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OoOSsSC Parts Substitution Information

To minimize stocking requirements, our policy is to offer premium-

grade "equal-or-better" service replacenments.

These components will

replace production parts used in past QSC models.

Replacement parts

currently shipped

by QSC:
IC-005532~0P

IC~-000072-0P

PT=-320400-CR

QD-000424-TH

QD~000554~TX

QD-002762~TH

Qb-002763=TH

QD-003646-TX

QD-004410-TX

QD=005771~TX
QD-008599-TX

WOTES:

Description

NE5532 dual OP-Amp

TLO72 dual OP-Amp

20k Rotary pot
knurled shaft

28D424 NPN T0O~-3
QSC tested

25B554 PNP TO-3

MJE15030 NPN TO0-220
45, 200V Vceo
QSC tested

MJEL15031 PNP T0=-220
434, 200V Vceo

QSC tested

MPS3646 NPN T0=-92

2N4410 NPR TO=-92

2K5771 PRP T0-92

MPS58599 PNP T0-82

Will replace:

MC4458CP, MC455%, UA772

NES5530

NOTE: This IC has no
direct substitute. May
require some circuit
modification.

Pots on all "A" series
products (A21-42)

MJ15015, 2N3055,
2N6254, RCA1BO1

SJ9282, MJI2955A, MJ15016,
SJ9092, 2N6609, MJ2955,
2N2955A, 2N5876

MJE15028, SJ2762, TIP31C
2N6473, UMT3584, UMT3585,
F¥3178B, TIP31C =
Will also replace T0-66
packages SJ1848 & MJ3248.

MJE1502%, SJ2763, TIP32C,
FT4178,2H6475

Will also replace T0-66
packages SJ1847 & MJI3238,
MPS4264, MPS4265, MPS2369

MPS3646, 2N2222, MPS8099,
2N2484

MPS3640, MPS4258

IN29066, MPS AS3, 2N29063,
2N4036

1. Parts not shown should be replaced by the same type only.
Some of the parts used in older QSC products are noc longer

manufactured and are unavailable.

parts may be unrepairable.

2. Diodes should be replaced by same types.

Products needing these

Consult schematics

to see if selected parts are required (voltages shown).
3. Potentiometers not used in current products and not on this

list are not available from QSC.
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QSC Service Manual: Power Amplifier A21,A22,A31,A32,A41 A42

Modificarions Second Generation June 1980
1. Table of Contents

2. Circuit Description

Model Listings

Balanced Input Circuit

High and Low Frequency Rolloffs
Power Amp Input and Feedback
Output Transistor Structure
Power Supply Capacitors
Short Circuit Protection
Thermal Protection

Faceplate Features

Fault Protection

3 L - IF0Q HhOD OO0 O R

roubleshooting

Set-Up

No Output Power (Both Channels)
No Qutput Power (Single Channel)
Very Low Output

Hums

Blows Circuit Breaker

Premature Clipping

Thermal Protection and Fan Speed
Faceplare Features

oM orhd AN TR

Disassembly-Service Access

a. Top and Bottom Covers

b. Power Transistor Replacement

¢. Driver Transistor or Fan Replacement
d. IC Replacement

e. If Amp Still Won't Run.

f. Faceplate Removal

g. Mounting Clearances

h. Wiring Harness and Layouts

i. Bench Testing with Covers Off.

A
o)

ench Adjustments

Current Limits, AZ21,422, A31,A32
Current Limits, A41,A42
Crossover Bias (All Models)
Dynamic Hum Null

chematics

A21-A22

A31-A32

AL1-AL2

Legend (Main Board)

Legend (Faceplate Features)
AC Wiring Diagram

RO ADTDB K A0 TR



Circuit Description (Second Generation):

Various improvements have been incorporated in the amplifiers
shipped starting June 1980. The revised series can be re-
cognized by the use of ribbon-cable connectors and TO-66
driver transistors mounted in front of the main heat sink.

Notes for '"New Series'" will be included where necessary.

a. Model Listings:

This series consists of three power ranges, each in a
"standard'" and ''deluxe' version, using the same basic
chassis and main PC board. The A21, A31 and A4l (“'stand-
ard") have front-mounted Gain controls and TDI indicator.
The A22, A32 and A42 ("deluxe") versions also feature a
4-step LED speaker level display, TDI (True Distortion
Indicator) LED, and PowerLimit control with indicator
LED for each channel. All models have DC fault pro-
tection, long-term short circuit protection, automatic
2-speed fan, and thermal overload cut-outs. All models
share the same well-equipped comnector back panel. The
internal differences are due to the three power levels.

A21-A22: uses six 150-watt transistors per channel,
in a fully complementary circuit. It develops 80W-8 ohms
or 120W-4 ohms (both channels driven, 20-20K, 0.1% THD).

A31-A32: uses eight 180-watt transistors per channel,

in a fully complementary circuit, and develops 125W-8 ohms
or 200W~-4 ohms (same test conditions).

AL1-A42: revised circuit uses twelve 180-watt complemen-
tary outputs per channel. The original model used 12 NPN
outputs (quasi-complementary). Extra heat sinks attached to
the top cover carry the extra devices., Power levels are
200W-8 ohms, and 325-watt, 4 ohms (same test conditions).

b. Balanced Input Circuit:

R1,Z2,3 and 4, together with the first stage of the dual
op-amp IC, accept balanced line inputs and convert them to
an amplified single-ended output which feeds the actual power
amplifier. Note that Rl and R2 form a resistive divider.

R3 and the combination of R4,R5,R6 and the Gain control

form a second, matching divider. Common-mode. (i.e.noise)
signals on the balanced line will be treated egqually by

each divider, and thus no signal output appears across the
terminals of the op-amp. Only the signal difference between
the two inputs will be picked up and amplified:




The setting of the Gain control, together with R5,6 and
7, determines the gain of this circuit. 1% resistors (blue
bodies) are used for accuracy and high common-mode rejec-
tion (50 dB minimum at full gain).

. High and Low Frequency Rolloffs:

Cl,C2 and R8 and RY form a Z2-pole (12 dB per octave) low
frequency cutoff, down 1 dB at 20 Hz. C3 forms a single
pole (6 dB per octave) high frequency rolloff, and the
power amplifier itself has a l-pole rolloff for feedback
stability. The combined response is down 1 dB at 20K Hz.

. Power Amp Input and Feedback:

The second stage of the dual op-amp forms the actual
input to the power amplifier. The signal level at this
point is about 5V rms, at rated output. RI10,R11l and
C5 form the negative audio feedback and compensation
network. Rl3 and Rl4 form the DC feedback from the
positive and negative power supplies (for centering of
the output signal). Trimmer TR-1, C4 and R12 allow any
dynamic power supply ripple residual to be nulled out
to at least 70 dB below the program level. Quiescent
ripple should be down at least 90 dB.

. Output Transistor Structure:

QL and (Z are the complementary driver transistors,
which amplify the 5-10ma output from the IC op-amp to
about 300 ma. D1 and D2, with trimmer TR-2, set the
crossover bias just into class AB operation (slight
idle current). The final output transistors add
current gain to deliver the 9-15A currents needed to
supply the respective power levels to the speaker load.

Power Supply Capacitors:

A pair of power supply capacitors is provided for
each channel. QSC uses a special arrangement of power
supply capacitors and output transistors (patent
pending) to obtain capacitative coupling of the output
without the drawbacks of a single-ended capacitor out-
put circuit.

- Cl2 and Cl3 store the DC power levels (positive and
negative) for each channel, as usual. In addition,
these parts carry the speaker output currents. The
speaker signal is taken from the midpoint of the two
capacitors, so that there is proper DC polarity across
each capacitor-for both polarities of the audio output
signal. If the amp faults (goes DC) in either direction,
one of the capacitors will be able to block the DC from
the speakers. The low frequency rolloff of these parts
is about 10 Hz, so there is no reduction of bass output.



A major advantage of this circuit is that by "floating"
the power supply we can ground the collectors of the output
transistors. This allows us to mount them directly to the
metal heat sinks, without the usual mica insulator. This
reduces thermal losses about 25%, especially during short
circuits when the thermal loading is the greatest,

The quasi-complementary circuit, used in the early A4l-
A42, does not permit all of the power transistors to be
grounded. We can still mount half of them on the main,
grounded heat sink. The other half are direct-mounted to
a pair of insulated heat sinks which are mounted to the
top cover. Do not remove cover with power on; if the top
heat sink is grounded even momentarily, the amp will be
blown. Even in the revised full-comp A41-A42 which has a
grounded upper heat sink, care should be taken not to
ground out the faceplate mounted circuits with power on.

Short Circuit Protection:

Straight current Iimiting is used, to avoid the audible
problems associated with more elaborate (V1 limiting)
schemes. The current limits are set to begin at impedances
below about three ohms, to allow adequate current margin
to drive realistic 4-ohms loads. Normally, such high
current limits would allow excessive dissipation into
short-circuit loads, and might cause the power transistors
to overheat and fail before the thermal cut-out can act.
To prevent this, a second circuit detects the presence of
shorted or very low-impedance loads, and cuts back the
long-term current limits to safe values.

The current limits (positive and negative) are deter-
mined by the voltages on the IC supply capacitors, Cl0
and Cll. ©Normally, these voltages are held by zener diodes
to +15V and -15V. A network formed by R24, D3 and D4 re-
places the currents drawn by the IC by rectifying a small
part of the output voltage. If the speaker is shorted, the
output voltages are clamped to low levels, and the IC
supply voltages are allowed to collapse to a lower level.
This is what reduces the short circuit current limits.
Trimmers TR-3 and 4 adjust the actual current limits to
compensate for production variations in the .output tran-
sistors. (see section 5).

Thermal Protection:

‘The ‘fan normally runs at: reduced speed for less noise. If
the heat sink exceeds 55C (1l35F) a thermal sensor bypasses
a 250 ohm resistor, raising the fan to full speed. 1If the
heat sink exceeds 85C (185F) another thermal sensor cuts

power to the amplifier until the. fan brings the temperature
down.




Faceplate Features:
Front panel Gain controls and distortion (TDI) indicator

are standard. The yellow pilot LED for each channel operates
from the DC power supplies. '

The "YTDI'" LED is driven by means of a bridge rectifier,
which detects positive or negative peaks from the power-amp
op-amp greater than about 2.6V. Since it only takes about
1V to fully drive Ql and Q2, the higher (2.6V) peaks only
occur if the amp clips for any reason (loss of feedback
control), Thus, triggering of the LED accurately indicates
clipping of any form, starting at about 0.1% distortion.
The clamping action of this circuit is desirable, since it
limits the IC excursion to the 2.6-3V region. This prevents
excessive reverse-drive to the driver transistors Ql and
Q2, and helps '"drain' the IC supply voltages during short-
circuit loading.

