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4.2 Rear-Panel overview 
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Figure 4.2: four-channel speaker output connector options 

Rear view of four-channel model ftted with Speakon connectors 

0 

0 

6 

Makhmud Rakhmanov
Rectangle







Qtex







Figure 5.4.3 Speakon outputs - four-channel
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Never connect an output terminal to ground, 
or to any other input or output. Observe 
relative loudspeaker polarity: loudspeakers 
connected in reverse polarity will exhibit 

degraded performance, particularly in bass frequen­
cies, and may be damaged as a consequence. 

Use a high-quality stranded loudspeaker 
cable, and keep cable runs as short as 
possible. 

5.4.5 Output bridge mode 

It is possible to bridge channels in two-channel ver­
sions, or in pairs of two (A+B and C+D) in four-channel 
versions. When bridged, the input source must be 
connected to input A (A+B) or C (C+D) respectively. 
Output speaker cables must be connected to the 
plus pole on channel A or C and the minus pole on 
B or D. 

The main beneft of bridging the output is a doubling 
of output voltage. Bridging can be used to turn a 
four-channel SP 100000 amplifer, for example into 
a three-channel amplifer with 2 x 1300 W and 1 x 
4200 W at 8 ohms or 2 x 2100 W and 1 x 5000 W 
at 4 ohms 

Most power amplifer designs, when bridged, auto­
matically introduce a +6 dB input gain boost which 
can lead the user to conclude that said amplifer 
delivers "more than double the power" when in 
bridge mode. This is clearly not the case, as the 
gain boost artifcially enhances perceived power at 
the cost of headroom. The SP+ Series amplifers 
work on globally set constant gain, and automatically 
compensate the input gain by -6 dB. For example, if 
the amplifer is confgured in a three-channel mode, 
then the selected gain is maintained from input to 
output on all channels. 

5.4.6 Amplifer Gain 

All SP+ Series amplifers feature adjustable input gain. 
This versatility enables the amplifer to accommodate 
a multitude of system confgurations with various 
input sources and speaker layouts. Amplifer gain is 
set globally for all channels. The range is +23 dB to 
+44 dB in 3 dB steps. Individual channel fne level 
adjustment is available using the potentiometers on 
the front panel.

The unique adjustable input gain feature of the 
QAA SP10000Q makes it easier to attain the 
optimum balance between headroom and signal-
to-noise ratio in the signal path. A weak signal at the 
input might require the gain to be raised in order to 
achieve maxi­mum output power with the lowest 
signal-to-noise ratio. A "hot" input signal, however, 
would require a lowering of the gain to avoid 
sending the amplifer into Voltage or Current 
clipping. See Appendix to review the table 
containing Gain versus VPL setting implications for 
input sensitivity and output power. Bridge mode 
operation automatically compensates by -6 dB, 
keeping all channels at the same gain. 

5.4.6.1 Channel gain/level (front-panel pots) 

Individual channel gain (level) may be adjusted 
using the potentiometers located on the front panel. 
Range is from O dB to -infnity in 31 steps. The 
attenuation is logarithmic, with the 12 o'clock 
position indicating -10 dB. 

If the level control is used to attenuate to a 
lower level than the headroom relative to 
input sensitivity AND the amplifer input is 
driven into clip, there is a danger of clipping 

the input stage before the current or voltage peak 
limiters are activated. 

5.4.6.2 Amplifer sensitivity 

Sensitivity is defned as how many Volts (rms) or 
dBu (referred to 0.775 Vrms) are required to achieve 
full (maximum) output power. As the output power 
varies with the load impedance, 4 ohms is usually 
the common reference. Since SP+ Series amplifers 
are capable of providing multiple maximum output 
power levels through use of the VPL feature, many 
sensitivity calculations may be required for a single 
amplifer. We recommend use of the DeviceControl 
software to simplify this process. DeviceControl's 
Device View page, used in combination with the DIP­
switch settings display, will automatically produce 
a sensitivity calculation from the given data (VPL, 
Gain and load). 
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5.5 Protection, faults and 
warnings 

5.5.1 Introduction 

The QAA SP10000Q amplifers incorporate a 
sophisticated and comprehensive set of protection 
features. Faults and warnings are indicated on the 
front panel and reported via the Nomadlink 
network for indication on the DeviceControl GUI. 

5.5.2 Safe Operating Area detector (SOAD) 

The Safe Operating Area Detector (SOAD) compares 
output voltage against output current to ensure that 
the output transistors are working inside their safe 
operating area. 

