MX
SERIES
POWER

AMPLIFIERS

MX 1500/MX 2000
INSTALLERS
MANUAL



MX 1500/MX 2000

INSTALLERS MANUAL
MARCH 88

Table of Contents

Section One....Introduction
1-1 Welcome
Warranty
Overview and Description

Section Two....Basic iInstructions
2-1 Unpacking and {nspection
fmpartant Instaliation Frecautions
2-3 Quuick Instructions
Stereo Operation
AC Power
Floating Chassis Ground
input Connaction
Speaker Connections
2-4  Powsrup
Operation and indicators

Section Three....Operation
3-1  Cogcling
3-1 AC Reguirements
AC Tolerances
3-2  AC Supply
3.2 input Connections
input Labseling
Input Jacks
tnput Cireuit -
3-3  Batanced Inputs
Unbalanced Input and Polarily
3-5 Quasi-balanced lines
Cross Connecting Both Channels
3-6  Goeod Quality Connections
3-7 Bridged Mano
3-7 Speaker Connection
Terminai Polarity
Speaker Voliages
3-8  Speaker Cables
Cable Termination
Cable Polarity
Speaker Impedance
3-8  Speaker Wire Table
3-10  Distributed Sound Systems
Introduction
25-Volt Lines
3-11  70-Volt Lines
100-Volt Lines
Auto-Bridge Backup (TM)
Low Frequency Rolloif



3-12  Amplifier Protection Features
Summary
3-12  Short Circuit Protection
Thermal Protection
3-13 DC Fault Protection
Turn-on/turn-off Muting
Input/Cutput Protection
Indicators

Section Four....Troubleshooting
11 Summary
No Sound
Weak but Clear Sound
Weak and Distorted Sound
4-2  Sound Cuts Inand Qut
Sound has Bad Tone
Lacks Power
4-2 Unwanied Noisa
Hum
4-3 Buzz
Hiss
Crackies

Section Five....Speaker Protection
5-1 Background
C Pretection
Hosn Driver Protection
5-2  Horn Protection Capacitors
Power Capacity
5-3  Power Limiting
User Responsibiiity

Saction Six...Maintenance & Service
6-1 Cleaning

Cust Removal

User Maintenance

Cbtaining Service

Section Seven...Specificalions & Schematics
7-1 Specificaticns

Front & Rear Panels

Schematics

€1988 OSC Audio Products, Inc.
250 YO-180800-AX



“Section 1

QSC Audio

MX 1500/mMX 2000 R RS ;
R

Thank you for selecting a QSC MX 1500/2000 power ampli- Welcome.
fier for your audio system. Our goal is 1o be sure you remain

happy with your amplifier for many years to come. Please

do not hesitate o call your QSC Dealer or QSC Audio

Products if you have any service probiems or questions niot

answered in this manual.

Your QSC MX 1500/2000 power amplifier can be readily
operated by anyone familiar with pro audio systems.  Be-
cause there are certain characieristics which the industry
has not yet standardized, we recommend that experienced
as well as first-time users review the contents of this ranual.

Please consuli the Table of Contents for fast guidance to
the sections of interest. We recommend that all users read
Section 2 under Basic Instructions—Unpacking and
Inspection, Imporiant Precautions, and Quick Instructions.

QSC Audio Products warrants this product to be iree from Warranty.
detective material and/or workmanship for a period of three
years from date of sale, and will replace defective parts and
repair malfunctioning products under this warranty when the
defect occurs under normal installation and use; provided
the unit is returned to our factory or one of our Authorized
Service Stations via prepaid transportation. This warranty
provides that examination of the returped product must
disclose, in our judgment, a manufaciuring defect. This
warranty does not extend to any product which has been
subject 1o misuse, neglect, accident, improper instaliation, or
where the serial number has been removed or defaced.
Manufacturer shall not be liable for consequential damages
resulting from defects in materials and/or workmanship.

Each channel is completely isolated for minimum cross-talk Overview of Amplifier.
and maximum reliability. Each has its own balanced bipolar

power supply with high and low voitage DC levels. The

balanced design assures proper dynamic response during

peaks, and the highdow DC levels results in albbout twice the

operating efficiency, or half the heat loss. The integrated

circul! input stage and the cornmplementary output transistors

were selected both for reliability and outstanding audio per-

farmance. This combination delivers the required power with
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the minimum number of amplitying stages. This ensures
minimum signal degradation with maximum refiability and
consistency. The circuit accepts balanced or unbalancad
inpuit signals, and provides the high internal gain nesded for
fow overall distortion and wide frequency responsa. Due o
the circuit simplicity and the fact that we can use direct
mounted output transistors, itis easier to mainiain class AB
operation (slight idle current to eliminate crossover distor-
tion) over the entire temparature range of the amplifier.
Ancther benefit is the ability to offer a high power amplifier of
smalier size and lower weight than older designs.

Balanced or unbalanced inputs can be made with screw lugs
to the barrier sirip, or with 1/4-inch plugs {ring-tip-slaeve for

balanced inputs). Speaker conneclions are made with 5-
way binding posts.

The recessed front panel nouses the AC switch, AC break-
ers, Gain controls, and essential read-cuis. Power On/
Protect and Clipping indicators are provided for each
channel, to monitor amplifier performance. The AC swilch,
circuit breakers, and gain conirols are front mounted for
convenience. The MX2000 also has a front pansi mounisd
two speed fan switch and flashing red indicators for impend-
ing thermal overload on sach channai.

The chassis is a welded, single piece design with integral
rack mounting ears. The exira sirength chassis ang rugged
mounting of internal pans contribute greatly to QSC's repu-
tation for reliability hy protecting the circuityy from years of
road abuse.

To ensure that users get the full benefit of our high parform-
ance design despite real world hazards, our circuit inciudes
many operational and protective featurss. Complete protec-
tion is provided for open circuit, short circuit, and mis-
matched loads; the amplifier will shut down temporarity if i
overheats, and AC circuit breakers protect the power supnly
against unusual overloads. Cur protection circuils ars de-
signed to ensure a minimum of false triggering and un-
wanted interruptions. Except for the AC breaker (which
replaces the usual AC fuse}, all protection systems will raset
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autormatically as soon as safe operation is assured. An
egually important system protects the user's loudspeakers
from unexpected damage, by muting the amp during turn-on
and turn-off and by blocking DC faults (uncontrolled power
hreakdown} whether caused by the amplifier or preceding
coemponents.

