Review

bhi ParaPro
EQ20-DSP

he new bhi ParaPro EQ029-DSP
provides versatile parametric
filtering along with a 2-channel,
10 watts per channel, Class D power
amplifier.

T

The unit has options that include bhi’s digital
VLJQDOSURFHVVLQJ '63 QRLVHUHGXFWLRQÀOWHU
along with Bluetooth connectivity, making the
ParaPro EQ20 a sophisticated audio processing
solution for all types of radio listening.
It is housed in a compact ABS case
measuring 145mm (w) x 75mm (h) x 100mm
(d) (including controls) and has plenty of
connection options so it should be easy to
integrate into just about any shack. Power
requirement is the usual 12V DC power at
up to 1.2A and this can come from the shack
supply or the included 12V plug-top unit. Audio
inputs are made using the three 3.5mm jacks
on the rear panel. These provide channel 1 and
2 mono inputs or a combined stereo jack. All
three inputs have been designed to cope with
line or headphone level signals. The outputs
comprise a set of banana sockets for the left
and right speakers plus a pair of RCA phono
jacks, also carrying the speaker output. One
important point to note here is that the Class D
bridge output has a direct DC connection to the
DPSOLÀHUFLUFXLWU\ LHQRLVRODWLQJFDSDFLWRUV 
so you must not parallel the speaker outputs or
ground any of the connections. For headphone
listeners, there is a 3.5mm stereo jack on the
front panel. The Bluetooth version, reviewed
here, adds Bluetooth connectivity into the mix
with the ability to take input from a Bluetooth
source and thus use the ParaPro EQ20 as a
Bluetooth speaker.

Ways to adjust the audio

Let’s start by explaining the difference between
these three common methods of adjusting the
frequency response of an audio system – Tone
Control, Graphic Equaliser and Parametric
Equaliser. The humble tone control is the
VLPSOHVWV\VWHPDQGLVXVXDOO\FRQÀJXUHGWR
lift or cut bass or treble frequencies. The only
adjustment provided is the amount of lift or
FXWEXWWKHIUHTXHQFLHVDFWHGXSRQDUHÀ[HG
A graphic equaliser, on the other hand,
XVXDOO\VSOLWVWKHVSHFWUXPLQWRVHYHUDOÀ[HG
bands and provides lift and cut adjustment for
each frequency band. However, the controls
usually interact so if you lift one band you will
RIWHQÀQGWKDWWKHDGMDFHQWEDQGVDUHDOVROLIWHG
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PHOTO 1: The ParaPro E42 $udio '6P unit

but to a lesser degree, Figure 1.
Parametric equalisers also split the audio
range into bands but in this case, both the
centre frequency of the band and the amount
of lift and cut is adjustable. In a full parametric
equaliser, the bandwidth of each band is also
adjustable. Parametric equalisers exhibit far
less interaction between adjacent bands and
therefore make for more precise control.
7KHSDUDPHWULFÀOWHULQJLQWKH3DUD3UR(4
XVHVDVOLJKWO\GLIIHUHQWDSSURDFKDVWKHÀOWHUV
DFWOLNHWZRVKHOYLQJÀOWHUVFigures 2 & 3. In
those graphs, you can see that the boost or cut
extends beyond the selected frequency giving
the shelf-like curve.

Testing the ParaPro

Before using the ParaPro on-air, I carried
out a few frequency response tests so I

could better understand how the controls
were operating. For these tests, I used the
HOLMImpuse, freeware audio measurement
tool. This is a very useful, general purpose,
measurement tool that turns your PC into an
audio sweep generator and spectrum analyser.
The software can be downloaded from
http://holmacoustics.com An important feature
of the software is its built-in self-calibration that
allows the characteristics of your soundcard
to be subtracted from the measured result.
That lets you clearly see the performance of
the device under test (DUT). To handle the
digital to analogue (and vice-versa) conversion
I used a Mackie Onyx-Blackjack external USB
soundcard. This unit is built like the proverbial
brick outhouse, uses the excellent Cirrus Logic
chipset, has 2 inputs and 2 outputs plus rotary
level controls for input, output and headphone
levels, Photo 2.