The SOAD provides fault monitoring and input to 
the Current Peak Limiter (CPL). The SOAD has no 
dedicated indicator, and its operation is revealed only 
in conjunction with features such as the CPL. 

5.5.3 Very High Frequency (VHF) protection 

All QAA SP10000Q amplifers include protection 
circuits that detect continuous Very High Frequency 
content in the input signal. The detection 
begins at ap­proximately 10 kHz and moves 
upwards to include ultrasonic signal. If VHF 
signals are detected, the output will mute for 6 
seconds before re-measuring. Once no continuing 
VHF signal is detected, the output un-mutes and 
returns to normal operation. 

This feature recognizes that continuous full-scale 
VHF signals do not appear in "natural" sources 
such as music. Any such signals can therefore be 
considered as a fault when present. VHF protection 
is essential in avoiding damage to high frequency 
drivers. 

The VHF protection operational area is dependent 
on output power level and frequency. The 
illustration below shows a decreasing threshold on 
the output power level, starting at approximately 
10 kHz and rising with a -6 dB slope. This defnes the 
VHF protec­tion area. When continuous output 
power above the threshold line is detected the 
VHF protection becomes active. 

-, 
Fsot 20Hz 

Figure 5.5.3: VHF protection attack time vs output 
power/frequency 

The Attack time for the VHF protection is increa­
singly shorter at higher frequencies. For example, an 
ultrasonic continuous signal will cause the outputs to 
mute rapidly, where it will take several milliseconds 
for a 10 kHz continuous signal to trigger the output 
mute. This is shown in the illustration above. 

The VHF protection is NOT a limiter and does not 
alter the amplifer' s frequency response. It is imple -
mented solely to detect continuous VHF content. The 
amplifer will always pass VHF peaks at full power, 
with no effect on musical "transients". 

The VHF protection is indicated by a yellow LED on 
the amplifer front panel, with output muting for 6 
seconds when in action. It is reported as a fault via the 
Nomad link network on the DeviceControl GUI. 

, , ' , , If you bench test the amplifer using a 
-�- continuous, full scale sine-wave input above 
•y• 10 kHz, the VHF protection will activate and 

prevent measurement of full peak output 
power. (Output will be muted long before maximum 
output power is attained.) To measure the true peak 
output power, use a burst signal. 

5.5.4 DC protection 

DC protection is implemented on each output 
to prevent damage to connected loudspeakers. 
DC present at the output will trigger muting and 
illuminate the fault LED indicator. Any DC present 
at the output indicates a hardware malfunction that 
requires servicing of the amplifer. 
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5.5.5 High-impedance warning (open load) 

A high-impedance (open load) condition is indicated 
when an input signal above approximately -29 dB 
is detected and no functioning loudspeakers are 
connected to the amplifer. The fault in indicated 
by a orange Sig/Hi-imp LED. The indicator is green 
when a valid load is present under the same input 
signal conditions 

Since the Hi-impedance detection 
i�itially triggers only when the input signal 
rises above -29 dB, it might cause the 
indicator to frst turn green, and then red, 

even in situations where no speaker is connected. 

5.5.6 Low-impedance protection warning 

A low impedance or short circuit fault is detected 
when current draw is high (Current Peak Limiter 
active) and when, simultaneously, output signal 
is low (-4 dB LED does not illuminate). When this 
occurs, the amplifer protects the output stage 
from damage by muting the output signal and 
bypassing the circuits. Indication of this fault is a 
constant orange illumination of the Current Peak 
Limiter (CPL) LED on the front panel. The protection 
will sequence at 6 second intervals to re-measure 
conditions. If the low-impedance fault is no longer 
detected, the amplifer will un-mute. 

If the CPL turns constant orange, the output 
is muted, and the -4 dB signal LED is ON, 
then the amplifer has gone into maximum 
current protection. This situation is caused 

by an excessive input signal and is not due to a short 
circuit. Turn down the input signal to avoid or 

remedy this situation. 

5.5.7 Temperature protection 

Thermal measurement points are provided on each 
output channel as well as on the power supply. These 
indicators will, if the pre-specifed temperature level 
is exceeded, give a high temperature warning. This 
warning condition is indicated by a fashing TEM LED 
on the front panel, and it is reported on the Device 
Control GUI via the Nomadlink network. 