All of these points are more fully explained in Section 2 and
Saction 3.



| Séétio'n' 2

QSC Audio nstrioclionsy Page 1
MX 1500/MX 2000 '

Check for obvious carton damage while unpacking Unpacking and
the unit, and check the amp for loose parts inside. Inspection.

All Q8C MX 1500/2000 amplifiers are double checked for

good condition before being shipped from the factory. De-

spite the protective carton and rugged ampiifier design, itis

possible for shipping abuse to damage the ampilifier.

Flease save the carton for return shipment, if re-
quired. QSC does not warranty against damage caused by
sending amplifiers back improperly packed or in the wrong
carton.

if shipping damage is evident, notify the transpor-
tation company immediately. Only the consignee can
file a claim with the carrier for shipping damage. QSC will
cooperate fully in such an event. Be sure to save the carion
for the shipper to inspect.

The power must be OFF when making any connec- important Installation
tions. lf you connact plugs with the power on, especially in Precautions.

dry environments, static sparks or bad cables can cause

pops or hums which can damage speakers.

When first powering up the amp, have the amplifier
Gain controls all the way off, in case of defective cables or
hookups. Turn the Gain conirols up gradually untit normad
operation is verified.

Check the AC voltage printed on the serial number
label to0 ensure your amp is propetiy configured for
the AC voltage supplied in your area before con-
necting the AC plug. CONNECTION TO A VOLTAGE
SOURCE OTHER THAN THE ONE SPECIFIED WiLL
IMMEDIATELY BAMAGE THE AMP, and void the warranty.

Never connect the speaker terminals (red binding
posts) for twe channels together on any power
amplitier. The two channels will fight each other and
possibly fail.

Do not connact the speaker ground terminals
{black binding posts) to chassis or signal grounds,
as the resuliant ground loop could cause uitrasonic oscilla-



QS Audio
MiX 1508!54‘1 ..

tions. In other words, keep ali speaker wiring separate for
each channel, and separate from input wiring.

Do ‘not remove the amplifier cover, as there are
dangerous voltages inside. Do not expase to rain or
moisture. Refer ali servicing to quatlified personnel. The
warranty may be void if the amp is tampered with by non-
QSC repair centers or personnel.

The QSC Warranty does not cover tampeting by
unqualified personnel, or repairs made at non-GSC
repair centers. Piease cali the factory for Service Caniar
information and locations.

High voltages can be preseni on the speaker
terminals. Always connect speaker terminals with the
power off, and use heavy gauge cable with no frayed
strands or damaged insulation.

Please be aware that power amplifiers have bigh
power circuitry inside with potential for tire and
shock hazard; never plug in a damaged smplifier
until the condition of the internal insulation is
checked. If a circuit breaker blows quicsly when

turning the amp on, the channal is defective and should not
be restarted until repaired or replaced. Faillure 1o observe

these precautions could iead to fire or shock hazard

2
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Always be aware that power amplifiers are inher-
ently heavy and may become hot after use; provide
adequate support and be careful how you grab the amplifier
when handiing it

Quick Instructions.

These instructions cover the normal use of the amplifier in Sterec QOperation.
two-channel or stereo applications. See Section 3 for
detailed instaflation instructions and special cases.

Connect the AC cord to g standard outlet only. The amplifier AT Power.
will operate satisfactorily over a +/-5% range of voltages, but
full rated performance will be met only at the rated

voltage.
There is no provision for {ifting signal ground relative to Floating Chassis
chassis ground on this mode!. Electronic balanced inputs Ground.

are provided for hum rejection. Use balanced input cadles
to avoid hum and interference. For safety reasons do not
remove the ground pin on the AC cord.

The input polarity is as follows: input Connection.

1/4-inch plug:  Tip is “minus” or inverting
Ring is “plus” or non-inverting
Bairel is ground, {as always).

Barrier Strip: "GND” is circuit ground
“+" i5 the plus input
s the minus input

When making unbaianced connections, the unused terminal
must be grounded for proper response. The barrel of an
ordinary two-wire 1/4 inch plug will ground the "plus” side of
the balanced input. The installer will need to ground the
unused screw on the barrier strip.

You may cennect banana plugs, spade lugs, or bare wire Speaker Connections.
ends to the 5-way binding posts. Observe correct polarity

fred/black terminals) so all speakers move in the same

direction.



Section 2

Page 4

Power Up.

Operation and
indicators.

QSC Audio
MX 1800/MX 2000

When first powering up, start with the gain controls off unti
proper operation is verified. Upon turning on the AC switch,
the “Power” LED should come on, and after thres seconds,
the output relay should click in and sound can be heard.
The amp should now be warking, and the Gain controi can
be advanced. In case of difficuily consuit Section 4.

Gain should be kept in the upper half of its range for full
performance.

Monitor LED indicators are provided to monitor the operation
of each channel. The bi-color green/red LED monitors
indicates AC power {green) and actuation of the oulput relay
(red). Each channei has a red “Clip” indicator that will show
any distortion in the amplifier.

The relay should cui the sound ¢if as scon as your trn off
the amp, and mutes for three seconds before restoring
power to the speakers. This blocks furn-on and turn-off
thumps.

Please refer to Section 3 for more defailed instructions.
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An internal fan forces air across heatsinks. Air flow is from Cooling.
the rear and warm air is exhausted to the front. This
prevents the recirculation of heated air and reduces rack
temperatures. Be sure that plenty of inlet space is aliowed
in the rack for free air flow. We did not provide dust filters,
since small filters tend to clog quickly and reduce airilow.
The design should confine dust o the “heat tunnel” formed
ny the heat sinks, but heavy build-ups should be removed
from the inside of the amplifiers by using a compressed air
jet through the fan intake several times a year. ifusedina
fixed installation, where removal is niot convenient, consider
an additional fan pack in the bottom of the rack with a large
exiernal dust filter. The additional fan wilf maintain air flow,
and the external filler can be removed and cleaned from the
irant. :

The MX 2000 has a Fan Speed switch on the front panel. In
normal operation the switch can be left in the Low speed
position for guiet operation. For applications where the
amplifier operates in a high ambient temperature at high
power levels, into low impedance loads, the fan may be
switched into the Hi speed position for maximum cooling.
The High Temperature warning indicator on the front panel
will flash if the amplifier is approaching shutdown due to
overheating. Switching the fan speed to Hi will almost al-
ways allow the amp to continue operating uninterrupted.

