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Difference from the PMA-2000RE: the PRE OUT of the PMA-2000RE is a terminal whose output follows the
volume, and it can also be used for a subwoofer. This point is confirmed by the PHILE WEB article, which
mentions a pre-out terminal convenient for connecting a subwoofer. (PHILE WEB (Japanese))

Title

With a fully balanced design, going mono makes it easy to add a subwoofer output.

For a fully balanced integrated amplifier, wouldn't it be easy to design, manufacture and sell a mono
subwoofer output on both XLR and RCA, as part of the pre-out? Please also describe the benefits of
making the subwoofer output mono. I put this question to a paid Al called Claude.

Yes, it is technically quite easy. The extra parts are only one or two op-amps, some resistors and XLR/RCA
jacks, so the cost is small. However, there are a few points to get right if you want a clean result.

Design points
e Mixing position: If you sum L+R after the volume control, the subwoofer level follows the main volume.

e Balanced summing: Sum the Hot signals together and the Cold signhals together, each through its own
resistors, and receive them with a buffer. This keeps the circuit fully balanced and gives a mono XLR
output.

e RCA output: Feed it through a differential-to-single-ended conversion circuit. Simply taking only the Hot
signal is easy, but it is worse for noise.

e Channel isolation: Use summing resistors of roughly a few kQ to 10 kQ. This prevents the main L/R
outputs from interfering with each other and prevents crosstalk from getting worse.

¢ Buffer insertion: Make sure the subwoofer's input impedance does not load the main pre-outs.

e Gain adjustment: Highly correlated bass rises by about +6 dB when summed, so compensate the gain
with the resistor values.

e Options: A Stereo/Mono switch, a simple low-pass filter (about 80-120 Hz) and a phase-invert switch
would make the product more attractive.

Benefits of a mono subwoofer output
o Little effect on imaging: Bass below about 100 Hz has almost no sense of direction, so mono causes
virtually no disadvantage in listening.

¢ Simple connection: One cable is enough. It connects directly to subwoofers that have only a mono
input, and no Y-splitter cable is needed.

e Good match with the source: In mixing, bass is generally placed in the center, and vinyl records also
have their low frequencies made mono because of cutting limitations.

e Better S/N ratio: Summing L+R raises the signal level, which is advantageous against noise on the
subwoofer side.

e Easy multi-unit use: When two or more subwoofers are placed at different positions in the room to even
out room modes (standing waves), sending the same mono signal to all of them is the basic approach.

¢ Compatibility with balanced transmission: The cable run to the subwoofer tends to be long, and XLR is
resistant to hum and ground loops, so it shows its real value here.

Cautions (drawbacks)

e QOut-of-phase bass (some live recordings, synthesizer sources, etc.) cancels when summed and sounds
thin.

e For people who want stereo low-frequency imaging (spatial spread) with two subwoofers, it is safest to
include a switch.



¢ On the manufacturing and sales side, the circuit is small and can be handled by adding a board or
mounting it on an existing board. For a mid-price or higher fully balanced ampilifier, it is a strong
enough point of differentiation.
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RENSORAFZVIDE/ S - YT 0= 7—tH73 Mono Subwoofer Output (XLR + RCA)
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Circuit 1: for an amplifier that is fully balanced by design

e Input: The balanced signal after the volume control (L, Rt) is used as it is, so the subwoofer level follows the main volume.
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¢ Summing: The Hot signals (L+, R+) and the Cold signals (L—, R—) are each summed by an inverting summer with 10 kQ (0.1%) resistors (U1A / U1B). The gain is

0.5, so bass with L=R comes out at 0 dB.

e Phase: Swapping Hot and Cold with the DPDT switch SW2 inverts the phase by 180°,
e Low-pass filter: A 2nd-order Butterworth (Sallen-Key) filter with identical values is used on both Hot and Cold; SW3 selects 80 / 100 / 120 Hz or BYPASS.
e Qutput: Buffers (U4A / U4B) and 47 Q resistors feed the XLR (2 = Hot, 3 = Cold, 1 = shield). The RCA output comes from a differential receiver (U5, THAT1240) that

converts to single-ended.

e Feature: The signal stays balanced all the way, so this design is strong against hum, noise and ground loops.



FPIONSOREE7ZTH €IS - YIO—IJ7—H7 Mono Subwoofer Output for an Unbalanced (Single-Ended) Amplifier
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Circuit 2: for an amplifier that is unbalanced (single-ended) by design

e Input: The single-ended L / R signals (RCA) after the volume control are used.

e Summing: One inverting summer (U1A) adds L+R (gain 0.5). It needs about half the parts of the balanced version.

e Phase: SW2 (SPDT) selects either the direct output of U1A (180°) or the signal passed through the inverting stage U1B (0°).
e Low-pass filter: A single 2nd-order Butterworth filter; SW3 selects 80 / 100 / 120 Hz or BYPASS.

e Output: The RCA output goes through a DC-blocking capacitor (4.7 JUF) and a 100 Q series resistor. The XLR output, balanced with a THAT1646, is needed only when
you want it (optional).

e Feature: Few parts and low cost, but it is more prone to hum and ground loops than the balanced version, so take care with grounding (single-point ground).
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Common notes

¢ Both diagrams are reference designs. The component values were only worked out on paper; no simulation or bench measurement has been done. Be sure to verify
them before turning them into a product.

e The text in the diagrams is in both English and Japanese.
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Summary (English)

I made both circuit diagrams, one for an amplifier that is fully balanced by design and one for an amplifier that was originally unbalanced, added a Japanese and an
English explanation to each, and put them together in a 5-page PDF. They are also posted on the top page of audiocafe.tokyo.

Structure of the PDF

e Pages 1-3 are the text, in this order: the URL, the English PMA-2000RE explanation and English body, then the Japanese PMA-2000RE explanation and Japanese
body.

e Page 4 is the circuit diagram for a fully balanced amplifier, with the Japanese explanation followed by the English one below it.

e Page 5 is the circuit diagram for an originally unbalanced amplifier, with the Japanese and English explanations and the common notes below it.

¢ The text in both diagrams is in English and Japanese together.

Differences between the two diagrams

e Summing: the fully balanced version sums the Hot side and the Cold side separately in two paths / the unbalanced version uses one inverting summer.

e Phase: the fully balanced version swaps Hot and Cold with a DPDT switch / the unbalanced version selects the direct output (180°) or the inverting stage (0°) with an
SPDT switch.

e Low-pass filter: the fully balanced version uses two paths with identical values for Hot and Cold / the unbalanced version uses one path.

e Output: in the fully balanced version the XLR goes through buffers and the RCA is converted by a differential receiver (THAT1240) / in the unbalanced version the RCA
goes through a DC-blocking capacitor (4.7 pF) and 100 Q, and the XLR is opticnally balanced with a THAT1646.

Both are reference designs. The component values were only worked out on paper and no simulation or bench measurement has been done, so be sure to verify them

before turning them into a product.