As the amplifer approaches a thermal protection 
threshold, the warning LED sequence will start with 
short "on-time" bursts. If the amplifer continues 
to overheat and approaches the temperature limit, 
the fashing sequence will be defned by longer and 
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longer on-time bursts until the protection mode is 
activated. 

If the temperature becomes too high to continue 
safe operation, the overheated output channel(s) 
will be muted until the temperature returns to an 
acceptable level. 

Fully active temperature protection (with muting) is 
indicated by a constantly illuminated TEM LED. It 
will also be indicated as a fault via the Nomadlink 
network on the DeviceControl GUI. 

Temperature measurements will continue at 6 
second intervals. The output will un-mute when the 
channel or power supply returns to a safe operating 
temperature. 

5.5.8 Power Average Limiter (PAL) 

The Power Average Limiter (PAL) controls the 
current-drawing relationship between the power 
supply and the mains inlet. PAL limits the maximum 
average power consumption according to the power 
supply capabilities, ensuring that the PSU will not 
overload. In addition, in the larger models that 
potentially could pull more current from the mains 
than the mains fuses are specifed to handle (more 
than 16 A), PAL limits the amplifer's maximum 

current draw to prevent blowing the mains fuse. 

5.5.9 Soft-Start 

High powered amplifers with inadequate inrush 
limiting can pull considerable current from the 
mains at turn-on. This can result in tripping of fast­
acting mains breakers. Such is not the case with 
QAA SP10000Q amplifers. The QAA SP10000Q 
amplifers have very low inrush power as the 
capacitors are charged slowly and in a controlled 
manner ensuring that breakers will not trip. 

Several amplifers will, under normal conditions, be 
able to be powered up simultaneously. If you do 
experience problems powering up multiple ampli­
fers simultaneously, use the Nomadlink network 
and/or the NLB 60E to establish a power sequence 
with a preset delay between the start-up of each 
subsequent amplifer. 
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5.6.4 Performance, Warning and Fault 
indicators 

Global Indicators: 

© 
PWR 

□ 

□ 

PAL 

□ 
NOMAD 

LINK 

Figure 5.6.4a: Front panel global LED feld 

Power on/off (green) indicates that mains power 
is switched on. 
NomadLink (blue) indicates that the network 
is connected. The Nomad Link LED will light up 
even before the mains power is connected and 
switched on as it takes phantom power from the 
network cable. 

► PAL, Power Average Limiter (red), indicates 
that the amplifer is limiting because the power 
supply and/or the mains-inlet fuse has reached 
maximum capability. 

Channel Indicators: 

THI-IMP TCLIP @] □VHF 

CJCJCJCJCJCJCJ □ 
SIG -20 -15 -10 -4 VPL CPL □TEM 

□ BRIDGEA+B MUTE 

Figure 5.6.4b: Front panel LED feld 
(per-channel) 

► Bridge mode (yellow) indicates if two channels 
are bridged using the DIP-switch on the rear 
panel. 
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CPL, Current Peak Limiter (orange), when
fashing indicates the maximum possible current 
draw has been reached. 
CPL, Current Peak Limiter (orange), when con­
stant indicates excessive current draw caused 
by a short circuit on the output or very low 
operational impedance. MUTE LED will illuminate 
and the output will mute for 6 seconds before 
re-measuring the output impedance. This will 

continue until the short circuit is removed. CPL 
remains constant orange in a fault condition only 
when an input signal is present. 

► Temperature (yellow) warning is indicated 
by a fashing LED. If the amplifer goes into 
thermal protect (output muted), the TEM LED 
illuminates constant yellow and the red MUTE 
LED illuminates. 
VHF, Very High Frequency protection (yellow) 
indicates that potentially harmful continuous high 
frequencies have been detected on the input 
signal. The output is muted (MUTE LED on). 
Hardware fault is indicated when both the CPL 
and TEM, VHF and MUTE indicators light up 
simultaneously. The amplifer requires servicing 
before placing back in operation.

5.7 Nomadlink network and 

DeviceControl software 

5.7.1 NomadLink network in the amplifers 

IN (NoMADLINK)ouT 

tatao 
NETWORK POWER I ONLINE (Blinklni) ::J 

Figure 5.7.1: Nomadlink Network RJ45 
connectors 

All QAA SP10000Q amplifers are equipped 
with the proprietary NomadLink network 
interface. This includes two EtherCon housed 
RJ45 connections: one IN and one OUT. 

Use standard straight Cat-5 Ethernet cables with 
RJ45 connectors to connect the amplifer to the NLB 
60E or to daisy-chain multiple amplifers. 
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