The '"'deluxe' A22, A32 and A42 have the following added
functions, located on dual PC boards mounted to the face-
plate:

First, the speaker signal is rectified by full-wave
rectifier FW-1. Cl filters this value, to produce a DC
level which tracks the speaker output level (envelope
detection). This variable voltage drives the 4-step LED
level ladder through a network of diodes and resistors
(R2, 3, 4, 9, D1, 2, 3, LD8).

The PowerLimit control senses the envelope voltage
in order to set the desired threshold for the power
limiting compressor. A tramsister, Ql, is placed in
series with the Limit LED and the LED inside the photo-
cell (light dependant resistor) package. Thus, Ql will
start to conduct whenever its base voltage exceeds 3.8V.
Whenever the voltage from the PowerLimit control exceeds
this value, the LED's begin to light, the photocell
resistance is reduced, and amplifier gain is reduced in
order to hold the peak output level to the value deter-
mined by the Powerlimit setting. R6 and C2 provide
additional filtering to smooth the action of the comp-
ressor for minimum impact on music dynamics. Once over
the compressor threshold, the compression ratio is about 6:1.

Fault Protection:

Each channel 1is separately fused. The fuse rating is
higher than the electronic current limit, and thus should
never blow unless an output transistor actually fails. If

this happens, the fuse should remove DC power from the
faulty channel.




If the fuse does not blow for any reason, the DC blocking
action of the power supply/output capacitors will still

protect the speakers from DC faults.

sign of trouble, and attempts to replace it without bench-
testing the amp only invite further damage.

Shooting procedures, below.

3. Trouble-Shooting:

a. Set-Up:
o 1dentify service problems, the amp should be bench-

tested as follows:

BENCH HOOKUP

] 1
-
-
#

VARIAC

6

. AC :rvﬂ
. POWER

‘

A blown fuse is sure

See Trouble-

2-CHANNEL SCOPE

DUMMY LOAD
Function
Generator CH 1 CH 2
@ C 0? CH 1
J Q

\"A'%

fCH 2

@

o0

® ¢ @O0

Inputs SPKrs  SpKrs  Inputs

CH 1

AMP UNDER TEST

CR 2

A 10-A Variac (variable-voltage AC transformer) should
be connected to the amplifier AC plug. )
and 0-10A AC ammeter, preferably the rms (iron-vane) type,

An AC voltmeter

in series with the output of the Variae, will allow measure-
ment of amplifier AC current draw with various loads.

switchable dummy load, capable of handling the amplifier

power, should be connected to the speaker outputs.
schematic is shown below, using a set of four 8-ohms

resistors which can be switched to either channel at will.
This permits the testing of both channels at 4 and 8 ohms,

and a single channel at 2.66 and 2 ohms. A shorting
switch is provided for each channel. 1If distortion

A

A



measurements are going to be made, non-inductive resistors
should be used for accurate high-frequency results. A two-
channel scope is very useful for monitoring both channels
simultaneously. A distortion analyzer is not absolutely
necessary, but is highly valuable for confirming precision

repairs, and especially for setting crossover bias and
dynamic hum null,

DUMMY LOAD SCHEMATIC

]'r ] 4
] X ] CH.2
CH.1 mﬁi--vn vy Lo
Dummy Load Jacks
Jacks e

3 3 4 CH.2
CH.1 __...-p\ /“ Shorting
Shorting P Switech
Switch
e an. s 8L 8

2500 250w 250w 250W

LFour load assIgnment switches

(center-off). You can assign

4 or 8 ohms to both channelss
or 2.66 or 2 ochms to one

channel. Use Fan Cooling on
Power Resistors.

When first testing an amp, start with no lead on both
channels, normal signal inputs and Gain settings, and with
Variac on zero. Slowly raise the AC power, while watching
the AC ammeter for abnormal current draws. No-load amp-
lifier current should not exceed 1A for AC voltages up to
120V. The amplifier should develop a normal output signal
by the time AC power reaches 40V-60V. If normal output
appears, raise AC voltage to 120V and try the loads on
each channel down to 2 ohms, while observing output power,
clipping characteristics, ete. If unexplained current
draws occur intc no-load as you raise the AC voltage,
reduce power to prevent further damage.

Symptoms may now be observed from the following list:
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b. No Output Power (Both Channels):
Bad circult breaker?
Bad AC cord?
Bad AC switch?

If fan runs, but amp has no DC power (no yellow LED's),
check power transformer connections, thermal cut-out (in
series with power transformer primary) or both fault fuses
may be blown. (Both channels bad).

c. No Output Power (Single Channel):

1f pilot LED for one channel is out, that channel is not
getting DC power. Check connections to rectifier/fuse
assembly, or blown fault fuse. If fault fuse is blown,
that channel has shorted transistors. Verify by replacing
fuse, and carefully testing for AC current draw, using
Variac as described above. See 4-b to replace power tran-
sistors. If channel comes back on, try to find out why
the fuse blew. Wrong value installed? Intermittent connec-
tion at crossover diodes D1, D2? Transistors blew but then
opened up (rare)?

Fuse Values: A21-22: GLH-7 (125V, 7A)
A31-32: GLH-10 (125V, 104A)
A41-42: ABC-12 (125-250V, 12A)

If bad channel shows yellow LED, there is DC power.
Check positive and negative power supplies. If equal, power
stages are OK, and you should look for signal interruption.
Look for bad solder connection, especially at jacks and
other large parts. Check for bad or missing IC (socket
mounted). If power supplies are severly mismatched amp
has developed internal DC fault, due to bad IC, driver
transistors (Ql,2). Usually faulty output transistors
draw current and cause the fuse to blow.

d. Very Low Qutput:

IT output is faint or highly distorted, first be sure
bridging switch (Ch.2) is set in "Normal” position. If
so, .suspect defective IC or driver transistors; and look
for bad soclder joints in the signal path. Check for
proper + and -15V levels on IC supply (see 4-d).

In A41-A42, if the wiring to the upper heat sink fails,
you will get normal no-load output, but power will collapse
into normal loads.

e. Hums:
Eliminate external sources by removing input connections.
Hum consisting of small 120-Hz peaks riding on flat base~
line indicates excessive series resistance (ESR) in one
of the filter capacitors. Verify which one by adding ext-
ernal capacitance (not while power is on!). Contact QSC
for replacement capacitors.



Hum consisting of 60Hz with odd-order (180Hz, etc.) har-
monics usually indicates magnetic induction from the power
transformer. Check wiring, especially next to channel 1,
for mis-routed wires too close to the IC and other sensitive
circuits. These wires are supposed to be tied to the har-
ness near the top of the chassis.

Loud Mechanical Hum, From Chassis: Indicates open-cir-
cuit in one of the parallel transformer primary wires.
This can be verified if you note that one of the channels
has lost about half its power under load, and causes the
loud hum when loaded. If all external connections are
good, the fault may be in the transformer (rare).

£. Blows Circuit Breaker, or draws excess current into no-
load.

Isolate possible defective channel by removing fault
fuses. Continued AC draw indicates bad power transformer
or AC wiring short.

Otherwise, trace to defective channel.

If amp has been repaired, and still draws current,
you may have to continue looking for shorted parts.
Check driver transistors Ql, Q2, and clamping diodes
D5, and D6. In the first generation A4l and A42, be
sure top mounted heat sinks are properly lnsulated
especially if current draw appears after replacing
cover. The revised full-comp version uses a single,
metal-mounted upper heat sink.

A "soft" or mild current draw may indicate that wrong
polarity transistors were used for replacements, or
that one of the drivers or outputs has only partly
broken down, to perhaps 20% of normal voltage ability.
In A41-A42, may indicate reverse wire polarity to upper
heat sink. See 4-b for wire diagram. (original series).

If amp runs normally, measure current draws into load,
to see if the circuit breaker simply fails to carry its
rated current. If so, replace.

Circuit Breaker Ratings: Hold Current: Break Current:
A21-22 3A (5A early) 4.5A (6.5A early)
A31-32 - 8A 11-12A
ALY1-42 154 20-22A

g. Premature Clipping:
Normally, positive and negative peaks should clip at
the same levels, for 4 and 8-ohms loads. 1If one polarity
clips sooner, check the following list:
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Into no-load: Indicates internal DC imbalance. Check
for balanced positive and negative power supply voltages.
If imbalanced, check: R13, R14 (DC centering); or defective
IC. Brief loading may be necessary for initial centering.

Only into 4-ohm load: Indicates low current limit, on
the side which clips sooner. See section 5 for bench
adjustment of trimmers.

. Thermal Protection and Fan Speed:

If amp cycles off after a few minutes under load, check
to see if fan is jammed. It may have slipped down in its
mounting enough to drag on the PC board.

Normally, the fan should start on the slow speed, and
as temperature rises, kick into high. If the heat sink
exceeds 85C (185F) the amplifier power should cut off,
but the fan should continue on high speed. With normal
ventilation, amp should reset in 30 seconds. See section
4-¢ for fan mounting clearances.

. Faceplate Features:

Dead LED segments: Check for cold solder joints or bad
LED. Normal LED "on" voltage should be 1.6-1.8V.

Complete failure of faceplate circuit, especially if
amp stays at mid~gain for all Gain settings: Check for
disconnected comnnector to main PC board.

1f PowerLimit LED won't turn off, check the transistor
Ql for short. Check PowerLimit pot for bad solder, etc.

If PowerLimit LED won't come on, check for open solder
joint or open~circuit part: Ql, PowerlLimit pot, Limit LED,
photocell LED, resistor R6é or D4,

If Limit LED lights brightly, but does not limit output:
Check for shorted LED in photocell, or no change in resis-
tance across photocell terminals (opposite end of package
from LED terminals) when Limit LED lights up.

The TDI"Shéuid'Stértmﬁd'light when the amp just begins
to clip (about .1%). If dead, check LED, FW-2 rectifier,

-or red connector wire. Also, see section 5-c. See section

4-f for Faceplate removal.

4. Disassembly-Service Access.:

a

. Top and Bottom Covers:

These covers must be removed for service access. When
replacing, please be sure that the sheet metal screws re-
engage their original thread pattern. Unlike machine-
threaded receptacles, sheet metal screws can still be



installed even if hole alignment is upset due to chassis
damage. However, failure to re-engage the original threads
will result in stripping after a few removals. CAUTION , .

do not remove A4l1-A42 cover with power on. (Heat sink may
short out).

Power Transistor Replacement: -

Cover removal permits output transistor replacement
on all models. Use only QSC-tested factory replace-
ments for full-performance replacements at minimum cost.
QSC will not warranty or reimburse for the use of other
devices.

Note that no mica insulators are used under any power
transistors. All devices are direct-mounted to metal for
best heat transfer. Use a small amount of thermal grease

under each replacement, and carefully tighten all mounting
screws.

Before replacing bad devices, check the emitter resis-
tors (.47 ohm) while devices are out~of-circuit. Replace
cracked, burned, or open-circuit parts. Use only special
2-watt parts (QSC replacements) on original series; use
3-watt ceramic resistors on revised series.