FIGURE 1: ParaPro E42 IreTuenFy resSonse Zith the FontroOs set Ior a Áat resSonse
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to its ±10dB limits. This shows a similar well
controlled response with good differentiation
between the Bass and Treble controls. The
panel controls for the Parametric equaliser
were marked with a min and max value
supplemented by ticks indicating increments
of 100Hz for the Bass control and 1kHz for the
Treble control, see Photo 3. I decided to take
a few measurements to see how well these
WUDFNHG,ZDVSOHDVDQWO\VXUSULVHGWRÀQGWKH
markings remarkably accurate. In each case,
the selected frequency exhibited a lift or cut
that was half the selected lift or cut, ie if I set
the Treble to 5kHz and the lift to 10dB, 5kHz
would be lifted by 5dB.
:KHQWKH'63QRLVHÀOWHULVVZLWFKHGLQ
WKHUHVSRQVHFKDQJHVVLJQLÀFDQWO\EHFDXVHWKH
QRLVHÀOWHULVDSULPDULO\DVSHHFKEDQGGHYLFH
so allowing frequencies up to 20kHz would
only add to the noise. The DSP Noise Filter
in the ParaPro EQ20 is continuously variable
from off to full noise reduction. To show the
impact on the frequency response, I measured
the response with the noise reduction control
set to the mid-point. The result is shown
in Figure 4, where you can clearly see the
passband shaping. The parametric equalisation
VWLOOZRUNVZLWKWKH'63QRLVHÀOWHUDFWLYHEXW
its only effective over the narrower frequency
range of the DSP Noise Filter.

PHOTO 2: The sturdy 0aFNie Ony[
BlaFNjaFN e[ternal USB soundFard

On the Air

FIGURE 2: ParaPro E42 IreTuenFy resSonse Zith the /F Àlter set to 3H] 1dB red and
1dB Elue 

FIGURE 3: ParaPro E42 IreTuenFy resSonse Zith the HF Àlter set to 3H] 1dB red and
1dB Elue 

As you can see from the photos, the
ParaPro EQ20 has two parametric channels
labelled Bass and Treble with the Bass centre
frequency being adjustable from 100Hz
to 1kHz, whilst the Treble covers 1kHz to
10kHz. Used together, these controls provide
two bands of ±10dB adjustment from 100Hz
through to 10kHz. In Figure 1, I’ve shown the
frequency response of the ParaPro EQ20 with
WKHHTXDOLVHUVVHWIRUDÁDWUHVSRQVHDQGWKH
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noise reduction off. As you can see, other than
a slight roll-off at the bottom end, the response
LVÁDWWRZLWKLQG%IURP+]WRN+]7KH
next test was to look at the available boost
DQGFXWZLWKWKH%DVVFRQWUROVHWWR+]
I’ve shown the results in Figure 2. Here you
FDQVHHDYHU\ZHOOGHÀQHGG%OLIWDQGFXW
without impacting on the response of the Treble
range. In Figure 4, I set the Treble control to
N+]DQGSORWWHGWKHUHVSRQVHZLWKJDLQVHW

For the on-air tests, I used the ParaPro EQ20
ZLWKVHYHUDOFRPSXWHUEDVHGVRIWZDUHGHÀQHG
UDGLR 6'5  UHFHLYHUV SOXV D <DHVX )7
transceiver. For the audio source, I used either
the headphone output socket or the line out
from the computer. The input selection on
the ParaPro EQ20 is managed via a small
button on the front panel that cycles the input
selection through the available options. On the
review model, these were CH1, CH2, Stereo
or Bluetooth with the selection indicated by a
light emitting diode (LED). This LED served a
secondary role as a clipping indicator where
WKH/('ZRXOGÁDVKLIWKHLQSXWVLJQDOZDV
too high. The facility to select single channel
or stereo mode is useful for SDR operators as
you could use multiple virtual receivers with
their outputs routed to different channels. For
H[DPSOHLI\RXZHUHUXQQLQJDQ6'5ZLWK
virtual receivers, you could send one to CH1,
a second to CH2 and place the third on both
channels. That way, if the sound comes from
the left its receiver 1, the right and its receiver
DQGWKHFHQWUHIRUUHFHLYHU
7KH ÀUVW FKDOOHQJH IRU WKH 3DUD3UR (4
was some mid-morning listening on 14MHz
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FIGURE 4: ParaPro E42 IreTuenFy resSonse Zith the 'SP noise Àlter set to midSoint

