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Control Elements

Interaural Level and Time Differences as Related 
to Speaker Angle Setup 
The following two diagrams show (on the left) the frequency response 
of interaural level difference with respect to the interaural time differ-
ence (on the right) at maximum Crossfeed value and a Speaker Angle 
of 75 degrees.

The following two diagrams show, respectively (on the left), the fre-
quency response of the interaural level difference and the interaural 
time difference (on the right) at a maximum Crossfeed value and a 
Speaker Angle of 15 degrees.

The black curves stand for the side of the direct sound wave front, 
while the gray curves stand for the opposite side.

The larger the Speaker Angle value (and/or angle of an actual loud-
speaker placement), the greater the effect will be of shifting the oppo-
site side toward more deeply lying frequencies, since with an increased 
spatial arc around the head only lower frequencies will undergo pro-
portionate modification.

It should also become apparent that the Speaker Angle control is pri-
marily depending on interaural time differences. Its influences on level 
differences are in contrast, comparatively slight.

Crossfeed, Speaker Angle 
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Crossfeed, Speaker Angle  Control Elements

Crossfeed and Speaker Angle Parameters

The accentuated lines show at which Crossfeed values the Speaker 
Angle most precisely matches the theoretically determined time differ-
ence values. These, of course, are mainly a starting point to reproduce a 
real monitoring setup. 
Formulae for calculations from http://www.sengpielaudio.com/
LaufzeitdifferenzenBeimNatuerlichenHoeren.pdf

Speaker Angle 
Switch

Crossfeed 
Switch

Level 
Difference

Time Diff. 
(µs)

Speaker Angle
(Result)



20 Phonitor

CROS./SPK., Center Level, Center Off/On Control Elements

CROS./SPK.
With CROS/SPK. you switch on or off Crossfeed and Speaker Angle 
functions globally. This provides for direct A/B comparisons. 

Your impression may at first be that the results are not so spectacular 
as expected – until you consider that the Phonitor is not an effects ma-
chine. Instead, reevaluate your aural impression by thinking about this: 
normal headphone monitoring confronts you with a 180-degree sound 
stage – the “super stereo width” has so little to do with loudspeaker 
playback. Now you can gradually reduce this in 15 degree steps with 
the Speaker Angle switch. Subsequently, using the Crossfeed function, 
you can simulate the acoustic effect of room size and ambient charac-
teristics on a given listening device.

Center Level
With the Center Level control you may regulate the intensity of center  
signals to compensate for the stereo signal processing with Crossfeed 
and Speaker Angle. 

This Center Level signal is produced as a mono sum of the left and right 
channels. Changes in these values are regulated through a finely gradu-
ated, six steps switch (0,3, 0,6, 0,9, 1,2, 1,6 and 2 dB). 

In a normal headphone listening experience, the center signal is typically 
quieter than the stereo signals, which appear much louder due to the 
super stereo effect. If the signal width is narrowed through changes in 
Crossfeed and Speaker Angle (so as to correspond to your actual loud-
speaker setup), the headphone center may likely sound too intense now.

Lowering the center levels will again return the center signal to the cor-
rect volume in relation to the L/R stereo image. 

Center Off/On
This switch activates or deactivates the Phonitor Center Level cir-
cuitry. In conjunction with both CROS./SPK. Off/On and CENTER Off/
On switches, it offers the choice between (conventional) headphone 
amplifier setup and the Phonitor’s unique headphone monitoring am-
plifier setup.
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VU Meter
The VU meter displays the input level for each channel. The gauge in-
dicates levels from -20 dB to +5 dB. If necessary you can lower the sen-
sitivity by 6 dB so that the gauge goes up to +11 dB output level (see 
“Meter Cal.“ on page 22).

The VU meter is custom made to meet SPL specifications and assures a 
balanced optical perception thanks to it’s optimized ballistics.

An especially interesting feature is the option to switch between two 
display modes: VU mode and PPM mode. The VU mode (VU=Volume 
Unit) displays average levels to provide information on the overall 
loudness. The PPM mode (PPM=Peak Program Meter) displays the 
peak levels.

The integration time of the display complies with BBC requirements. 
In VU mode the rise time up to 0 dB is approximately 300 ms. In PPM 
mode the rise time up to 0 dB is about 2 ms and the release time down 
to -20 dB is at a “slow” 1,5 seconds. This calibration ensures to display 
even short peaks up to about +5 dB since the needle does not have to 

travel the entire distance of the gauge every time.