To replace the top-mounted transistors in the A41l-A42,
the top heat sink assembly must be dismounted. If you
need to disconnect the wires to the main board, be care-
ful not to break the terminals. Carefully inspect the
insulation (either nylon shoulder washers. or nylon stand-
offs) before replacing assembly. Insulation failure at
normal AC power will blow the entire channel. See
following drawing for wire replacement code. (old series)

The new series uses a single, metal-mounted (grounded)
heat sink for the PNP transistors. The 3-pin plug should
be connected with the wires pointing up (towards cover).

 A41-A42 TOP HEAT SINK WIRING: (ORIGINAL SERIES)

13

HEAT STHNK
Qs8¢ 32 \
PC BOARD A1l
‘ 2 Watrt
Puzgle H When removing/replacing
Red Orange Blue wires, be careful not to
& break off Terminals.
To To To
“Coll "Base "Em

Red" org" Blu"
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After replacing the faulty transistors, the (blowm)
fault fuse should be replaced, and the amp carefully
tested as described in section 3. Especially in the
A41-A42, the driver transistors may also need replace-
ment.

. Driver Transistor or Fan Replacement:

If bad driver transistors (Ql, Q2Z) are suspected, the
fan assembly should be removed for access (not necessary
on newer series)., Cut the nylon ties holding the wires
to the top of the heat sink, and remove the six screws
holding the assembly to the back of the chassis.  You
should be able to swing the assembly up for access to the
driver transistors mounted beneath.

When replacing the driver transistors, be sure not to
over-tighten, or to damage the plastic housing (in models
using this type). Be sure that the small heat sinks do
not touch each other. Be sure to retain the rectangular
washer and split-ring lock washer to absorb thermal
expansion.

When replacing the fan, especially on early models,
observe the following precautions. Mount the fan bracket
as high as possible in its mounting holes. This is to
provide maximum clearance over the PC board. There should
be about 1/8" clearance under the fan blades, Be especi-
ally careful that the mounting screws are tight without
being stripped. 1If a screw strips, drill out the hole if
necessary and replace with a screw and nut. Note that
the center screws go through to the capacitor mounting
clamps (machine-threaded type).

IC Replacement:

The only other active device in the power amp circuit
is the dual IC op-amp, for each channel. The IC is
socket-mounted for easy replacement if needed. Note
orientation dot for correct polarity. If IC is installed
backwards, IC voltages will be held to 1/2 V each. 1IC
can usually be reversed without damage as long as the
usual precaution of power-off insertion is observed.

CTE Amp Still Won'to Run

amp should at least run. If not, check the followlng
areas for possible damage:
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IC PIN DIAGRAM

415V IC Supply
tnbal signal to Amp

Bal Line Inputs l
v +15V
_ M
o ————
87 6 5 prom FROM | |
PARTS FOIL | |
2 3 4| SIDE s ___©
iT '

I— 15V IC Supply
Awnp Feedback

nbal Amp Input
To Driver Transistors

| |
- a8

* TOWARDS FRONT OF AMP.

Remove the IC and measure the IC supply voltages (on
Cl0 and Cll). Voltages should be +15V and -15V, within 5%.
If not, check zener diodes Z1, 22 or check R15, 16, 22, 23.
The main power supply voltages +Vcc and -Vee should also
be within 5% of each other, even with the IC removed.
Either set of voltages can affect the other, but assuming
good power transistors, the main power supply voltage
balance should depend on proper 1IC supply voltages.

After these checks, replace the IC. All power supply
voltages should remain essentially the same (with no
signal) . If there are large changes, suspect defective
DC feedback resistors R13, 14 and check the current limit
trimmers in case of extreme misadjustment (all the way
off). See 5-a and 5-b.

f. Faceplate Removal:

The faceplate will need removal in order to service
the front-mounted circuits. Remove the four screws which
hold the main PCB brackets to the lower flange of the
faceplate sub-panel. Then remove the four handle screws
(1/8" Allen driver). The faceplate/sub-panel assembly
should now remove for access. If necessary, carefully
remove the connections to the AC switch and PCB con-
nectors. When replacing the assembly, be sure the
main PCB brackets go inside the sub-panel flange.
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g. Mounting Clearances:

When replacing the faceplate and cover panels, be sure
to check for proper clearances, especially on the original
A41/A42, In this model, the clearances between the '"'live"”
upper heat sink and the faceplate assembly is only about
1/8". The proper replacement sequence is as follows:

First, check for proper fan clearance (see 4-c). Then,
replace the top cover, with insulated heat sinks attached
(see 4-b). Then, observe from beneath that there is 1/8"
clearance between the top-mounted heat sinks and the face-
plate PC boards, main heat sink, etc. The heat sink
fingers may be bent slightly to improve clearances, but
maintain adequate separation between fingers for air flow.

When testing the original A41/A42 after repairs, be
alert to the possibility of defective heat sink insulation.
If the insulation shorts out, there will be a large current
draw and the power transistors and especially the drivers
will be blown. However, if you catch the problem below

about 70-80V AC (on the Variac) the transistors will
usually survive.

Early production units (A41/A42) used 4 metal standoffs
per upper heat sink, with nylon shoulder washers insul-
ating these parts from the heat sink. We had some problems
with the nylon either cutting through or being too loose.
We have substituted a nylon standoff instead which we will
send upon request to replace the earlier system. Use one
of the shoulder washers to center the nylon standoff in
each oversize mounting hole. Use the shorter, 1/4" screws
through the cover panel to avoid the problem of the screws
touching in the middle of the standoff. The newer full-
comp version mounts directly with metal standoffs and
eliminates the insulation problems.

There is a U-shaped plastic air shroud in the A20-A30
series, mounted where the A41/A42 heat sinks would be.
This part ensures that the cooling air goes through the
heat sink instead of around it. It should rest right
on top of the heat sink when replacing the cover.

h. Wiring Harness and Lavouts: ' '

Safe engineering practice requires that all AC wiring
be "double~insulated"; in addition to the normal insul-
ation of the wires, there must be additional separation
from all metal chassis parts. This is done by tying the
wires or by using extra sleeves. To maintain product
safety, replace any ties which were removed for service,
and restore wiring to its intended position.




NEVER tie unprotected wires to metal surfaces, espec-

ially heat sinks. Additional sleeving is supposed to
protect such wiring.

Do not let the transformer or AC wires press against
the circuitry (channel 1). Thie can cause unwanted hum
pickup, as well as a potential safety hazard.

The position of the connector wires leading to the
faceplate can cause a slight (0.05%) amount of added
high frequency distortion. (A22+¢ A32, A42 only). The
wires should be positioned over the wide, grounded foil
traces on the front of the PC board. (see next page).

Watch for adequate clearance around the 250-ohm, 15W
power resistor for the fan speed contrcl. This part
gets hot enough to melt insulation, and carries AC
current. Keep all wires clear, especizally on the foil
side. Also, be sure part is adequately mounted, so that
it can't come locse and cause a shock hazard.

RIBBON CABLE ROUTIRG

Fan
Ties Speed

. Resistor
=-Keep

Clear-
(AC)

PCB Brackets _
O Of=— fereo " o 0

. Bench Testing with Covers 0Off:

All models can be tested briefly with covers off
(to verify repairs), but fan cooling will not be
effective. Be sure to prop up the A41/A42 cover so
the heat sinks can't short out. It can be wedged
vertically along the back of the chassis, resting
on the input/ocutput jacks, with heat sink wires still
connected. The trimmer adjustments, which may re-
quire 5-10 minutes of high power operation, should
be done with the top cover in place. Once you have
verified that the amp is basically running, and is
ready for final adjustments, mount the top cover and
proceed to the next section,

17
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5. Bench Adjustments:

Consult the drawing below for the location of the trimmers
which adjust the positive and negative current limits, and
the crossover bias, for each channel.

ORIGINAL MODEL .

Crossover Neg. Crossover Pos.

Negative Limit @ Pos. Lim}t )Limit. mit
2/ (© S

Ch. 2 Ch. 1 ,
View from Foil Side P Front of Amp
REVISED MODEL

@) pos. Limit Pos. Limit

Neg. Limit Crossover Crosggver Neg. Limit

Dynamic Null Ch. 2 Ch. 1 Dynamic Null

Trimmer adjustment may be made through the bottom of the
main PC board, using a 1/16" flat-blade screwdriver.

a. Current Limits, A21, A22, A31l, A32:

The amps are not supposed to show current limits at
impedances of 4-ohms and up. Current limiting should
begin at about 3-ohms. Adjustment should be made so that
2-ohm power is the same as 4-ohm power.

The expected circuit response can be observed by
gradually raising the ocutput power into a 2-ochm load.
Just after reaching the desired power level, the output
should start to clip. Pushing the output any higher should
result in a perceptable "collapse" of the clipping level to
a lower value. This shows the action of the time-delay
current cutback (short circuit protection). This collapse

is not supposed to occur at 4-ohms, no matter how hard
the amp is driven.

The usual quick test is shown in the drawing on the next
page. First, set the output level, into no-locad, for a
slight amount of clipping (1KHz typ.). Then, apply an
8-ohm load. You should see an evenly clipped output, with
somewhat reduced peak levels (due to power supply loading).
. Also, note the "jitter' on the peaks, which shows normal
- power supply ripple. Presence of this ripple tells you

that the amp is reaching full saturation (full voltage
output).



Now switch to the 4-ohm load. You should see another
slight drop in clipping level, and more ripple, as the
amp delivers the higher 4-ohm power rating. If either
peak is lower or seems to lack the normal ripple, that
side may have inadequate current limit adjustment.

Finally, switch to the 2-ohm load. Normally, the
output peak (clipping) level should collapse to a much
lower level. Reduce amplifier Gain until the output
recovers, and then see how high you can raise the gain
before current cut-back occurs. Measure the output
power at the highest point before cut-back. Note that
when the current limiting works, the output voltage never
comes close to the power supply voltages, and you won't
see ripple on the peaks.

8,4,2 -~ OHM CLIPPING (FOR CURRENT LIMITS)

Minimal 2-ohm ripple at clipping
showing current limiting.

Twice as
R?ucze L““’ OQutput should
PP S decay if
clipped
l —_— harder.
Two-ohm power
measured at
maximum level
before output decay.
A. 8~ohm Clipping B. 4~chm Clipping C. 2-ohm Clipping

To adjust the current limits, raise the signal level
into 2-ohms until clipping just barely occurs. Increase
the positive and negative current limit trimmers as nec~
essary to obtain the desired ocutput voltage (shown in
table next page). Maintain the same amount of positive
and negative clipping.

You should now obtain full-voltage output into 4-ohms,
as shown by the presence of full ripple and even clipping.