When installing the MX 1500/2000 in the same rack with
passively cooled amps or fan cooled amps that exhaust into
the rack, locate the MX 1500/2000 amp on the bottom. This
will assure the coclest air for all amps.

QSC amplifiers are designed for safe operation at AG AL [olerances.

voltages 10% higher than rated; however, temperature rise
and transformer hum may increase somewhat. Operation
on lower than normal AC voltages is not harmiut to the amp,
but performance will be progressively lost. For voltages
down to 85% of nominal, no effect other than loss of peak
power should be noticed. If voltage declines further, some
increase in distortion, and possible power foss on peaks

3
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may be noticed. The output refay may not come on at less
than 70% of rated voltage, but once on, it should stay on
down to abcut 30% of rated voltage. There should be no
sub-audio or DC transients caused by fiuctuating AC voit-
ages. You should suspect poorly regulated preceding com-
ponents if thumps or abnormally {arge voice-~coil excursions
are observed.

In crder to maintain full rated power, power amps as a ruie
reguire a definite and well reguiated AC voltage. This is not
always easy to assure when large banks of amps are used.

all power amplifiers draw their power from the peaks or tips
of the AC waveform. When many amps are used, or there is
an excessive length of thin gauge AC wiring {o the amps,
these tips can be seriously diminished, causing the amps to
iose power without a major effect on measured voltags.

Bulk power devices, such as tamps, on the same circuit may
not te greatly affected, but other electrenics componants,
which normally use the sama type of power supplies, may
be seriously affected during high-level audio peaks. Thisis
especially true of sensitive devices {ike comgputers, video
gear, etc. This is why power amps should have their own
circuit if possible.

(Please see iilustrations in Section &}

All input functions are located on the back of the amplifier, at
the same end of the chassis.

1/4-inch ring-tip-sleeve and screw-terminal barrier sirip
inputs are provided for input connections.

An electronic balanced input is standard. This uses
precision matched, 20K resistive dividers and the differentia
input terminals of a high performance 5532 op amp to
accept balanced input signals and reject commaon maoda
noise signals. For best performance in the talanced input
mode, the source should have squal impedances for hoth
signal conductors, so that the loading sffect on each leg will
be the same {or common mode (noise) signals. Minor mig-
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matches will result in slight loss of common mode rejection,
but will still have much greater noise rejection than unbal-
anced inputs. Another advantage of this circuit is that the
input line is buffered from any distortion in the ampilifier, so
that amplifier overload does not “refiect” back into the signal
fine and contaminate the signal for some other funclion such
as monitaring or tape recording

For proper balanced line operation, the cable shield mustbe  Balanced Inputs.
kept separale from both signal conductors. The cable shisid
is connected 1o the barrel of a 1/4-inch plug, or to the "GND”
terminal of the barrier strip. Balanced-line cables contain
two signal conduciors, a “plus” polarity, oiten called “high” or
“hot", and a “minus” polarity, called "low” or “return”,
Connect the “plus” conductor to the “ring” part of the 1/4-inch
plug, or to the “plus” input of the bairier strip, for the amplifier
to reproduce the signal in the same polarity (non-inverting
operation}. Connect the “minus” conductor to the tip of a 1/
4-inch plug, or to the “minus” terminal of the barrier strip,
See below for a greater discussion on the imporiance of
overall polarity.

Since the input circuit responds to the difference between Unbalanced Inpuis an
the pius and minus signals, if only an unbalanced {singie- Polarity.

ended) signal is available, the unused input terminal need

only be groundad for narmal operation, without loss of gair.

The ability to reject cable induced hum and noise is lost, but

this may not be needed in well shielded environments with

short distances between audio components.

Unbalanced operation raises an interesting question
regarding the trade offs betwean maintaining standard
system potarity and optimal stability. Normally, an amplifier
is expected to reproduce input signals in the same palarity,
which is called the non-inverting mode, so that a drum beat,
say, pushes the speaker out instead of in. However, if there
is any leakage from high power (speaker) circuits to the
amplifier inputs, the amplifier is much more stable in the
inverting mode, since the leakage then tends to add to the
negative or stabilizing feedback. Using an inverting-mode
power amp is the oppasite of normal practice, but we have
observed many cases where “mystery problems” cccurring
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in wide band amplifiers used in the non-inverting mode are
soived by switching to the inverting mode. Balanced ling
operation corrects this problem without regard to polarity,
but'is not always available. The next section suggests an
easy way to make a “quasi-balanced” ling for unbaianced
components, but please read on fo find the simplest “no
hassle” connections for unbalanced equipment.

As a practical matter, we {eel that in most situations, it ks of
very little importance to worry abowt overall amplifier polarity,
as long as all the speakers are maiched, because the
polarity of mics, mixers, recordings, speakers etc. may be
unknown, For this reason, we have used the safest or most
stable assignment {inverling) for the input polarity of the 1/4-
inch plug, to give average users with untalanced equipment
ihe most stable connection without getbing bogged down in
very subtle nuances of reproduction.

Unbalanced 1/4-inch plugs can simply be fully inseried in the
1/4-inch jack without special concern. The tip wili contact
the inverting terminal, and the barel will automatically
ground the sleeve or non-inverting terminal without any
special wiring. As always, with unbalanced 1/4-Inch connec-
tors, the shield goes to the barrel.

You can wire to the “-* input of the barrier sirip for stability,
or the “+" input for theoretically correct polarity, and ground
the unused input and the cable shield to the central “Gnd”
terminal.