PHOTO 3: &loseuS YieZ oI the Àlter Fontrol Sanel

ZKHQFRQGLWLRQVZHUHÁDWDQGHYHU\WKLQJZDV
QRLV\,VWDUWHGE\VHWWLQJWKH%DVVHTXDOLVHUDW
G%DQGWKHQDGMXVWLQJWKH%DVVIUHTXHQF\
XSZDUGV IURP +] WR UHGXFH WKH ORZ
IUHTXHQF\URDU2QFHWKDWZDVGRQH,WXUQHG
WRWKH7UHEOHFRQWUROVHWLWWRG%DQGWXQHG
LWGRZQIURPN+]XQWLOWKHVSHHFKVWDUWHGWR
GHWHULRUDWHWKHQEDFNHGRIIDELW7KDWSURGXFHG
DVLJQLÀFDQWLPSURYHPHQWRYHUWKHXQÀOWHUHG
DXGLRVR,WULHGXVLQJVRPH7UHEOHERRVWWRVHH
LIWKDWZRXOGKHOS,VRRQIRXQGWKDWVHWWLQJ
WKHERRVWWRG%DQGWXQLQJXSIURPN+]
KHOSHGWKHLQWHOOLJLELOLW\PRUHWKDQMXVWXVLQJWKH
ÀOWHUWRFXWWKHKLJKHUIUHTXHQFLHV7KHERRVW
VHWWLQJJDYHVRPHYHU\XVHIXOPLGUDQJHSXQFK
WKDWKHOSHGUHDGDELOLW\2QFH,·GXVHGWKHOHYHO
VHWWLQJVDWWKHLUH[WUHPH,UHÀQHGWKHÀOWHULQJ
XVLQJWKHIUHTXHQF\DQGOLIWFXWFRQWUROV
7KHQH[WWHVWZDVWRXVHWKHVDPHVLJQDO
WRHYDOXDWHWKH'63QRLVHUHGXFWLRQ,VRRQ
IRXQGWKDWWKHEHVWVHWWLQJVHHPHGWREHPLG
SRLQWRQWKHURWDU\FRQWURODVLWSURGXFHGYHU\
HIIHFWLYHQRLVHUHGXFWLRQZLWKRXWLQWURGXFLQJ
WKHURERWLFDQGZDWHU\VRXQGVWKDWFKDUDFWHULVH
PDQ\'63QRLVHUHGXFWLRQV\VWHPV:LWKWKH
QRLVHUHGXFWLRQVHW,WKHQH[SHULPHQWHGZLWK
WKH7UHEOHDQG%DVVFRQWUROV$VPHQWLRQHG
HDUOLHU WKH HIIHFWLYH FRQWURO UDQJH LV PXFK
QDUURZHU GXH WR WKH IUHTXHQF\ VKDSLQJ RI
WKH '63 QRLVH UHGXFWLRQ , XVHG WKH VDPH
WHFKQLTXHV DV EHIRUH DQG WKH\ ZRUNHG YHU\
ZHOOWRSURYLGHDVLJQLÀFDQWLPSURYHPHQWRYHU
WKHRULJLQDOXQSURFHVVHGVLJQDO%\FRPELQLQJ
WKHÀOWHULQJDQGQRLVHUHGXFWLRQ,FRXOGFRQYHUW
DQXQSOHDVDQWO\QRLV\VLJQDOLQWRFRPIRUWDEOH
OLVWHQLQJ $V DXGLR TXDOLW\ LV VR VXEMHFWLYH
,·YHPDGHVRPHUHFRUGLQJVRIRQHRIWKHWHVW
VLJQDOVVR\RXFDQKHDUWKHUHVXOWVIRU\RXUVHOI
7KHVH FDQ EH IRXQG DW KWWSSKRWRE\WHRUJ
EKLSDUDSURHTGVSVRXQGÀOH
:KHQ,XVHGWKHÀOWHUIRUVRPHPORFDO
462V ZLWK UHODWLYHO\ VWURQJ VLJQDOV , IRXQG
WKH VDPH DGMXVWPHQW WHFKQLTXHV ZRUNHG
EXW EHVW UHVXOWV FDPH ZLWK OHVV VHYHUH XVH
RI WKH FXWOLIW FRQWUROV -XVW WR FRPSOHWH WKH
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FIGURE 5: ParaPro E42 IreTuenFy resSonse Yia the Bluetooth linN

SLFWXUH , XVHG WKH 3DUD3UR (4 IRU VRPH
EURDGFDVWEDQGOLVWHQLQJDQGWKH7UHEOH%DVV
FRQWUROVZRUNHGZHOOWRPDNHWKHPRVWRIWKH
SUHYDLOLQJFRQGLWLRQV:KHQVLJQDOVZHUHJRRG
,HPSOR\HGDELWRIERRVWDWERWKHQGVRIWKH
VSHFWUXPWRGHOLYHUDPRUHQDWXUDOVRXQG
2QHVOLJKWO\XQXVXDOXVHRIWKH'63QRLVH
ÀOWHU ZDV DV DQ DXGLR VTXHOFK 7KLV ZDV
SDUWLFXODUO\ XVHIXO RQ 9+) DQG RYHUFDPH
WKHSUREOHPRIPLVVLQJZHDNVLJQDOVWKDWDUH
EHORZWKHWUDGLWLRQDOVTXHOFKWKUHVKROG7KLV
ZRUNHGZHOOIRUNHHSLQJDQH\HRQ9+)FDOOLQJ
FKDQQHOVDQGDLUEDQGVLJQDOV