Next, short-circuit the output of that channel, and
measure the AC current draw, which should lie within the
range shown in the table. As you can see by measuring
the AC input power, and dividing by the number of output
transistors, the short-circuit dissipation is less than
half of the transistor thermal and safe-operating-area
capacity. 1If the transistors are well-mounted, the amp
can breeze through repeated short circuits. 1If desired,
the short can be maintained until the thermal cut-out

removes amp power, thus verifying full thermal performance
and cut-out response. '

19
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The final test for proper current limits is to load both
channels at 4-ohms, and reduce the Variac gradually until
one or both channels goes into current limiting. ("Drops

out'"). This should not occur until the Variac has been
reduced to the 40-60 VAC range.

If you reach the end of the trimmer range without
adequate output, first check that all of the power tran-
sistors and emitter resistors are in the right places and
soldered. (Varies with the different power ranges). If
so, the trimmer range can be extended as follows:

To increase maximum current output: reduce R15 (positive)
or R16 (negative limit) from 2.2K to 1.8K. If this fails,
the driver transistor for that polarity may have to be
exchanged for a higher-gain device. (mainly in older series)

A21-A22 A31-A32 A4l-A42
Volts RMS, 2-ohms
(Just Before Clip) 15.5V 20V 24V
AC Current, Single
Channel Shorted 2.5-3A 3.5-4,5A 5-6A
AC Current, Both
Channels Shorted 4-5A 6.5-8A 8.5-10A

b. Current Limits, Early A41-A42:
The newer full-comp A41/A4Z may be adjusted as above.
The adjustment procedure for the old models is basically
the same, but the negative trimmer may seem less respon-
sive due to the quasi-complementary circuit. Follow the
procedure above, with the following exceptions.

Use the A41-A42 values shown in table above.

You will not necessarily get even clipping into Z2-ohms;
the positive peak may well clip a little sooner.

‘Full-voltage, even clipping must be obtained into 4-ohm
load, with similar ripple showing on both peaks.

After obtaining reasonably close performance into 2-ohms,
switch to a shorted output. Observe the AC current draw,
to make sure it is reasonably close to the desired walue.
Now, measure the positive and negative (+Vee and -Vec) supply
voltages of the shorted channel. Ideally, they should be
of equal and opposite values. If mismatch is greater than
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about 5V, adjust only the negative tiimmer for better
balance. If the final AC current is cut of range, then
adjust the positive trimmer to correct the AC current,
and re-adjust the negative trimmer for correct power
supply balance. This assures that the positive and
negative banks of output transistors share the stress
equally. After this adjustment, recheck into 2 and 4
ohms. Do not be overly concermed about exact 2-ohm

performance, but be sure the 4-ohm power levels are
full.

If the negative trimmer reaches its maximum limict,
and you need more range, decrease R16 from 2.2K to
1.8K,

If the negative trimmer will not go low enough,
decrease the resistor marked J4 (located under fan)
about 257%, by paralleling additional resistance on
the foil side. -

. Crossover Bias (All Models):

The crossover should be set after correct current
limits are obtained. The best way is toc use a dis-
tortion analyzer, and reduce the crossover notch (by
turning the trimmer clockwise) until the notch is
barely visible. Adjustment should be made for .1%, 20KHz
distortion at about 10% power. If you notice a rise
in idle current to more than about 1A (as measured on
the AC Variac ammeter) after shorting the outputs
long enough to kick the fan on high speed, you may
have the crossover set too high. When operating for
a long time, into rated loads, the crossover notch
should stay fairly stable, because the crossover diodes
are located where the heat sink temperature will affect
them. However, during sudden overloads (like shorts)
the heat sink temperature may temporarily out-race the
diode response. '

If you don't have a distortion analyzer, operate
the amp inte a non-inductive 4-ohm load (only a few
watts needed for this test). Set the output voltage
at about 2 volts, and use a 20KHz frequency. Care-
fully observe for crossover notch (turn the trimmer
all the way down if necessary) and increase the trimmer
until the notch just goes away.

If the notch remains large at all settings, and
especially if the TDI LED won't light when clipped,
the crossover diodes D1, D2 and "R21" (on A41/A&L2) .
are probably shorted, and will need replacing with
the same type (1N4934). This sometimes happens when
the driver tramnsistors fail.
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d. Dynamic Hum Null:
There 1s a fourth trimmer for each channel, which on
the old model is accessible only from the parts side. This
nulls out a small amount of hum caused when the power supply
is loaded at high output powers. This setting should not
need adjustment unless a filter capacitor is changed.

A distortion analyzer is required, since the hum level
never exceeds 0.05%, even if mis-adjusted. Presence of
hum will be observed as a vertical widening of the dis-
tortion products trace, when testing at a mid-to-high
frequency. Adjust trimmer to minimize this effect. If
your analyzer has a hum filter, do not use it, as it would
conceal the effect.

This trimmer has nothing to do with quiescent hum.
Refer to section 3-e for this symptom.

Schematics:
Schematics, and PCB parts diagrams (slightly reduced)

are included for all three power ranges: A21-A22, A31-A32,
and A41-A42. (old and new).

Notes ~ Various value changes were made in the balancéd line
input and bridging circuit of all three new models. See the
“old" A41-A42 schematic to check these values on old style
A20-A30 and A40 series units.

The power output stages for the A20 and A30 series have
remained the same, so the new schematic can be used for old
and new models, except for driver transistor type.

The '"new'" A40 series uses a full-complementary output
section, sc both old and new schematics are shown for clarity.

The PowerLimit and Gain circuiﬁ has also been revised
slightly on new models. The original version is shown on the
"01d" A40 schematic. Note that R9 varies for each power range.

01ld (QSC 33A) and new (QSC 33B) PC legends are also included.
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Legend (Faceplate Features)

This circuit board is mounted on the faceplate (one per

channel) on the "deluxe'" A22, A32, A42.
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AC Wiring Diagram. (USA Version)

Export version uses 220/240V power transformer with 120V tap

for the fan.
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NESS30 OPAMP SUBSTITUTION

The Signetics NE5530 dual operational amplifier used in the
"A" Series products has been discontinued (1982).
Substituting this component with an available part may
require additional modifications; depending on the product
the substitution is made in. The recommended substitute is
the Texas Instrument TLO072 FET dual operational amplifier.
The following modifications must be made to use this
substitute:

1. Power Amplifiers A21-A22, A31-A32, A41-A42 (Revised June
1980, complementary output).

Resistors R19 & R20 must be 22 ohm, 1 watt, metal oxide
resistors. Resistors R17 & R18 must be 6.8 ohm, 1 watt,
metal oxide resistors.

The values of capacitors C7 & C8 may need to be altered
to prevent output instability. Check the distortion
waveform with no output lcocad, an 8 ohm output load, and a
4 ohm output lcad with a 20kHz input signal. Look for
instability at the peaks of the waveform and at zero-
crossing.

2. Power Amplifiers A41 & A42 (Original Version, quasi-
complementary output).

Resistors R18 and R19 must be 22 ohm, 1 watt, metal
oxide. Resistor R17 must be 6.8 ohm, 1 watt, metal
oxide.

A small value capacitor (100pF-.001uF, 50VDC) paralleling
resistor R17 may be needed to prevent instability. Check
the distortion waveform with no output load, an 8 ohm
output load, and a 4 ohm output load with a 20kHz input
signal. Look for instability at the peaks of the
waveform and at zero-crossing.

3. Power Amplifiers A3.7, A4.2, and A5.1.

Resistors R14 and R15 must be 6.8 ohm, 1 watt, metal
oxide resistors.

The value of capacitor Cl1 may need to be altered to
prevent output instability. Check the distortion
waveform with no output lcad, an 8 ohm output load, and a
4 ohm output load with a 20kHz input signal. Look for
instability at the peaks of the waveform and at zero-
crossing.

Page 29A



All
Elim

Early

TO:
REF:

suffer from electrical noises at tum-off,.
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QSC Service Centers.
inating turn-off transients in QSC amplifiers.

models of the A3.7-A5.1, and the A20-30-40 series power amps may’
If these prove objectionable, the

2%

orrective actions may be taken:

[ (=vi

edbac
811 10K-bu

Decrease RI5 & 16
by 12% to maintain current limit:

1. Pop immediately upon turning off:

a. Cause: inductive arc across the AC switeh is coupled into associated
electronic equipment.

b. Cure: Noise may be suppressed by turning Gain controls down before
turn-off. HMNoise may be eliminated by wiring a 600V (minimum),
.047uf capacitor aeross the switch terminals. This will absorb
the turn-off arc.

2. "Ping-Pong" or motorboating sound a few seconds after turm-off:

a. Cause: The internal IC op-amps become unstable when the IC power
supply voltage decays to about 2¥V. The resultant series of clicks
as the main power supply finishes its discharge has never been
measured at over a few watts, but may sound amnoying through high
efficiency speakers.

b. Cure: To eliminate the cause, it is necessary to ensure that bias
is removed from the driver transistors before the IC supply drops
to 2V, The normal action of rhe current-limit resistors R15 and
Rl6 will cause total shut-off of the driver transistors at a low
enough voltage, but is some cases, depending on the required setting
of the current limit trimmers in production, the cut-off may not
occur until too late. Since ordinary LED's have a stable forward
voltage of about 1.6V, adding an LED in series with both R15 and
R16 will create the extra margin required to ensure full cut-off
before the IC woltage decay to 2V. ¥hen this is done, R15 and
R16 should be decreased by 127 to maintain original &4-ohm current
limits.
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Bridged-Mono Operation of QSC A5.1 Power Amplifier

It is sometimes desired to apply the power of both channels
of a stereo amplifier to a single load. This is commonly done with
the '"bridged-mono' hookup. This hookup effectively places both
channels of the amp in series, thus delivering the combined
8-ohm per channel rating (80 + 80W) into a single 1l6-ochm load,
or the combined 4-ohm per channel (120 + 120W) into a single 8-
ohm load. As you can see, this only works where the load
impedance is rather high; the single 8-ohm load draws the
maximum rated power of the amplifier. 4-ohm loads must be
avoided; even the 8-ohm load will stress the amp to its limit.

Since the amplifier has balanced line inputs, it is easy to
make a special patch cord for bridged operation. What is required
is a short, balanced cable, using stereo 1/4" plugs and two-
conductor shielded cable, with the phase reversed at one end.

The signal, balanced or unbalanced, should be connected to Ch. 1
as usual. The special patch cable should run from the other input
of Ch. 1 to the input of Ch. 2. The Gain controls for each channel
should be set to the same value; full-up is the easiest to obtain.
When this is done, the same signal will appear in both channels,
but out of phase (reverse polarity), so that when Ch. 1 happens

to have, say +20V output, Ch. 2 will have -20V output. If the
speaker is 'bridged" across the outputs, it will therefore see 40V
total; current flow will also double, for a power increase of

four times. As mentioned above, this puts a high loading on the
amplifier, so you are not getting something for nothing. The speaker
must also be connected to a special cable, which consists of

two 1/4" plugs, with the speaker wired to each tip only. Please
note that both sides of the speaker line are now "hot", so

no grounding or shared circuits may be connected to either side.