NOTE. You can always reverse the rad-black paolarity to all
the speakers to restare correct polarity even when using the
“more stable” inverting mode. n any case, be sure 1o use
the same polarity for all of the speakers 50 they work to-
gether. if you can determine the polanty of the rest of the
chain, you can always obtain positive overall reproduction
polarity, by selecting the appropriate final polarity to the
speakers.
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Even if a balanced line output is not available, the benefits of  Quasi-balanced lines,
balanced line input can still be obtained. Special cables will
need to be made as follows:

"PLUS" Condustor to Output Pin “Minus” snd Blus”

To Balanced Input Pins
(:I Shiald to Ground Pin

g
# (Do Not Tie Pin 10 Gndj é 5
\ "MINUS” and N

Unbad 1/4" plug Shisld to Ground Pin _Barrier Stnp
{Te Unbal Output) This end onty. Channg! 2 Shown

The end of the cable which connects to the power amplifier
should be made as described in Section 3, using balanced
fine cable. At the other end, use a plug which maiches the
unbatanced cutput jack, and connect the "plus” conductor io
its “hot” terminal. Connect the “minus” and shield canduc-
tors together to ground AT THIS END ONLY. Do not con-
nect the “minus” and shield conductors together at the
power amptifier (balanced input) end of the cable. This
maintains the separation of signai ground and shield (circuit)
ground needed to abtain balanced line noise

rejection.

As a further refinement, a small variable resistance can be
connected in series with the “minus” conductor, with a value
roughly equal to the output impedance of the signal (usually
less than 600 chms). This resistance can be adjusted to nuil
out any residuat hum or interference.

You can always connect the inputs of two or more channais Cross Connecting Bott
0 the same signal, but NEVER CONNECT TWO Channeis.

CHANNELS TO THE SAME SPEAKER. Connect separate

speakers to each channel 1o avoid amplifier damage.

Rather than using a “Y" cable for paralie! inpuis, jumper
wires at the barrier strip can be used. This connects the
input jacks for Ch.1 and Ch.2 in parallel making it easy {0
cross patch to as many channels as desired. Bring the input
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signal into channel 1. Connect jumpers between the
terminals of Ch. 1 and Ch. 2, and also between the “-" termi-
nais. (Do not be confused by the wiring diagram printed on
the amplifier for Bridged Mono. Section 3). This wiil send
the signal from Ch. 1 to Ch. 2. Then you may connect
another cable from channei 2 of the first amp to channel 1 of
the next amp. By using the same procedure in 2ach amp,
you can “loop through” to as many amps as desired. Each
channel's Gain contral will 2ffect only that channel, not tha
signal reaching the other channels.

NOTE 1 For balanced line operation, you must mainiain
balanced cables all the way ihrough. Any unbaianced
cables will unbalance the whoie network.

NOTE 2: It wili notincrease the power of & given amplifier
channel by connecting additional channels, Yo must
conaect additional, separate speakers (o each additional
amg channel to multiply vour total power rating. See Section
3 for a discussion of Mono Bridging, which is a partial excep-
tion to this rule.

Clean, tight connecticns are essential for good scund and (o
avoid erratic noises or unstable performance. 1/4-inch
connectors are suitable for low cost portable systems, but
must be removed and replaced frequently 1o avoid corrosion
build-up. 1/4-inch plugs are not recommended for inng,
undisturbed service, especially in corrosive environments.
For permanent wiring harnesses, the barrier strip is best,
and also saves money. 1he cable wirg iiself can be stripoed
and carefully sscured under the screw connaciors, of spade
terminails can be soidered or ¢crimped cnto the ends of the
signai conductors. When crimping, be sure 10 use plenty of
pressure, and closely inspect the resultant crimp while
puliing the cable. If the wire wiggles inside the crimped
terminal, the contact is not secure, and will go bad. if high
pressure is maintained in the crimp and the scraw rminal,
2 “gas-tight” connection is formed which will exclude cormo-
sion for many years.
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Most sterec amplifiers have a way of combining both Bridged Mono .
channels in series 1o give their combined power into a single

foad. The rulz is that the combined power of both channels

will drive a single load of twice the impedance. Consult the

table of specifications for power ratings (Section 7, Output

Power, Bridged-Mono Operation).

To engage the bridged mono mode, jumper the barrier strip
inpuls on the rear, in accordance with the diagram printed
under the barrier strip inputs. Connect the amplifier input to
Ch.1 only, with the jumpers as shown to channet 2. Do not
feed another input into Channe! 2. Channel 1 and 2 Gains
must be matched. A 4, 8 or 16 ohm speaker load can be
connected across the two red speaker terminals, using the
red binding post of Ch.1 for “+” or “hot™.

Mono Bridge Precautions:
a. Minimum load impedance is 4 ohms, which
wili be the eguivalent, to the amp, of 2
ohms per channel. Be sure the speakers can
handie the high power ratings {see Section
7, Bridged Mono Ratings).

b. Both sides of the speaker cable are "hot”
or active. Do not connect any other circuit
to gither speaker conducior.

With & 4 chm load, the amp will be working
at its rated limit (2 ohms per channel),

Assure adequate cooling and AC power.

e

Speaker Connection.

Red and Black 5-way binding posts, on standard 3/4-inch Speaker Terminals.
centers, are located on the rear of the chassis.

The Red binding post carries the positive or "hot” speaker Terminat Polarity.
output. The Black binding post is the ground return for the

speaker. Do not ground the speaker common to other parnts

of the chassis as this might cause audic ground loops and

oscillations.

Because of the amplifier’s high power capability there is a Speaker Vaoltages.
nossibitity of shock hazard at the speaker terminals. Always
make connections with the power cif, and observe good



‘Section 3

Page 8

QSC Audio

Speaker Cables.

Cable Termination.

Cable Polarity.

Speaker

impedance.

MX 1500/MX 2000

wiring practice and avoid siray wire strands.

In order to obtain the full benefit of the high powsr and high
damping factor, the user must be careful to avoid cable
losses. The best way is 1o use the heaviest gauge,

finely stranded wiring possible. 12 gauge speaker cable is
available, and heavier gauge “specialty” cabie is sold by
audio dealers.

A major problem with heavy gauge cabies is that the ends
are too large to fit most speaker terminals.

Usually, it is necessary o install spade lugs on gach end,
which must be soidered or soundly crimped. These must
then be screwed firmly under the bindiag posts. Dual
banana plugs are more convenient for portable systems., and
will normally accept at least 12 gauge wires.