Bluetooth

,QFOXGLQJ %OXHWRRWK FRQQHFWLYLW\ LV D YHU\
XVHIXORSWLRQDQGRSHQVXSDKRVWRIDGGLWLRQDO
XVHVIRUWKH3DUD3UR7KRVHZLWK3&EDVHG6'5
UHFHLYHUV QHHG RQO\ DGG D VLPSOH %OXHWRRWK
GRQJOH  IURP$PD]RQ WRHQDEOHD
ZLUHOHVVFRQQHFWLRQEHWZHHQWKHLUFRPSXWHU
DQGWKH3DUD3UR6HWWLQJXSWKH%OXHWRRWKOLQN
ZDVYHU\VWUDLJKWIRUZDUGDV\RXMXVWVHWWKH
3DUD3UR(4VRXUFHVHOHFWLRQWR%OXHWRRWK
JR WKH %OXHWRRWK SDQHO RQ \RXU 3& ORFDWH
WKH 3DUD3UR (4 DQG KLW FRQQHFW 2QFH
\RX·YH PDGH WKH LQLWLDO FRQQHFWLRQ WKH 3&
UHPHPEHUVWKHGHYLFHDQGZLOODXWRPDWLFDOO\
FRQQHFWZKHQLW·VZLWKLQUDQJH<RXFDQDOVR
XVHWKH3DUD3UR(4DVD%OXHWRRWKVSHDNHU
ZLWKRWKHU%OXHWRRWKHQDEOHGGHYLFHVVXFKDV

PRELOHSKRQHVWDEOHWVDQGODSWRS3&V:LWK
WKLVZLGHUXVHLQPLQG,ZDVLQWHUHVWHGWRVHH
KRZ WKH IUHTXHQF\ UHVSRQVH KHOGXS ZKHQ
PHDVXUHGWKURXJKWKH%OXHWRRWKFRQQHFWLRQ
7R GR WKLV , XVHG +2/0,PSXVH VRIWZDUH ,
PHQWLRQHG HDUOLHU EXW ZLWK WKH LQSXW WR WKH
3DUD3UR(4URXWHGYLDWKH%OXHWRRWKOLQN
7KLVZRUNHGYHU\ZHOODQGJDYHDUHVSRQVH
WKDWZDVZLWKLQG%EHWZHHQ+]DQGDERXW
N+]Figure 5

Summary

7KH 3DUD3UR (4 EXLOGV RQ EKL·V
FRPSUHKHQVLYH UDQJH RI DXGLR SURFHVVLQJ
VROXWLRQV DQG SURYLGHV VRPH SRZHUIXO \HW
HDV\WRXVHDXGLRSURFHVVLQJ7KHSDUDPHWULF
HTXDOLVHU ZRUNV SDUWLFXODUO\ ZHOO DQG WKH
WXQLQJDQGOLIWFXWUDQJHLVDERXWULJKW,ZDV
YHU\ LPSUHVVHG ZLWK WKH '63 QRLVH ÀOWHU DV
LW PDQDJHV WR DFKLHYH JRRG OHYHOV RI QRLVH
UHGXFWLRQ ZLWKRXW DGGLQJ WKH XQSOHDVDQW
DUWHIDFWV VR RIWHQ DVVRFLDWHG ZLWK '63
QRLVH UHGXFWLRQ 7KH DGGLWLRQ RI %OXHWRRWK
FDSDELOLWLHVLVYHU\ZHOFRPHDQGH[SDQGVWKH
UDQJHRIDSSOLFDWLRQVIRUWKH3DUD3UR(4
7KH 3DUD3UR (4 $XGLR '63 XQLW LV
DYDLODEOHGLUHFWIURPEKL ZZZEKLOWGFRP 
DQG FDQ EH IRXQG DW RWKHU SRSXODU UDGLR
VXSSOLHUV,WUDQJHVLQSULFHIURP WR
GHSHQGLQJRQWKHRSWLRQDOH[WUDV0\
WKDQNVWREKLIRUWKHORDQRIWKHUHYLHZPRGHO
September 2017