HOOKUP DIAGRAM:
(8-16 ohm)

Rear of‘
Amplifier

-
- <>

Speaker Jacks Input Jacks




Service Introduction for QSC Power Amplifiers A3.7, A4.2, A5.1

1. Scope. These three amps replace the three smallest units in our
ine, the old A3.6, A4.1, and A5.0. We have completely redesigned

the circuit to bring it up to full professional standards. We have

incorporated many improvements within a basically simple circuit,

but you should refer to these notes, and the accompanying schematics,
to effectively service this novel design.

2. General. Please note that the same PC card is used for all three
models. The A3.7 (150W mono) uses the A" channel only. The A4.2

(60 + 60W stereo) uses both channels, with a smaller power supply

and half of the output transistors. The A5.1 (120 + 120W stereo) uses
the full set of output transistors and the larger power transformer.
We will refer to the A5.1 when discussing the circuit, with the
understanding the the same part numbers have the same function in

all three models.

3. Testing. The basic test set-up for servicing power amps should

consist of:

Oscilloscope, for monitoring input/output waveforms;

Function generator, for input signals;

. Multimeter, for measuring voltages and resistance values;

AC Variac, to inch up power while testing for operation;

. AC ammeter, 0-3A, between amp and Variac, to determine presence
of abnormal current draws due to shorts, and to measure normal
current draws into test loads;

f. Test load, with 8,4,2 ohm settings, preferably two-channels.
Hook up the amp with signal input. Monitor speaker outputs with scope.
Switch speaker load "out' and start with Variac on zero. Inch up
Variac while looking for abnormal current draws (due to shorted
transistors, etc.). A good amp should stabilize by the time the AC
voltage reaches 40V. If so, increase AC voltage to normal, and switch
in speaker loads to test output power. Full clipping should be seen
into 8 and 4 ohms. Into 2 ohms, you should see a definite drop in
the clipping level, showing operation of current limiting. This can
also be recognized by a small peak in the leading edge, as compared
to the normal, flat-topped clipping into 4 and 8-ohm loads.

A distortion analyzer, though expensive, is very useful for
ensuring full performance, free of minor discrepancies. Distortion,
just below clipping, should be less than .1%, 20-20KHz, although a
practical limit of .15% may be necessary at 20KHz to account for
semiconductor variations, particularly in the IC.

©C oo op

4. Basic Troubleshooting. The most common problem is shorted output
transistors, indicated by a blown fault fuse in the affected channel.
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Servicing A3.7, A4.2, A5.1 (cont)

Replace all four devices (two for the A4.2) in that channel, using
only QSC supplied replacements to ensure full performance and reli-
ability. Please note that the devices for each channel are "inter-
leaved" for better heat sink sharing; trace carefully. Tnere are
equal numbers of NPN and PNP parts in each channel. No mica insul-
ators should be used; the circuit is designed to operate with metal-
to-metal contact for better cooling. The simplified mounting require-
ments should greatly facilitate replacements.

New output transistors should correct 90% of the problems. Further
damage "'upstream' is rare unless it was the cause of the problem in
the first place. After replacing transistors, test the amp as
described above, and refer to the following circuit description for
other problems.

5. Circuit Operation. Starting at the input stage:

a. Rl, R4, and RZ,R3,R19, along with the first section of the IC,
form the balanced-line input. This stage ignores common-mode (equal-
phase) inputs, while responding to differential (push-pull) signals.
If one input is grounded, the circuit will still respond to signals
at the other input, so it works just as well for unbalanced inputs.
R18,R21, and the Gain control are inserted in the IC feedback to
adjust Gain. C5 sets the 20Hz (-1dB) low frequency rolloff, and Cé6
sets the 20KHz (-1dB) high frequency cutoff. At full output, there
should be a 4.5V Pk (3.2Vrms) signal at the input to the second IC
stage, which is the actual input to the power amp.

b. R7 and R8 provide balanced DC feedback from the power supply rails,
to keep the output voltage centered. Some output loading must be
present for this to work, so ignore minor imbalances in clipping un-
less present into 4-8 ohm loads. R5,R6 form the feedback from the
speaker output, with Cl0 for high frequency -stability.

¢. The novel method of coupling the 5-10 ma output from the IC to
the final power transistors is..one of the major accomplishments of
this circuit. The IC drives Ql and Q2, the T0-220 driver transistors,
in push-pull. R22 and R20 form a voltage divider which sets up a 1V Pk
drive level to the bases of Ql, Q2. R15 and Rl4, the emitter resistors
for Q1,Q2, provide current feedback to establish a current limit of
about 300 ma coming out of Q1,Q2. This current is amplified by the
complementary output transistors Q3-Q6 to drive the speakers. The best
way to visualize this is to consider what happens when, say, Ql is
driven by a positive signal from the IC. Ql is increasingly turmed on,
causing its collector “to pull down on the positive supply rail. This
300 ma current is amplified by Q3, Q& acting as emitter followers.
The resultant high cutput current is coupled through Cl, and drives
the speaker output negative, as the positive supply rall is pulled
down to ground. While this is happening, Q2,Q5,Q36 are cut off, and
C2 carries the negative rail to its maximum excursion of twice the
normal value. When the signal waveform reverses, Ql,A3,and Q4 are
cut off, and Q2,Q5,and Q6 are driven by negative current from the IC.
This pulls up on the negative rail, and is coupled through C2 to drive
L the speaker positive. Note that, although Cl and C2 are the bipolar
£ power supply filter capacitors, they are connected to a completely
e separate winding from the power transformer. Thus they are free to
"float'" and can carry the speaker output signal. The advantages include:
onily two transistor stages between the IC and speaker; fully comple-
mentary, push-pull circuit; non-insulated (no mica) power transistor
mounting, and inherent DC protection for the speaker loads due to
the bipolar capacitative coupling through Cl and C2.
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Servicing A3.7, A4.2, A5.1 (cont)

Remember that problems in the positive side of the circuit will
show up on negative peaks of the output waveform, and vice-versa.

d. The other major development consists of the improved short-cir-
cuit protection. The output current is inherently limited due to

the 300 ma current limit in the driver transistors; moreover, the
output currents into shorted loads will be less than the currents
permitted into normal loads. This is accomplished by the IC power
supply c¢ircuit R11,R10,C3,C4,D3,D4,and R9. During no-signal conditions,
the IC voltage stabilizes at about +/- 14V DC. As the signal increases,
the IC power supply voltage would normally fall, due to the loading

of the increased current demands. However, D3 and D4 rectify part

of the speaker output voltage, which keeps the IC voltages charged

up to normal levels. However, if the amp is operated into shorted

or nearly-shorted loads, there will be little or no output voltage to
be rectified. Consequently, the IC power supply voltages fall to

. about +/- 7V, which cuts the available drive current in half, compared
to what it would be into valid loads. C3 and C4 cause about a 1/4 sec
time delay, so there can be no effect even on low frequency peaks,

when using valid loads. In effect, this circuit senses the impedance

of the load, without the reactive effects which can 'false-trigger"
some of the more conventional protection schemes.

e. Crossover bias is set by D1 and D2, which are carefully selected

for forward voltage, and located next to the heat sink for thermal
feedback. The bias is set just at class-B, with a very slight crossover
notch, for reliable operation under heavy service and unpredictable
cooling.

£f. High frequency stability is established by an output circuit, R27,
Cl2, and the small coil. C7 sets the primary high frequency pole,

and sets the slew rate, which is held to a value sufficient to pass
a clean 25KHz sine wave without excessively high slew rates which
might permit ultrasonic oscillations with consequent speaker damage.

g. Each channel is individually powered by its own set of filter/
output capacitors (Cl,C2); bridge rectifier, fault fuse, and trans-
former winding. The fuse is large enough to carry the full current
limit of the channel, and should only blow in case of faulty output
transistors or other shorts.

h. There is a thermal cutout (85C or 185F) in the AC power circuit,
as well as an AC circuit breaker. .

i. The amplifier is supposed to be capable of safe operation into

a dead short until the thermal cutout actuates. If performing this
test, do not use very low frequencies below 20Hz, as the circuit

is wvulnerable to damage by subsonic frequencies while shorted. This
restriction does not apply into normal loads, where operation is safe
at all frequencies.
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QSC I =2r Amplifier 4.2 _ _ o 2-9-81
—t

Revisions 11-79 (+36V) . _ , to + Rect.
IC changed to $ig NES530 : i 000/75
C7(a,b) .0022uf RZ8 32.7K RL7 A B /
. p5 | in it
LED |Pilot 4003
| R11 Q3 | MI2955A
= 3 2.7K =
Bal Line (+15V) D3, ¢ L4003 i
+ Input-PCl R13 wﬁ-ﬁ. 317B
(Ring)  R1-24K-R4 { c7 laki___ (¥ .y
A —AM—— R7$ 47K .0022 = {
IC-5530 = 1 0022 u*z%ﬁ 22/25v {01 Spkrs
R21-2.7K R15¢ C11].015 PC4
= ~ R22-1.2K R20 Coil
~Inputy-PC2 _ = W A3 T 1 L R d AAAN L
(Tip) c5 1/16v 1 470 R4 .1 E 750 lwagee) |
R2 R3-200K c8 ,..015 3.0
24K R18-2.7K 3 | D2 :ﬁ&j ] R27 $
Catn10K R8P 47K RI2 $ 6 22/35v 10¢
o e (-15V) 2.7Kp Q2-FT. | 4178 o 1
R6-4 . 7K D4™" 1N4003 axHouu
*+| ¢6 |.0015 RPN 1
e (Spkr Feedback]}, - -
; H C10,, 100p $ R10 Q5 | MJ15015 T
= i} 2.7K ) %
> RS > AMU!V Mw
§ R-IK D6 |1N4003 +f+
- R16 { 22 g
' (~36V) c2 3000/75V
Power Supply Block Diagram NOTES AG.2 to - Reet.
C Mai 1F1 Amp Ckts Fil k — j
AC Mains Hammmﬂwm&mu wmmwcwanMmmm p Ckts ter Gaps Spkrs }. One Channel shown; Ch.l = "a" parts; Ch.2 = "b",

. All resistors in chms, %-% W unless shown
. All capacitors in uf/100V unless shown

i i c1a
Sw. Ckt.Bkr Temp Inp A h 1 All transistors are selected for greater than
S v - 023 (A) minimum specs; replace with QSC parts only.
. . DI, D2 set class-B crossover blas. Forward V = ,58
Crossover test: small notch at 20KHz, 1-2 V output.

Clb Blown fault fuse on PCB means short in output trans.
Inp B 1 +_ b Ch 2 Note that Ch.l (a) and Ch.2 (b) output transistors
’ T (B) are "interleaved" for better heat sink sharing.