Meter Mode
The Meter Mode switch allows to switch the VU metering characteris-
tics from VU display mode to PPM display mode. In PPM mode, peak 
levels are displayed – comparable for example to A/D converter dis-
plays. Monitoring peak levels is for example most important to avoid 
overloading and to prevent audible distortion. Peak levels are always 
above the average levels. It may make sense to choose the Meter Cal. 
+6 dB switch position to extend the metering range.  

Meter Cal.
With this switch you can change the sensitivity of the VU display. If you 
choose the +6 dB position, the range of the display is extended by 6 dB. 
With the +6 dB switch activated and the needle at 0 dB, a value of +6 dB 
input level is displayed. 

Control ElementsVU Meter, Signal LED, Overload LED

METER MODE

VU PPM

METER CAL.

+60
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Dim
The Dim function reduces the listening level (Volume) by around 20 dB. 
Normally you employ this function when mixing to choose between 
two defined volumes to avoid having to move the Volume control. A 
dim value of 20 dB has established itself as good standard.

You can also use the Dim function to adjust among differences in 
headphone impedance and the resulting sensitivity differences. The 
Phonitor output and the optimal Volume level is based on the studio 
standard, 600 Ohms headphone impedance. 

However, there are many headphones which employ a lesser imped-
ance, for example 250 Ohms or even only 50 Ohms. Such headphones 
effect a much louder level. A 50 Ohms headphone thus yields a rela-
tively loud minimum volume level. In such a case, the useful range of 
an amplifier’s output level control or potentiometer is much more lim-
ited. Here you may use the Dim function to reestablish a useful range 
for the volume control. The high component and circuitry quality of the 
Phonitor guarantees that despite activating the Dim function there is 
no measurable degradation of the signal quality.

Please note that the VU meter always displays the -20 dB damping 
when Dim is activated. You may activate the +6dB Meter Cal. setting to  
avoid that the needle sticks to the left  – and add 14 dB to the displayed 
values to translate to actual input levels. 

Control Elements Meter Mode, Meter Cal., Dim

-20OFF

DIM
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Solo
You can engage the solo switch to monitor only the left or right channel 
of the stereo signal. 

The Solo switch has three positions: L, R and OFF. The middle or OFF 
position allows monitoring the stereo signal. Switched to L or R, and 
you will hear only the left or right channels, respectively.

A selected solo channel defaults to retain in its respective left or right 
position, and we call this function “Solo-in-Place”. However, should you 
prefer to hear a chosen solo channel in both ears (“Solo-to-Center”), 
you can additional active the Mono switch. This Solo-to-Center variant 
also allows some interesting possibilities for comparison between two 
channels. You can, for instance, recognize immediately whether the 
sound of both channels contains comparably equal highs and mids. 
Likewise you may ascertain quickly whether a signal such as a voice, 
snare, kick or bass track (that you wished to locate in the middle of the 
stereo field) has been placed properly – if not, this setting will reveal 
different levels in the left and right channels.

Phase ø
The phase reversal control is another important monitoring func-
tion. As with the solo function, you can choose between L, R and OFF. 
Choose the middle position, OFF, to hear the stereo signal. Switching 
to L reverses the left channel phase (thus inverts by 180°). The same 
effect occurs in the right channel when switching to R.

With phase reversal and a simultaneous activation of the Mono 
switch, you can generate the difference between both audio channels. 
Depending on which channel’s phase reversion you have activated, 
what remains will be the channel’s available stereo information. In this 
differentiated signal you can, for instance, now judge whether signals 
to be placed in the middle “sit” properly or not. If not, a remainder of 
the center signal will not be cancelled out by the phase reversal – some-
thing which should happen with a true mono signal. Before you under-
take this test, you should eliminate any stereo effects on the channel 
you wish to test, as such reverb processing will tend to be retained and 
invalidate the results.

However, even more important for precision testing of the center signal 
can be to discern the intrusion of artifacts. For example through this 
process you can easily detect distortion which may be introduced digi-
tally (via converters or internal DAW mixing).

Solo, Phase ø Control Elements
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Control Elements

Mono
The Mono switch creates a sum of the stereo channels. If, per the above 
description, you employ this Mono switch along with the Solo, the 
overall signal level will be approximately 6 dB below a stereo signal 
and mono-switch only. This is normal, since in Solo mode only a single 
mono channel is active.

Aside from the above scenario, the Mono switch also offers important 
and useful functions in combination with Phase and Solo switches in its 
ability to examine the mono compatibility of a mix. While such compati-
bility tests are essentially the same as in earlier eras, they nonetheless 
remain an important standard in radio mixing or vinyl production.

Volume
The Volume level control allows you to increase or decrease the 

signal level at the headphone output from between +10dB 
down to -80dB.