Be sure 1o observe correct polarity at both the speaker ang
amplifier end. Most present day speaker cahle is :
coded in some way, either by insulation color or by copper
and tin-plated wires. Adopt a consistent wiring convention
and stick to it. We suggest Black for “Com” {ground or
negative} and Red for “Spkr” {hot or positive). Thess calors
match the binding posts. By the same iogic, wa can assian
the copper colored wire 10 the Red ("Spi"} terming?, and the
siiver colored wire to the Black ("Com™) ierminal,

L
&)

The MX 1500/2000 amplifier has adegquate current capability
to fully drive loads down to two chms. However, rmany high
performance "8-ochm” loudspeakers, especially multi-way
systems with passive crossovers, have impedances al some
frequencies which are far lower than the average rating. An
impedance minimum of 2 ohms or less is not uncammon,
For this reason, speaker impedarnce curves should be
consulted before connecting speakers in garallel. We would
expect the amplifier to do an cutstanding job with any 8 ahm,
full range speaker system, and we expect egually outsiand-
ing performance when driving 4 ohm loads withou! passive
crossovers (as part of a bi or tri-amped system. for in-
stance). 2 ohm loads should be approachead with caution, as
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there is no further margin for impedance dips. 2 ohm
operation wili not damage the amp, but high power operation
into reactive 2 chm loads may result in overheating or ex-
cessive AC current consumption, causing shutdowns. In
addition, some power may be lost at those frequencies
where the impedance dips below 2 ohms. For these
reasons, operation with 2 ohm [oads should be tested
thoroughly before putting into use (The MX 2000 has greater
2 ohm drive capability than the MX1500).

The following table is presented to assist in selection of
appropriaie speaker wire. Power losses and net damping
factors (including the amplifier) are shown for a variety of Speaker Wire Table,
tengths and gauges. MNote that loss of power and damping
factor are more severe for longer {engths, lower impedance
loads, and higher (thinner) gauge wires. One should
maintain a minimum damping factor of 20, and preferably 50
for high quality systems. This will automatically prevent
significant paower loss. Although a power lass of 109% is
barely audible, the resultant low damping factor will prevent
the amplifier from fully controlling the peaks and dips in
frequency response caused by speaker imnpedance vari-
ations. This wiil result in more coloration and muddiness.

Cable Cable Cable Power  Power Darping Factor
Length, Gauge, Figzistanca Loss lLoss Allowing for Amp
Fem each Ohme Gohms sobms  Damping of 200

Conducicr Zohms 4 ohms
5 18 Rel%] 9% 1.58% 77 33

16 045 ! 1.0 100 50

14 025 31 62 123 61

12 a1s 20 40 142 71

10 .01e 325 .25 160 80
10 18 A28 1.58% 3.16% 44 24

i) LORO 1.0 z2.0 886 a3

t4 550 62 1.25 89 44

12 032 40 BO 111 55

10 L0 25 50 133 86
25 18 252 3.18%  6.3% 27.4 13.7

16 B0 20 4.0 40 20

14 60 1.25 2.5 . 57 28

12 064 80 1.6 77 38

He 04 5 1.0 100 50
40 18 50 £.32% 12.6% 14.7 7.3

1) 32 a0 8.0 22.2 1.1

14 .20 2.5 5.0 333 16.68
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Speaker Wire Table
Continued,

Bistributed Sound
Systems.

Introduction.

25-Volt Lines.

Q5C Audio
| MX 1500/MX 2000

Cable Cable Cabis Fower  Power Damping Factor

Lengih, Cauge, Resistance toss Loss

Fesgt each Ohms Bohms 4 ochms
Condunior

49 12 128 1.60 3z 476 238
o a0 1.0 28 67 33
£50 625 1.25 B9 45
g0 16 4 8.0% 18.0% 11.8 ERY
14 45 50 100 18.2 3.4
s 256 3.2 fi.a 27 T3S
10 180 2.0 4.0 40 20
8 HE 1.25 25 57 %
160 t4 85 0% 20 0% ¢L 4.75
12 S 6.4 12.8 145 725
10 32 A0 &0 25 25
8 20 25 54 333 6.8
329 12 1.04 12.8%  25.E6% 7.4 37
10 .64 8.0 16.0 11.78 .11
& 40 5.0 Wo g 4.3

Commercial sound systems commoniy use dozens or ever
nundreds of speakers for sound distributicn, To avoid
complex speaker hookups and impedance calcuiations,
special "Constant Voliage” distribution systems are usad by
commercial sound contractors. Audio power is distributed at
a defined voltage, such as 25, 70, or 100 volts (peak rms
value before clipping). Speakers are connacted across the
line, using special step-down transformers which permit the
desired power to be selected, such as 10W, W, 2 8W st
As mors speakers are added, the line becomes mare fuily
toaded, until the combined power of all speakers equals that
of the ampilifier. The system is simitar to ordinary eleciric
lighting, where all bulbs are 120V, but different wattages
may be used, and bulbs turned on or off until the maximum
circuit wattage is reached.

The MX 1500 amplifier delivers about 40-50V {45-55V
MX2000) rms per channel {or about 70V peak),
depending on loading. Either channel therefore has more
than adequate voltage o drive 25V knes. However, 25V
ines are usually specified as an economical aiternative in
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areas where safety codes require special wiring for voltages
over 42V peak, which is defined by UL as potentially
hazardous. Special circuitry or an output transformer to limit
the MX 1500/2000 to 42V peak might be required in such
cases; a smaller power amplifier such as the QSC 1200,
with exactly 25V output at 150W per channel may be a
betlter choice.

The MX 1560/2000 will drive 70 voll lines directly in the
bridged made (see Section 3), with up to 1500 watls (2000
watts MX2000) of power. Actual undistorted maximum
voltages will range from 75V at 1500 watts loading to 100V
at 700 watts loading (90V at 2000 watts to 110V at 750
watts for MX2000). H codes require peak voliage to be
limited 10 100V peak {70V rms), special circuitry may be
required. The QSC OT-30C can also be used to step up the
output of individual channels to 70V, at 300-400 watts.

The MX 1500/2000 will drive 100 volt lines directly in the
bridged mode (see Section 3) with up to 700 watts of power
{1200 watts for MX 2000). For higher lpading, the

amplifier will clip slightly below 100V, but at 1000 watis
toading, the loss is less than 0.5 dB (2000 walt loading, loss
tess than 1 dB for MX 2000). The QSC OT-300 output
autotransformer can aiso be used to step up individual
channels to 100V, with up to about 300 watls available per
transformer. Multiple transiormers may be used in paraliel
adding up to the power rating of the channel.