Trace parts carefully.

o

|
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QSC POWER AMP 5.01 (and 5.0) SERVICE INSTRUCTIONS

SG AUDIO PRODUCTS

1926 PLACENTIA AVENUE [J COSTA MESA, CALIFORNIA 92627

10-77

1. The QSC A5.01 consists essentially of two A3.61 circuits on the same chassis.
Early AS5.0 models will be found with added parts on the foil side, but the

circuit is quite similar.

. The improvements are as follows:

a. Extruded heat sink bracket and heavier faceplate for maximum heat transfer.
Specific alloys of aluminum (1100 series) are used because they have the
best heat conductivity (507 better than common 6061 or 5052 alloys).

As in the A3.61,

the circuit polarity has been reversed to make maximum

use of the superior gain/voltage of the MJ2955 output transistors.

rate recovery.

Q2 is a very fast saturated-switch type to correct a slight lag in slew

Units will start shipping with a printed-circuit mounting plane for the jacks.

This board will also contain a speaker output filter to assure stable output

even with abnormally reactive

. Circuit description and testing:

a. The "a" parts are for Channel
have no letter.

loads.

1; the "b" parts are for Channel 2. Common parts

b. If fuses are blown, the associated output transistors, and maybe Q2, will need
replacement. Use only QSC factory-selected output devices for adequate voltage

(100 Vceo) and gain for correct current limits.

10A peak (14V rms, 2-ohms) current limit.

Each channel should deliver

Testing should be done with a Variac on about 30VAC until proper operation

is obtained. A good amp should work from 20-130VAC.

I C6ab.02

@

! e ed

Th. Breaker 85°C
AC switch
u D7.8,9,10 Ckt Bkr, AC out

Rlab R15ab-47
$22 pialy
10K L _ R9ab-100 H"’ —4D6ab

L = RSab 1ab AGC
Tepuds 15K % R10ab-200 C>ab 100 7
vt g (-43v)  \F+

50V
QSC A5.01 (PCB 22A)
All R 5%, 1/4W unless noted

All C: 25V electrolytic or
Speaker 100V non-polar
Outputs D1-6: 1N4002

D7-10: IR60S2 (6A,200V)

Ql: 2N2484 (NPN, 60V)

Q2: 2N5771 (PNP, fast sw.)

Q3: 2N6475 (100V, 40W)

Q4,5,7: MJI2955(sel 100V)

Q6: Mot.2N3055(sel 100V)

All output devices are QSC

tested for V, gain.

Parts marked "ab" are used

in both channels (one shown)
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Balanced Line Input

High Pass Filter —AAA/

R1-30K R2-24K

High Freq. Gain

+ |
Neg inpud " C1-.0068 C2-.0068 v
. — T NG RO-15K. |
R623.9 #U\\\\
Pos HLch ) R5[3.9K 4! NwWw.m K y
R3-30K  R4-24K R8 S15K R15¢300
T zHHWu.m K =

\mw»-yﬁ
\\\\

Crossover Freq?

oxﬁx~vﬂ Cc3 AINNCm NP

I

R12p2K \V,
1 High Freq. Out mﬂl$MIk2

Note: Dual op-amps

0bumm¢m NP -
it

V
mll@ A\

~AAN

are used in this
circuit KE5530N,
or MC4558CP.

o

R17-24K
R19 X470 Low Freq. Output

o

ﬁoﬂ.@&ma. Gain

R10-47K

X2.2 SCHEMATIC (X1.2)
DRAWN BY: D. TITUS 4/21/82

POWER SUPPLY SCHEMATICS ON BACK OF THIS SHEET; SHOWS SUPPLY
FOR X1.2 AMPLIFIER ALSO,
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" TROUBLESHOOTING CHART FOR A8.0 11-28-78

A.

Current Draw

1.

N
.

DC

"Hard" short: Lift ground on both heatsinks to check for shorts
Check D8,9--reversed?
Lift Xistor fuses one by one: bad/shorted transistor?
Solder Short? Red/Green DC wires reversed?
Short w/ DC offset (may be slight) D8,9? Output Xistor short?(note which rail)
"Soft" short: wrong polarity of driver, output Xistor?
if amp runs: check crossover diodes 4,5,6, replace high~voltage parts
if only slight: and D4,5,6 OK: sub. 8.2ohm, R16
fault (offset) :With current draw: see (A)
No current draw: output/drivers OK--check Q1,2,3 and circuit
solder short, Q3? Wrong device, Q1,Q2? Bad D1, 27 Parts missing?

Audio (AC) faults: amp runs, but severe clipping, esp. into load:

1.

2.

3.

clipping, one side: current limit missing R14,19? Bad D37
Missing/unsoldered Q4,5? Fuses not in?
Emitter-base short (solder), Q4,5? (hard to tell--sub, last resort)
Wrong current limit: Positive: to decrease, parallel R18(360ohm) w/ 2.7K typ.
Negative: to decrease, parallel R15 (360ohm) w/ 2.7K typ.
If either current limit is low, look for missing .42ohm/5W resistors,
or bad Q7-14. Measure AC voltage (2V) across each .42ohm resistor
under load: should match to 10%. If low, suspect Q. If high, bad .42ohm?
Fuse blows when first applying load (or sooner) Also--check fuses
Incorrect fuse value?
Intermittent solder short--check heat sink closely for alignment.
Note: if any Qll-14 are dead, F4 will usually blow, into 4ohms load

Glitch (high frequency oscillation)

Mild: usually wrong Cl,2, or 3
Severe: usually missing Cl1,2,3 or C4, R24, J4 (between C9 and F13)

Excess Distortion: Note appearance of Distortion analyzer trace:

Severe (over 1% but runs) Reverse C6, incorrect R7,8, R4, Cl,2,3
Mild (.25% or so):

g§£5525 Hum: Led 1, C6, Q1
FAVAVAY smooth, but excessive: Try new Q2, Q3. Check Cl1,2,3

.m“ﬁ._dm. Spikes. Missing R16 (excess Xover dist)

Purple wire hooked to D10,l1 (instead of going thru R26)

Feature doesn't work:

1.

2.

3.

Level LED's: VNone at all: Purple Wire? R26 in? DI10,11 in? If R26 burns, look
for short after D10,11l: reversed? C9 shorted? R33 (550/10W) in?
Bad or Dim LED--~usually replace. If still bad, check R27, 28 in?
" Display stays on: LED 2? D127
Distortion LED: Yellow Pilot LED off? Check for voltage, replace.
If Yellow LED on: Check for voltage at Dist LED (with amp clipping).
If no voltage: Check Ql5 collector voltage? parts? VM-08 bridge?
PowerLimit: No Limit, No LED: Photocell in right? Check voltage at photocell
LED, R29, Panel LED? If none,Ql6 not coming on, check Powerlimit
control, R30, shorted Cl0? reversed D11?
No Limit, but Panel LED lights: TURN DOWN before blowing the circuit:
Usually solder short at LED end of photocell.

“G. No output, but amp idles OK, no DC fault:

Assume amp works, input not getting thru: Blue wire? R1,2? shorted
photocell solder or lead? Gain control? C5? D1?
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(oL ~~wer.AMP 2.03 SCHEMATIC FOR AmPLIFIER ONLY PR
POSITIVE RAIL Ve 4463V
R}22 ]
r3| 22k Rlpo FJ5
g @ A
= a LED] - HUM FTER M 1A
| 2lan 22k/kw
R2 0 R4 oS, [FOLDBACK
R g S oo 17K $ 5k
oK 10K Ie [ bzaymsoo . as Z.Im%_m 4A 4A 4A 4A
inpoT y bos. FI7 g Fl Fl1o
cls =u
(oo : = 5P oRveR | al7  @ls  @f Qo
1 f50v A“ pa— Pos
A O T WA\, ros.aurren
PHOTPCELL < *x uwon 1 \ Pos. ouTPuUTS
olsg R RES  RB6  R{3T
aore R 19 m M M OUTPUT SPKR
i FEEDBACK = — o= — MPS 3646 ¢ [lon :,%68 IR 47 > 42 FILTER Jacks
A r AAA AP
rls 29k — — —fF————~- ~ A2l T 1 - Tsreskér BUs - — = — F ] 1 M
Cl zep 560 D456 ol7 R .Aa ) va g B
v|._ IN4003 BiAS coi.  R|24
H1 FRE® N R L
STABILITY ) 7 %oomwmwmp ‘ 3.9/Iw
D1 | 4003 2zViev NP nm MIISQIG —_
.Illl- @4 Yveo cls .068
Q1 PROTECTLON i_ oF DRIVER Fi4 u._n..
= = 1disk  MIFRES STABJILITY R ..w Fé 14 i
. 24X 1A
g zmmmasa.xn MJ 18015
R824.7k D3 IN4qsa NEG, OUTPUTS
cle RIO (o) x a RIS
Wu T aﬂvl. N areR | 270 Rl R38 M% R0 Rlal
Lu/ 150V SLEw RAYE/sTasILITY
10 4
HomfeILTER / \ R |1+ * 42 42 42 A2
Q3 JUMT 3584
3 a2 znwmvi. 5 180
wﬁxe -Vee
) NECATIVE RAIL $ - -68Y
4—
1 ' | 4 TO LEVEL LED
TOWeUT  TO PHOTOCELL TO TD[ m DIST, pmbw AND POWERLIMIT
BAL-UN  (PowERLIMIT) CIRCUIT" CIRCUITS

CrrenT
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Service Bulletin, QSC Power Amplifier 8.0 8-1-78

The QSC A8.0 is our latest high performance circuit. The design is
based on our earlier time-tested circuit, but extra stages and added
complexity was necessary to achieve the higher performance.

To simplify field repairs and closely monitor failures, QSC will
replace the entire channel upon notification of problems. Please ob-
serve the following instructions to facilitate replacement.

1. Diagnosis. To ensure that the problem actually lies in the amplifier
circuit, please perform the following tests:

a. If the balanced-line input doesn't work, try the unbalanced input.
If this works, the problem is in the balanced-line convertor.
Check the IC, and the red/green power leads. See diagram for
voltage levels.

b. If no signal is available through the unbalanced input, check
the signal input leads.

c. If amplifier has no output at all, but the TDI (distortion) LED
triggers on inputs above .6V (full Gain), check the speaker fuse.
Loss of fuse removes drive to the Level LED's, to alert user that
the sound has stopped. '

d. If the amplifier has DC at the outputs, especially at minimum
Gain, check the connections to the filter capacitors (for both
channels). After eliminating all external factors, note the
problem with the defective channel prior to removal. Contact QSC
for UPS Blue Label shipment of replacement circuit.

