed
power bandwidth of about 135 kHz. This works out to a
normalized slew rate limit of 0.85 volts per microsecond
per volt which is well above the minimum of 0.5 recom-
mendeds3 for freedom from slewing induced distortion.

The frequency response curves for the Hi and Low out-
put signals are shown in Figure I for the case of a 1kHz
crossover point. Note the cutoff slopes of 18 dB/octave.
Figure 2 shows the frequency response that results when
the Hi and Lo output signals are accurately summed
with the polarity reversal switch in the “normal’’ posi-
tion. The amplitude response is absolutely flat as it
should be for a properly designed 18 dB/octave Butter-
worth filter pair. The phase response is also as expected
for this filter pair. Depressing the polarity reversal but-
ton on the front panel provides the summed response
shown in Figure 3. Again, the amplitude response is ab-
solutely flat but now the crossover exhibits half the total
phase shift of the non-inverted case. Because of the bet-
ter phase characteristic, operation mth the polanty but.-
ton depressed is recommended In er ca .

Conclusion: The EX-18 electronic crossover from Tap-
co was evaluated both in the lab and in the listening room
and found to perform excellently in both situations. This
is one of the few crossovers available that m\ndes an ac-
curate summed amplitude response
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LAB TEST SUMMARY
(Note: 0 dBV is referenced to 0.775 Vrms)

InputiOutput Levels

Maximum input level before clipping: +21.3dBV
Maximum output level:
20 k ohm load: +21.3dBV
600 ohm load: +145dBV

Noise Performance
(Note: 20 kHz filter; unweighted;
Hi level attenuator full clockwise)
Noise at “Hi" output (CH 1): —88.3dBV
Noise at “Lo"” output (CH 1): -88.0dBV
Noise at “Hi" output (CH 2): -85.5dBV
Noise at “Lo" output (CH 2): - 87.8dBV

Distortion Performance
(+ 10 dBV output level)

Frequency THD plus Noise

100 Hz .002% (measurement limit)
500 Hz .002%

2 kHz .002% (.0026% w/phase rev.)
10 kHz .0027% (.0085% wiphase rev.)
20 kHz .0031% (.0195% w/phase rev.)

(-=3db) 3 Hzto
290 kHz

Small Signal Bandwidth:

Power Bandwidth: 135 kHz

11 volts per
microsecond

Slew Rate Limit:

0.85 volts per
microsecond

Normalized Slew Rate Limit:

per volt
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