When operating in the bridged mode, either channel can fai,
and the signal will continue safely, at reduced level (-6dB} in
the remaining channel. This can be invaluabis in
applications where “the show must go on”.

In commercial sound systems, a rolloff below about 50Hz is
desirable 10 prevent excess drive and wasted power at
frequencies below the range of the speakers and their small
transformers.

‘Section
Page 11

70-Volt Lines.

100-Volt Lines.

Auto-Bridge Bachkup
(TH).

Low Frequency Rolol
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Amplifier Protection
Features.

Summary. We have ensured that accidents, mistakes, and abuse will
have the minimum possible chance of harming the amplifier
The major challenge was tc do this without impairing the
audic performance into normal loads.

Short Cireuit The active ragion in a power transistor is surprisingly

Protection. small—perhaps 1/5 of an inch. This little picce of silicon
must control up to hundreds of watts of power. If not
rmanaged properly this can bumn out the silicon, instantly
destroying the transistor. Under normal conditions, most of
the power passes through the transistor, into the speaker,
producing useful power and only scme wasie heal. fitoo
many speakers (foo low of an impadance) are connected,
more power wili be drawn through the transistor and more
heat will be wasted. If the load impedance drops to Zaero,
which might happen if the speaker wires are shorted
together, then there would be almost nio {imit to the power
drawn through the transistor. The waste heat will te so high
that the transistor wilt burn out. This is why solid state amgs
need short circuit protection. The patented QST “Output
Averaging” short circuit protection continucusly monitors the
actual ioad impedance. As long as it is within rated limits
{above 2 chms}, the amount of waste heat in the power
transistors is acceptable, and full audio power is allowed 1o
cantinue. If the output impedance is reduced below 2 chms,
a high tevel current limit protects the transistors from
immediate desiruction without unnecessarily limiting
performance. If a strong signal persists for more than a
fraction of a second into a true short, the current limit is
smoothly cut back to a lower value which the transistors can
handie indefinitely.

The result is full performance into rated icads, ability {o
handle normal program peaks into marginal ioads, and good
protection into short circuits, At no time will the circuil cause
abnormal! distortion spikes or toss of sound.

Thermal Protection. fn case of blocked ventilation, extremely heavy loading, or
profonged short circuit operation, the temperature of the
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power transistors can rise to excessive levels. Hf the heat
sink temperature rises to about 30C, the refay will be trig-
gerad permitting the circuit to rest until temperatures falt to
safe levels. The "PWR/PROT"LED will change from green
to red, and no sound will come through. Reset should cccur
within a minute or two. i thermal problems occur, check for
blocked ventilation, proximity to a heat source, short circuit,
or improper load {loo many speakers). On the MX 2000,
setting the Fan Speed switch to Hi will solve most gverheat-
ing problems. )

The MX 1500/2000 has a direct coupled (DC) output, and BC Fault Protection.
uses a heavy duty Load Grounding (YM) speaker relay for

load protection, similar 1o cur Series Three amplifiers. This

has the advantage of connecting the defective channel's

load to ground for extra protection.

The MX 1500/2000 uses its speaker relay for muting as well.  Turn-on/turn-off
The relay is a heavy duty type with special alioy siftver con- Muting.

tacts for rellable distortion free operation on high power

speaker signals. There will be a three second muting intervai

after turn on. After turn off, or foss of power for any reason,

the relay will mute within a quarter of a second.

The amplifier inputs are isolated by 10K resistors, which are input/Output
part of the baianced input circuit. This protects the inputs Protection.
from burn out due to extremely high input signals or RF :

interference. The amplifier autput is isolated from capacita-

tive and inductive loads by a ultrasonic network which de-

couples the speaker terminals slightly at frequencies above

about bOkHz.

Each channel has two LED indicaiors ( Three on the indicators.
MX2000). A red-green power LED shows green for normal

operation, and red when the relay is in muting. A red LED

accurately shows signal clipping distortion for each channst.

if distortion is heard without clip indication, check for

extremely fow input Gain or distorticn in other parts of the

gsystem. The MX2000 has an additiona! red LED indicator

for High Temperature. This indicator begins to flash slowly

when the internal temperature approaches a high level. As

the temperature increases the LED flashes more rapidiy.
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Setting the Fan Speed switch to the Hi position will usuaily
cool the amp suificiently to avoid shutdown.
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This Section contains troubleshooting hints which should Sumimary.
heip you locate a problem. By using a step-by-step

evaluation, comparing the function of both channals, and

using one channel to check the inputs and outputs of the

other, a problem can usually be isolated. Please refer to

Section 2 for an illustration of the rear panel connections and

functions.

Power LED does not come on: There is no AC power. No Sound.
Check AC plug. Depress AC reset on front of amplifier, or

check position of AC switch. Test the wail outlet with an-

other device 10 check for power,

Power LED comes on: Eithar the input or output is not
connected, or the channel is faulty. If one channel is
working, use it to test the inputs and speaaker wires from the
bad channel. {f there is still no sound, trace those connac-
tions back to the preceding unit and speaker to jsolale the
fault. H the good channel works using the bad channel's
cables, then the fault is somewhere in the bad channel.
Check the input jacks, trying an alternate type jack if
possibie, and check the speaker binding posts for
icoseness. Is the volume control turned up?

Usuatly indicates lack of input signal or incorrect Gairn Weak but Clear
adjustment at some point. Again, if the other channel is Sound.

working, try swapping the connections to see if the problem

is in the channel or elsewhere. If the sound is very thin or

muffled, suspect that one driver in a multi-way speaker has

failed. '

If the amplifier clip light comes on during the distortion, there  Weak and Distorted
i$ a shorted speaker cable, the speaker is biown out, or the Scund.

amplifier channe! is defective. If the clip light does not show

during the distortion, this shows that the distortion is happen-

ing outside the amplifier. You will have to check for misad-

justed or defective units before the amplifier, or bad speak-

ers on the affected channel. Also verify that amplifier Gain is

in the normal range (half way up or higher) to prevent input

device overload.
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Sound Cuis in and
QOut,

Sound has Bad Tone.

{ponr treble or bass)

Lacks Power.

Unwanted HNoises.

Hum.