2. Removal and Replacement.

a. Remove the three #6 screws retaining the heat sink brackets.
Remove the six socket-head screws (1/8" hex driver) retaining the
faceplate and handles.

b. Detach the black leads to the AC switch. Be careful not to dislodge
from the rear of the chassis. If you do, one goes to the AC circuit
breaker, and the other to the left-hand terminal on the block just
above the circuit breaker.

c. Unsolder the input leads, and the red/green leads going to the
input convertor. Unscrew the filter capacitor leads. Pull the
speaker leads straight off, being careful not to crack the speaker
fuse holder. Note that the purple lead goes to the terminal having
the bus wire connecting the jacks.

d. The faceplate/circuit/heat sink assembly should now be free.
Unscrew the heat sink from the PCB's. Remove and replace the
defective channel. Replace the heat sink, ensuring proper thermal
contact of the metal surfaces. Refit the faceplate assembly. Con-
sult the enclosed layout sheet to restore the soldered leads.

e. Return the defective channel to QSC, along with the description
of defect, for factory analysis and repair. (S&! 1asdt fovwey)
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QSC A3.6 and A4.1 (PCB 21A) (May-Oct 1977)
D2b BSbAv‘-ISK +43V Flb-@i\GCB - to 120
= o R10b $200 10W co it 3 ac sw [ l=vAc
- 4700/5 3
Inputs 1b RSb 2100 SW
| q -+ b C7de * 1|3l 4a cke Bkr
YT ¢5b. 1100721 C8ET.001| | 4700/S0] '
— =+ * | '

10/]  $Rr2b ' "@ 07,8,9,10

asv] Thow ] s LYol
R1b & p-oo¢ -

10 i 5;3 _OSC A3.6 (PCB 21A) NOTES
bR3b 1b 100p Tic | Spkr '
$ »390  Fab 15K 47 SW --VOMts 1. Al11 R ?X,EW unless shown.
. e} . 2. All C in uf/100V unless shown.
b )y e I - =
VRIb  § _|cub Dab |COEE. 00313 3. D1-6 = 1N40O2
0K 23T7254 R8b  C2b R12$ D7-10 + IR60S2
“Gain" 4 7K1’ 4. Q1 = 2N4036 (PNP, 60V)
; - Q2 = 2N2222 (NPN, 20V)
L Q6 Ql? Q3 = 2N6473 (NPN, 40OW, 100V)
- :tklkc y 9 Q4,5,7 = Motorola 2N3055
6.8 | D[5b (selected for Vcer = 100V)
iw LED Q6 = MJ2955 (as above)
Rfllb-.k7ffw ¥ 5. Audio performance:
in 11 reYY — 24.5 Vrms (150W) into 4 ohm
€ ) < 20-20K Hz, 12 clipping
L ?
D (‘T 90 P R7b 390 F2b AcC8 DC Offset = %100mv max.
Cl0c .0033
D2ab “ RSab 15K 43y Flabodoth o to 120
= iblab R10ab$ 200 10W ce _I¢ VAC
4700/50°T
Inputs ._—@Qlab R9ab § 100 5W | ke o
4700/50°T 4A Ckt Bkr
9385: C58b:3_00/25 04 (a) ‘
= T i OV

2or | Hiok | ks b7,8,9,10

< I OSC A4.1 (PCB 21A) NOTES
Rlab r " -'—4 { 1 Ch 1 1 ™ 9% _6e

$ 390 Outs Channel 2 b" parts.

) e v , 2. All R 5Z, %W, unless shown.
VRlab 50K$ 4ab 3. A1l C in uf/100V, unless shown.
“Gain" 4. D1-6 = 1N4OO2; D7-10 = IR60S2.

R12 »
Kl 2 kb 5. Q1 = 2N4036 (PNP, 60V)
D lsab Q2 = 2N2222 (NPN, 20V)
= t Q3 = 2N6473 (NPN, 40w, 100V)
LE Q4,5 = Motorola 2N3055
! (selected for Vcer = 100V)
"“7 5w = Q6,7 = MJ2955 (as ‘bove)
{ 6. Audio Performance:

SG AUDIO PRODUCTS

t— v .~

!

Schematics

-43y
R7ab » 1K

5 ML TED O/ MU N 024 Oimanmbin Aian Mastm b Rocm Mo O

F2ab AGC4

24.5 Vrms (75W) into 8 ohm
20-20K Hz, 1% clipping, both ch.
DC offset 100mv max

AT FTUAN L AR AL AN



USG AUDIO PRODUCTS

1926 PLACENTIA AVENUE [0 COSTA MESA, CALIFORNIA 92627

QSC POWER AMP 4.11 SERVICE INSTRUCTIONS

the same, but the overall polarity has been reversed.

The revisions are as follows:

46

10-77

The QSC A4.11 (PCB 21B) replaces the A4.1 (PCB 21A). The circuit is basically

a. The polarity has been reversed to take advantage of higher gain and voltage
available in the MJ2955 devices. Using the higher yields, we have been able
to increase the current limits for more power into reactive loads.

1.

2.
b
c
d

3
a.
b'
c

. Q2, the shunt-driver transistor, is now from a very fast saturated-switch

family. This corrects a slight turn-off lag which was causing some over-
shoot during slew-rate limiting (square-wave reproduction).

frequency reproduction.

. The high frequency compensation (Cl, C2) has been raised for better high-

. Units will start shipping with a printed-circuit mounting plane for the jacks.

This circuit will also contain a speaker output filter to assure stable
operation even into abnormally reactive loads.

. Circuit description and testing:

PCB 21B is used in both the A3.61(mono) and the A4.l1l(stereo). The "a" (Ch.l)
and "b" (Ch.2) parts are used in the A4.l11 version shown here.

If fuses are blown the associated output transistors, as well as Q2, may need
replacement. Only QSC factory-selected output replacements should be used to

ensure adequate voltage (100V ceo) and proper gain for current limiting.

is obtained. A good amp should work from 20-130VAC.

. Testing should be done with a Variac on about 30VAC until proper operation

o (+43V) @ _ X
R1labg .22-5W c13] .1 _#fc6

R6ab-471<% T "] 3
, ]
D3ab AGC 4 T I ll 4
| C7
R7ab§180 Q2ab Q3ab s }f “E]-r__ bt _”.l Th Cut-out 85°C
I R8ab |c2 ab a c14 .1 AC switch
Q7 (a) 4700u Ckt Bkr, AC outlet
= A 15 26 (b) =~ | sov P78:9:10
Dlab W fge9 o\, QSC A4.11 (PCB 21B)
§
%labblOK CRllvab 4175K l;-'-MN-- : Speaker All R 5%, 1/4W unless noted
a t)_h,_EQ}__B4. . by Output All C: 25V electrolytic or
C3ab ‘.E\M- | 100V non-polar
SR3ab 390 |D4ab T Dl-6: IN4002
& (-
L0u [ (-.67) Tetan 22 l\.,. Zf:‘ ! D7-10: IR60S2 (6A, 200V)
50K _izrap e aey Ql: 2N2484 (60V low noise)
S GAIN Cllab .022 04 (a) Q2: 2N5771 (PNP fast sw)
[ >} Q3: 2N6475 (100V,40W)
R15ab 47 5(b) Q6,7 : Mot2N3055 (sel.100V)
Rlloag $22 9P 4 R9ab 1003 SW 14 D6ab Q4,5: MJ2955 (sel. 100V)
= Rsab M All output devices must br
v : lSaK% R10ab 200210 C5ab 100u lab AGC4 QSC tested for V, gain
Inpujts [ e & & , Parts marked '"ab" are used
’ ' (-43V) in both channels (one shown)



USG AUDIO PRODUCT:

1926 PLACENT!A AVENUE [J COSTA MESA, CALIFORNIA 92627

QSC POWER AMP 3.61 SERVICE INSTRUCTIONS 10-77

1. The QSC A3.61 (PCB 21B) replaces the A3.6 (PCB 21A). The circuit is basically
the same, but the overall polarity has been reversed.
2. The revisions are as follows:

a. The polarity has been reversed to take advantage of higher gain and voltage
available in the MJ2955 devices. Using the higher yields, we have been able
to increase the current limits for more power into reactive loads.

b. Q2, the shunt-driver transistor, is now from a very fast saturated-switch
family. This corrects a slight turn-off lag which was causing some over-
shoot during slew-rate limiting (square-wave reproduction).

c. The high frequency compensation (Cl, C2) has been raised for better high-
frequency reproduction.

d. Units will start shipping with a printed-circuit mounting plane for the jacks.
This circuit will also contain a speaker output filter to assure stable
output even into abnormally reactive loads.

3. Circuit description and testing: ,

a. PCB 21B is used in both the A3.61 (mono) and the A4.11 (stereo). Only the
"b" and "c¢" parts are used in the A3.61 version shown here.

b. If fuses are blown, output transistors, as well as Q2, may need replacement.
Only QSC factory selected service replacement devices should be used to
ensure adequate voltage (100V ceo) and proper gain for current limiting.
R13ec, l4c may be changed to obtain correct currents from Q4,Q7. Correct
current limits should be 10A peak (7A rms) into 2-ohm load.

c. Testing should be done with a Variac on about 30VAC until proper operation
is obtained. A good amp should work from 20VAC on up to normal 110-130V range.

) : +43V T—<;E) ¢+
R6b - + =
R7¢ $180 347 Q2b Rllb:E.36 5W F2b Cl% == ].*L,i == o
D3b  Rlbe AGC 7 u |
R 7b 100 Q3b | 8.2 = EJ
- APA pans Th. Breaker
Q Cc12, AC switch
7] |rep | cy2p > oy S, CKe. Bkr, AC out
- 3.9k .0015y Q6 /77 \ | 4700u/50v P7585951
pib !IE R2b | 1W AA boope !
10K R6b 15K M "™ T—Vv QSC A3.61 (PCB 21B)
‘ b AA——g | .
- 1Clb1147p | r11 _ b ‘A1l R 5%, 1/4W unless noted
'h_"_€3§i>'Fﬁ_~1P*”‘“' c<536 W } : SpeakerAll C in uf: 25V electrolytic
- R $3b-390 4 i or 100V nonpolar
Rl3e¢ Outputs
c4|b-22u 8.2 =0 D1-6: 1N4002
50K M@) \ Jadis D7-10: IR60S2 (6A, 200V)
 GAIN | ] C11b.02 » - Ql: 2N2484 (NPN, 60V)
P s Q2: 2N5771 (PNP fast sw.)
D2b R15b-47 Q3: 2N6475 (PNP 100V,40W)
P10V 201100 el d Q4,5,7: MJ2955 (100V, 150
R5b % C? il ‘if%b Plb Q6: Motorola 2N3055 (100V)
- All Output devices are
15K. . 20, 10W 3 C5b 100 selected for V, gain at QSC

— 43V 7



Nulling Residual Hum in QSC A3.6-A4.1-A5.0 Series Amplifiers.

It is normal for these amplifiers to have about 30-50mv Peak-to

Peak hum residual at the speaker outputs, primarily 120Hz ripnle.

This is enough to rause scme 2nncyance when listening at low levels.

The unwanted ripple which couples from the power supprly can be
largely eliminated by the following hand-trim procedure.

1.