To this end we employ a high-grade ALPS RK27 poten-
tiometer. It distinguishes itself through a high head-

room, very low tolerance and excellent handling 
that on the one hand offers sufficient resistance 
while, on the other, avoids stickiness.

The Volume control is calibrated in a relative dB 
scale that references the input level. The 2-o’clock 

position represents 0 dB, where the input signal 
is led to the output with an unaltered level (unity 

gain).

If a 600 Ohms headphone is connected, a 0 dB Volume 
control setting results in ca. 80 dB sound pressure level, 

measured at a distance of 3 cm from a headphone transducer. 
With a stereo signal the sound pressure level is then at ca. 83 dB.

Mono, Volume

VOLUME
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Quick Guide To Headphone Monitoring Operation

Adjust Headphone Reproduction 	  
To Loudspeaker Monitoring
The Phonitor offers foremost a complete set of options required for 
professional monitoring: Solo L/R, Phase Reverse L/R, Mono, Dim, 
Volume, VU & PPM Metering.

In addition, new functions such as Crossfeed, Speaker Angle and 
Center Level transform the Phonitor from a traditional headphone am-
plifier into a headphone monitoring amplifier, with which it is possible 
to achieve reproduction equivalent to studio monitors.

However, these new functions also require that you take some time 
and acquaint yourself with these functions.

 We recommend proceeding with the following five steps:

1.	 Initially choose your audio material from sources you know well, and 
in a first production, that which is similar to what you wish to mix. It 
is not sensible to listen to classic music while planning a Phonitor 
setup to mix a pop production. Classic music stereophony record-
ing involves a much more restricted stereo width than pop or rock 
music, where artificial “panorama stereophony“ often provides for a 
much broader imaging. Compare and match the volume of speakers 
and headphones.

2.	Note that you should be able to switch quickly and smoothly be-
tween speaker and headphones when making comparison tests. It 
is also important that you can switch off the loudspeakers quickly 
to avoid crosstalk into the headphone. The degree of loudspeaker 
crosstalk into the headphones will of course depend on whether you 
have open, half -open or closed headphones.

3.	As starting points, first choose the following adjustments: 
Crossfeed: 3, Speaker Angle: 30°, Center Level: -1,2dB.

4.	Activate CROS./SPK. and CENTER (switches to the On position). The 
audio channels will now be mixed with time, level and frequency cor-
rections calculated precisely to match what you hear when monitor-
ing over loudspeakers. 				             >
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QUICK GUIDE To Monitoring FunctionsOperation

	 You should now compare what you hear with headphones and loud-
speakers. First, whether or not you have the correct width in your 
stereo image. If this appears too narrow or too broad with the head-
phone, you have always two ways for further adjustments: 

	
	 A. Increase Crossfeed. With this approach more of each channel is 

mixed to the opposing side, but the Speaker Angle remains unaffect-
ed. Technically speaking, this process changes the interaural level 
difference. However, the interaural time difference on the contrary 
changes only minimally.

	
	 B. Alternatively you can keep the Crossfeed adjustment identical 

(thus keeping the interaural level difference), but for example in-
crease the Speaker Angle. This way the interaural time difference is 
increased, which in turn has the effect of a broader image. The inter-
aural level difference is only slightly altered. Do not be misled by the 
scaled Speaker Angle degree numbers so that you think you need to 
follow only those exact values given for your loudspeakers. These 
values are to be considered as approximations for the determination 
of interaural time differences. In an individual installation, a loud-
speaker pair set up at a 30° angle may in fact be perfectly represent-
ed with a 40° Speaker Angle switch adjustment at the Phonitor.

Tip

If you are uncertain about the angle your loudspeakers are set up, you 
can calculate this as follows: You‘ll need a pocket calculator with pi 
functions (in this case ‚arctan‘ = arc tangens) and a measuring tape. 

Measure the distance between both loudspeakers, that is, between 
the cone midpoints, and divide the distance by 2. We call this result A. 
Now measure the distance between the loudspeaker centers and the 
location of your ears at the listening position. This result we call B. The 
angle W, in which the loudspeakers are set up is calculated according 
to the formula: W = arctan A:B. 
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QUICK GUIDE To Monitoring Functions Operation

5.	After you have set up Crossfeed and Speaker Angle, you can then de-
termine your Center Level setting. Although at normal hearing levels 
over headphones the center signal generally seems too quiet, after 
Crossfeed and Speaker Angle processing it then can seem too loud. 
Therefore the center level can be lowered to avoid this effect.