QSC Audio
MX  1500/MX 2000

This is caused by a bad connection somewhere. See if
shaking the amp or the input/output connectors causes the
problem. An intermittent connection to one side of the
balanced input can cause a 6dB fiuctuation of input level, if
the sound stops for a minute or two, and then resumes by
itself, check the amp for overhealing {thermal shutdown, with
red “Protect LED).

The amplifier itself is very unlikely to develop a freguency
response problem without more sericus effects. Therefare,
lack of frequency range must be traced to the spaakers or
preceding units.

This is a common but indefinite complaint, s there a lack of
power in the sense that it is soft but clear (sea "Weak bt
Clear Sound") or does it seem to distort too easily (see
"Weak and Distorted Sound™}. Also, be aware that speaker
efficiency will drop perceptibly affer neavy usage, due to the
increased resistance of the voice coils as they heat up.
Volume will return when the speakers cool down. In a muiti-
speaker system, be sure all of the speakers are siill woiking.
Finally, of course, your ears get used io high sound ievels,
and as the room fifis up with people, the sound wil be ab-
sorbed more greatly. Only a sound leve! meter, used with a
standard signal leve! and at a standard distance from the
speaker, can really teli if you are getting the expected cut-
put.

in this case, defined as a fairly roundsd 80 cycle tone.
Severe hum usually is caused by broken cables or jacks with
disconnected ground {shield). This problem can alsc be
caused by corroded conneciors. especially 1/4-inch types.
For this reason, high reliability systems shouid use harier
strip inputs. A milder form of hum, often with g little more
“tone” or harmonic content, is usually the result of ground
ioops. This problem is caused by 60 cycle magnetis fieids,
which radiate from power transtormars including the ones in
the ampiifier. Try repositioning the cables away from the
various components. Note that tape recorder heads, phono
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caftriciges, and electric guitar pick-ups are especially
sensitive 1o this type of interference, and must be kept away
from high power electronics.

Defined as a very “razzy” kind of hum. This is usually
caused by interlerence from solid-state light dimmer circuits.
Follow the same precautions shown above, and make sure
the electronics are not connected to an AC outiet which has
a dimmer control.

Defined as a smooth “shhh” noise. This is always a probiem
with sensitive electronic inputs, and usually starts at the
point of weakest signal. In a proparty designed system, this
will be the initial microphone, phono, or tape source. Thare
is & noise “floor” caused by random atomic vibrations. This
limits the signal to noise ratio of the original signal. The goal
of a proper system is 1o have a quiet pre-amp which immedi-
ately amplifias the input signal to a standard “line level”, well
above the noise fioor, so that further degradation does not
QCCcur.

“Gain-siaging” is a subject in itself, but the idea is to
maintain a fairly constant signal level atter the initial pre-
amp. Toisolate the source of unwanted hiss, start at the
amp and work backwards, reducing and then restoring
gains. You should hear a reduction of hiss and audio io-
gether at each point, showing that the hiss is coming in
eartier. When you find a control which lowers the audio
volume, bul not the hiss level, you know the hiss is coming
in after that stage. Assuming that the hiss has not always
been there, this indicates defective electronics. Certain
special effects units are rather noisy so compare with other
Users.

Defined as a "popcorn” noise. i the crackle parsists during
pauses, this indicates defective electronics, and must be
traced down using the above procedure. Crackies which
occur during audio peaks or when the electronics are vi-
brated usually indicate bad connections.

Section

Buzz.

Hiss.

Crackies.
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Speakers have several limits which should not be exceeded Background.
for reliable operation. It is the user's responsibility to deter-

mine these limits and operate the amplifier accordingly. We

offer several ways to avoid unexpected accidents, but you

must still select speakers of appropriate type and power

capacity,

All Q3C amplifiers prolect the speakers against amnplifier DC Protection.
faults, so no special protection is reguired for full range

foudspeakers. The MX 1600/MX 2000 amplifier limits the

response below 20Hz to protect the amp and load from

possible damage caused by iarge subsonic transients, such

as breath pops, dropped microphones, etc.

The compression drivers used with horns for high frequency Horn Driver Protection
reproduction have special low frequency protection require-
ments. These devices are more delicate than large cone
speakers and more viinerable to overload damage. In
particular, the driver has a low-freguency lirnit which musi be
carefully observed. Below this {requency, the driver dia-
phragm can “bottom out” which will immediately alier the
frequency respense and quickly cause failure. To prevent
thig, the user must make sure that @ proper crossover
network is installed. in bi-and-tri-amp systems, whete the
driver is connected directly to the amplifier, the user rmust be
especially certain that the correct frequency is used on the
electronic crossover, and that no tow frequency signals,
such as loud hums, get info the signal path between the
electronic crossover and the power amplifier. As further
protection, especially against accidental misadjustment or
bad cables, many users install “norn protection capacitors”
between the amp and born driver. This component inher-
ently biocks lower frequencies and DC, but must be selected
so as not to disturb the crossover freguency. A reasonable
rite of thumb is o let the capacitor roll off one oclave below
the intended crossover frequency. A table of values is pre-
sented below. Be sure to use film type or non-polarized
glactrolytic capacitors, of at least 100V rating.
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(Values in microfarads)

RED

QSC Audio
1500/MX 2000

MX

Frequency g-ohm Driver 16-ohm Driver
500 80uf 40uf
800 50 25

1000 40 20
1200 33 16
2000 20 10
3500 12 6
7G00 6 3

You will have some problems finding the iarger value capac:-
tors in the preferred film type construction. If necessary,
several can be paralleled as shown below. Simply add the
individual capacitances together to get the {otal rating. You
will probably have to locate so calfed "non-polar” elecirelytic
capacitors for values greater than 10-20uf.

The selected value of capacitance should be connected in
series with the horn as shown in the following drawing:

C;

1
1
i
: r AUFH100Y
1

@_E 4uFH ooy
‘ i

Hi-Freg
-
- nver
Speaker Cabla : 2uF/100V Y
| DO Terminais

@

BLK

Amplifier
Speaker Terminals

Power Capatity.

Protection
Capacitors
(10uf showny

Al speakers have a maximum long-term power limit which is
determined by the temperature rise of the voice cail. The
speaker can withstand short peaks above this level since the
voice coll takes a little while to overheat. Tha time lag
depends on the size and mass of the voice coil and ranges
from a fraction of a second to several seconds. The
required speaker rating for a given ampiifier powar depends
on the type of program material. Extreme cases such as
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lead guitar work may require speaker ratings of twice the
RMS power of the amplifier o continuously withstand the full
peak power. The average power of signals where some
attempt is made o prevent overdrive distortion will be less
than the amplifier RMS rating. How much less depends on
the dynamic range and headroom allowance. infive-per-
formance situations where feedback and high energy artists
can push the system to iis limils; it would probably be wise
to match the RMS ratings of the speakers and the amplifiers.

There are several ways to limit the power to safe levels Power Limiting.

without operator intervention. Some speaker systems have
protective circuits or fuses. Fuses can be added which will
blow in case of overloads. The problem is fo select a fuse
with the correct time tag and overload characteristics to
maich the speaker limitations. The speaker manufaciurer is
it the best position to specify these values. The following
table is presented for rough guidance only. The fuse values
shown are calculated for fast blow fuses, which will carry
135% of their rating for an hour, and blow within 1 second
at 200% current. The RMS power rating is matched to
1325% of the fuse current.

RMS Power 4-ohms &-ohms 16-ohms
30 2 amps 1.5 amps 1amp
50 25 1.60r2 1.25

75 3 2o0r25 1.5

100 4 25 16orz
200 5 Sor4 2.5

400 7.5 5 3or4

The fuse voliage is not critical. 32 volt fuses should have
the lowest resistance which will avoid loss of damping fac-
tor.

The powear may also be limited with active circuitry. Qui-
board compressors or limiters can be used for this function.

Section

5

Rememuer that your MX 1500/2000 amplifier is very power- User Hesponsibility.

ful with extra peak power {dynaric headroom} in reserve.
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Observe the hook up and operating precautions. QSC is nnt
fiable for any damage to loudspeakers caused by overpow-
ering, wrong frequency operation or electronic faults.
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The faceplate and chassis can be cleaned with a soft cloth Cleaning.
and mild non-abrasive cleaning solution, such as Windex.

Avoid cleaning powders or scrubbing pads, as these will

scratch and dull the paint. Be sure to unplug the unit prior to

cleaning. Dampen the cloth with the cleaning solution and

wipe gently. You may wish to buff the surface lightly with a

dry soft cloth.

After prolonged use, especially in dusty environments, the Dust Removal
heat sinks may become clogged with dust. This will interfere

with coeling, leading to higher temperaiure operation and

reduced ife. Some dust can be removed by directing an air

jet in the fan intake on the rear. Severe build-ups will require

qualified service persenne! to remove the top cover for

thorcugh dust removal.

There are no periodic “tune-up” adjustrnents required. The User Maintenance.
amplifier should provide stable performance until parts fail

from age. Internal servicing must be referred to qualified

personnel. The ampiifier may be inspected for loose screws

on the outside. [ any loose parts rattle around on the inside,

please have it serviced immediately, as a loose part could

lodge in a dangerous place and cause further damage or

shock hazard.

If the amplifier isn't working properly, please consult the Obtaining Service.
troubleshooting chart in Section 4. if proper operation can-

not be restored the amplifier may require service. This must

he performed by qualified technical personnel, to avoid

shock hazard or improper repairs. To obtain the iocation of

the nearest authorized Service Center, please contact your

QSC dealer or the QSC faciory (714-645-2540, Costa

Mesa, Californial.

Please note that the warranty does not cover repairs made
by non-authorized service personnel, and that improper
repairs may void future warranty coverage.

if the amplifier is returned to the factory for service, 1 must
be sent in a proper OSC shipping carton. If you have not
saved your carion, ask your dealer for one, or call G3C te
have an empty carton sent for shipping. The warranty does
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not cover shipping damage caused by returning an amglifier
in the wrong carton or improperly packed.
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Specifications.

Cutput Power
{par channe!, RMS wats,
both chaanals drivem

Bridged-Mono
Operation.

Dynamic Headroom.

Distortion.

Freguency Response.

Damping Factor.

Noise,

fnput Sensitivity.

input Impedance.

Controls,

indicators.

Connectors.

MX 1500/MX 2000

‘Section 7

MX1500 MX200

2 ohms, 1KHz, 1% THD +/- 1 dB 750 1000
4 ohms, 1KHz, 1% THD 570 725
4.0hms, 20-20KHz, 0.1% THD 500 ele

& ohms, 1KHz, 1% THD 280 425

& ohms, 20-20KHz, 0.1% THD 33¢ 375

4 ohms, 1KHz, 1% THD +/- 1dB 1530 2000
8 chms, 20-20KHz, C.1% THD 1000 1200
16 ohms, 20-20KHz, 0.1% THD 850 75C

4 ohms 3dB 2cB

8 chms, THD, 20-20KHz Less than 0.1%, 0.019% fypic:
8 chms, SMPTE-IMD fess than 0.025% at rated powe
20-20KHz +/- 0.1 dB

8-ohms, SOHz greater than: 200 a00
20-20Khz More than 100dB helow rated powe:
Vrms, 8 ohms 1.02 .07
10K unbalanced {inveriing poiarity)

20K balanced

Front: AC Switch, GCircuit Breakers,

Gain Kriobs,

Fan Speed, MX 2000 only

Front: Power/Protect: Green/Red LED

Ciip: Red LED

High Temperaiure: Flashing Fed LED MX 2000 ond
Hear Inputs: 1/4-inch BTS, Barrier St

Speakers: S-way Binding Post
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Cooling.

Amplifier
Protection.

Load Protiection.

Complementary
Output Devices.

Amplifier Power
Supply.

Power Requirements.

Pimensions.

Weight.

QSC Audio
| _ 100! 2000

Fan: rear intake, front exhaust
Full Short Circuit®, open circuit, over-temp, ultrasenic and

RF protection. Stable into reactive or mismatched loads.
*U.S. Patent 4,321,554

Speaker Relay 3-Second Turn-On, Instanmt-Cff Mute

24 4G

Separate transformers, rectifiers, and DC filter capacitors for
gach channel.

Watts  1/3 power (normal operation)

2 ohms 1350 1850

4 ohms 1300 1450

8 ochms 400 1000
Width; 18-inch rack mounting
Height 35" 5.25"
Depth; incl rear connectors 17.3"
Shipping, Lbs. 52 78

Net, Lbs. 47 70
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