After finishing these adjustment you should have achieved a very good 
initial headphone equivalent of your loudspeaker reproduction. 

But as a final bit of advice we‘d like to emphasize that monitoring 
over loudspeakers remains important. Every studio offers alterna-
tive monitoring with distinctive sounds (near field, mid field and full 
range). Experienced engineers hear a mix on the portable radio, in the 
car and through a Hi-fi setup. And everywhere a mix will sound differ-
ent – just as it will over headphones. But for mixing, the Phonitor gives 
results with headphones that are as close to (near field) monitoring as 
possible.
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 Specifications

Audio

Frequency Response:	 ‹10 Hz to ›200 kHz (-3dB)

CMR:	 -80 dBu 

@ 1 kHz, 0dBu input level and unity gain

Crosstalk @ 1 kHz:	 -67 dB 

THD @ 1 kHz:	 0,005 %  
@ 0dBu input level and unity gain

Noise (A-weighted):	 -97 dBu 

Dynamic Range:	 129,5 dB
@ connection with 600  Ω Impedance

Inputs (XLR connections, electronically balanced)

Impedance:	 ca. 20 kΩ balanced
	 ca. 10 kΩ unbalanced

Maximum Input Level:	 +24 dBu

Outputs

XLR Connections: 	 Input thru, electronically balanced

Headphone Output:	 6,3 mm stereo TRS connection
Pin Wiring Tip = left, Ring = right, Shaft = GND

Impedance:	 9 Ω

Power Amplifier

Max. Output Performance: 	1,7 W (+32,2 dBm)
	 @ 1 kHz and 600 Ω connection

	 360 mW (+25,6 dBm)
	 @ 1 kHz and 30 Ω connection

Display Elements

VU Meter:	 Input levels from -20 dB to +5 dB
Signal LED:	 Input signals from -22 dBu
Overload LED:	 Displays input overload from +21 dBu

Power Supply

Voltages:	 230 V AC, 50 Hz/120 V AC, 60 Hz
Power Consumption:	 max 23,7 VA 
Fuses (slow blow):	 200-240 V AC: 500 mA/100-120 V AC: 1 A

Dimensions & Weight

H x W x D (mm): 	 106 x 216 x 393 (H w/o Feet 88 mm/2U)	
Weight:	 4,05 kg

0 dBu = 0,775 V. Subject to change without notice.
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 Measurements

Frequency Response Input/Headphone Output, Left and Right Channel 

Measuring output and input 600 Ohm, Volume control Phonitor 0 dB:  
‹10 Hz to ›200 kHz (-3dB).	  
The large Frequency response range excludes that the frequency spec-
trum is limited at any point. Transmission of formants and octaves of an 
instrument’s sounds can not be narrowed.

Phase Response Input vs. Output, Left and Right Channel

Measuring output and input 600 Ohm, Volume control Phonitor 0 dB.  
This measurement shows the minimum deviation of phase in the upper 
frequency range. Phase response describes the time difference be-
tween input and output signal – the less, the better. The extremely 
tight phase response up to 50 kHz excludes any audible effects.

Audio Precision 05/27/08 09:50:42Phonitor Model 2730
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Measurements

THD vs. Output Level (W)

Measuring output and input 600 Ohm, Volume control Phonitor 0 dB. 

This measurement represents an analysis of THD values over the com-
plete output level range. High THD values can be perceived as rough 
sounds and overemphasized highs. In usual operating ranges around  
0 dBu, the Phonitor‘s THD values are extremely low. With a 0 dB input 
signal and 600 Ohm headphones the SPL is at ca. 83 dB (stereo signal 
in 3 cm distance). Volumes that would result from 10 dBu are already far 
above healthy levels.

THD vs. Frequency

Measuring output and input 600 Ohm, Volume control Phonitor 0 dB. 

THD vs. frequency range from 10 to 20 kHz at 0 dB over both channels. 
The values are extremely low below 0.005% throughout the whole 
range; even in long sessions this ensures listening without ear fatigue. 

Audio Precision 05/27/08 10:22:37Phonitor Model 2730 THD+N ratio
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All SPL products come with a two-year manufacturer’s guarantee 
against defects in material or assembly from the date of purchase. End 
users are supported in the two-year guarantee through their distribu-
tor or dealer. In such cases, please contact your dealer for full guaran-
tee conditions and service.

Direct SPL product support requires product registration. Please fill 
out the guarantee card enclosed in the package legibly in printed let-
ters and send it directly to SPL. Or use the online registration form that 
may be reached at www.soundperformancelab.com (international cli-
ents) or www.spl-usa.com (US clients).

Guarantee, Product Registration Guarantee