Identify the junction of D2, R5, and the emitter of Ql (see
schematic of apnropriate model). This junction normally has
about +0.6V DC (-0.6 on some early models having reverse-
polarity transistor circuit). This voltage represents the
forward-bias voltage of D2, which offsets the emitter-base
voltage of Ql so that the amp has minim2l DC offset at the
speakers. The bias voltage is fed through a resistor, R5, from
the positive power supply. Beczuse the dicde is not a perfect
.6V regulator, some ripple from the power supply is present

“at this point and leaks into the audio ecirecuit.

To filter the ripnle. an additional filter network must be added.

This consists of a 10uf, 6V or higher capacitor and a series
resistance which must be hand-set between about 10 and 40 ohmg,
for minimum hum. A 100-ohm trimmer would be convenient, or

a series of -fixed resistors can be tried for best results.

This network shall be instzlled between the above junction and
ground (i e. the opposite end of D2), tzking care that the
correct polarityv is observed across the 10uf capacitor.

NOTE: the presence nf this network may somewhat increase the
turn-on trhump, depending on the exact value of resistance.
Using a 22-uf capacitor will give better hum rejection, but
further increase turn-on thump. The thump should not affect
standard loudspeakers, but further increases the advisability
of using horn-protectior capacitors on high-frecquency drivers
(in bi-amped applications).

HAND TRIM- 104750 10-22 uf

"'I |?-’: - FOR EACH CRANNEL (a, b)
-

' -
A
~ D2 RE - 18K

@i

50
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AUDIO PRODUCTS

1926 PLACENTIA AVENUE [0 COSTA MESA, CALIFORNIA 92627

Qsc Power Amp 3.5 (A3.51, A3.52) Service Instructions.

1. The QSC Power amp 3.5 (revisions A3.51, A3.52) was produced from Jan 76 to Mar 77.
The circuit was a fairly standard quasi-complimentary output design with differ-
ential input transistors. -

2. The major problem with these units will usually be corrosion in thé circuit
board connector, aggravated by deformation caused by rough handling, etc. The

 symptoms include cutting out, unstable or wavering output into loads, "Fading
power" etc. The condition is easily seen as non-linearity or notches in the
output waveform, while watching on a scope. The cure is to solder the connector
to the circuit board foil, working from the underneath of the unit. Be sure that
the solder adheres properly without bridging together any pins on the connecter.

3. Occasionally, you will see a badly burned out circuit board. In these cases, the
new A3.6 circuit can be fitted. Contact QSC for replacement and adaptation sheet.

4. In-Chassis Servicing.

a. Remove top and bottom covers for easy access.

b. Note the power transistor fault fuses. A single bad output transistor
should result in one blown fuse with no further damge. Multiple failures
may indicate damaged driver or bias diodes (D2,3,4).

c. Testing should be performed with a Variac, scope, and dummy load’ (4 ohm).

. With no load, increase AC voltage while monitoring signal. A good amp
should pass undistorted signal above 20V AC. Nominal performance at 120 VAC
should be 24V RMS into 4 ohms, just at clipping, with current limiting
(1nto 2 ohm) at about 10A peak. DC offset, —200mv typ.

4= QSC 09B (A3.52) Ckt.
ca 2300°/s0V -
u All R in ohms
ma?yv All C in uf unless noted
370 Ql,2  2N4036
# Q3,4 2N6473
R in¢002 Q5 2N6475
29 Q6-9 RCA1BO1 (2N6254)
W DZ Y.IN40OZ 4 OHM D2,3,4 thermal bias
R6S 10K . ioaxm«mz Rm?oo | SPKR Ei R13 sets idle current
° 150w R14,15 set upper cur. lis
b9 {4002 s PP cur. lim
o %g?) N 002 "V D6, LED2 set lower lim
- K ING002. ,
INPUTS . w&éé:f ! Rev, 3-76: R2 = 1.8K
eslio/sv ' " - =
= R4$47% P 4n20 T 125 g; - %67K
on c
RIji0K | 4 — " Rev, 9-76: R14,15 = 6.8K
l__,,;g"‘ R10,13,16 = 22
CkT BKkR D10-13 = IR60S2
RS31.8K
E::zsoo/sov"x”/
L %F‘TL sw

Note: QSC has determined that the Motorola MJ15015 is a superior
replacement for the 2N6254, and will supply this part in the future.



-

AUDIO PRODUCTS
1926 PLACENTIA AVENUE [0 COSTA MESA, CALIFORNIA 92627
QSC ELECTRONIC CROSSOVER 1.1 SERVICE INSTRUCTIONS 4-77
1. The QSC X1.1 is a re-design of the QSC Electronic Crossover 1.0. Prior to
intmwduction of the new style line, this circuit will be found in X1.0
chassis, labeled X1.0l1 on rear label.
2. Revisions are as follows:

a. An extra buffer stage is used in the high frequency filter for sharper
cut-off characteristics.

b. The constant-voltage, constant phase low frequency circuit has been retained.

c¢. The power amplifier uses two NPN output transistors to ensure full current
output.

d. The rear connector has been bypassed with permanent wiring to avoid cor-
rosion problems.

3. All IC's are socket mounted and may be changed by removing the top cover.

Be sure to remove AC cord from power, before opening.

4. The power amp performance should be:

a. 70W rms, 4 ohms, 1% distortion, 20-18KHz.

b. DC offset (spkr jack) 100mv DC.

c. Note that using one or both Horn jacks inserts a series 80uf (300Hz) low-
frequency blocking capacitor, to protect horn drivers from unusually low
frequencies or fault currents. Measurements should thus be made from
the Speaker jack.

d. Testing should be done with a Variac, set on about 30VAC until proper
operation is obtained in the power amp. The IC's should come on above
about 40VAC, and should be tested at full voltage.

ELECTRONIC CROSSOVER - POWER AMP +35y
Inputs R2470k [ ¥ R3 22K Rl 47K KD R29.. 15K R
: I voer R3 o b o
¢ l__‘ “Frecf 3 “Mi ga?%" I?o vt 3 iclis + Di 2 < R37 200/‘”
¢ i K .
] s -2 p—" 5 ZR35 00/5w
VA~ VRI 1},00“ 4 P s 1 9 )
RI 10k R20339K  R2ig39K naiesn RIZ RI0$390 T
15K 0033
ICLO C2.01| 1C20 C3 Ot 1C35 = C4 10 Q15T Q4
i+ 0l .
. @ 3085
High ¢=——v (»x2)
Fréq R 440
Outs”. 3 13.3
AA'“ € [} ~ L 1;R3?
R¢ 47K| VR2 Amp In R29¢ A41/5%
-1C 3.0 | 50K ‘Low Freq
OutsT—v QotmI| 2955
AA |}__“_~uh Clie
e APk VA btV by
RIg47« R7 47k L RS 2K 4'7l< 10 R8 390 ——
Cua,3 : & 80lu | Horn
RAY 4558 AC PT-3 +35V R26 “4\/_1(:5 3| SovinP| Outs
! . Oneo
sSw FN cs+l+ K 21‘ <lcg g';i,,')
o 2.7 Yaw R36 e
\20 vAC [ !: | LEDY 2200]/50 1.gkf 22 JA5/§wW  Spkr
GOHZ b -

1L5A

-35V

£ | _]_ckg_ K zz‘ +]c7
&sr | < 1 " g2i5Tz0 KN w ok 22
A [

£ 0 — 2C\s 591 Y. (VR W o P

N
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0SC ELECTRONIC CROSSOVER 2.1 SERVICE INSTRUCTIONS

1. The QSC X2.1 is a high performence sterio crossover with numerous
applications in the pro audio field, the most popular being the
biamp type system. '
2. All IC's are socket mounted and may be changed by removing the top
cover. Be sure to remove the AC cord from power, before opening.
3. Testing should be done with a Variac, set on about 30VAC until
you confirm that the unit is not drawing excess current during no
load operation. The IC's should come on above about 40VAC, and
should be tested at full voltage.
4. For proper biamp setup please refer to the instruction sheets.
5. All IC's are MC4558cp or sub. (duel op-amp,fast)
~IC 1.0
b ch c5 IC 1.5
X-IN C1 Rl .,
s - —
! 150K R3
VAAA 3.9K
R2
120K
R5
ok 3 Fees
RO VR1
68K
- AAA J —
+IC 2.0 l » 15K '
N o o*_é_____ IC 2.5
Lo Gain 3 gﬁzGaln _
VR3 § . —AAA
= { T 180 @ R12. .
< 15K ‘ Hi
R8 3 AAS AAA- 4}—~v\«ﬁ—~***w/0ut
10K < | g7 il R13 R14 " c R15
| 100 = 22K 47K 10u 390
Out
] C3 10u Lo Ou
- A/
H
Power Suoply
R17
390 D1,2,3,4
+14V AAA ‘ |
i"ggOu c8 T r1
T 100uT 2. 7K r“——
= 3
- 4+ C7 +1 C9
——100u — 100wl LED
=14V AAN— >
R18

390
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56

. The QSC 3.51 circuit, QSC 09 B, replaces the original 3.5 circuit as of Januvary 1, 1976,
Input protection diodes D8, 9 and Output collector fuses F1,2,3,4 have been added for
improved reliability. Power and frequency response are slightly improved.

2. Exchanging Plug=-in Circuit Board:

a
b

c

- O Q.

[Ce]

. Unplug the amp from the AC current supply.

. Remove the top cover of the chassis for better visibility.

. Unscrew the 4 bolts holding on the faceplate handles. The faceplate with
Circuit Board attached will now slide out of its connector in back.

. Carefully disconnect the two wires leading to the AC switch.

. Remove the Gaimcontrol knob and nut.

. Unscrew the four black bolts on the faceplate, and replace the old Circuit
Board with the new unit.

. Reassemble in reverse order. Plug the AC leads to each terminal of the AC
switch (in either order). Be sure the Circuit Board slides into the rear chassis
connector properly . Refit handles, Gain control nut, knob, and top cover.
Amp should now be ready to fest.

3. In-chassis Servicing:

a. Remove top and bottom covers for easy access to circuit.
b. Note the power transistor fault fuses. A single bad output transistor should

result in one blown fuse with no further damage. Multiple failures may

indicate damaged driver or input stages, or open circuit in D2,3,4 (bias

diodes). Unclip fuse to check outputs.
4. Testing:

a. Connect amp to Variac, oscilloscope, switchable load resistors, and signal

b. With no load resistance, slowly increase Variac while monitoring output sig-

nal. A good amp should pass undistorted audio above 20 VAC,

c. Normal performance at 120 VAC: Vee=2 44V (no load); Power out just at

4

Ve a2 7 /50V
R3 2 47K . 2 2300
= RIA$4TK F& £3 .
b (jER! D12
E A P‘uﬂi St { 3 IN4T20

E3 | bi3,
oy | E4 L RI5gH 2 27 R
7];“‘14002
b IN4CO2. 4 OHM

¥N4002 RIOEIOO __S;,PKR 4

inpUTS | |
| esofsv |

e

1 t 150W

!NQOO'Z. 1
RIZ 82 D5[ING00Z Y
F2 Fi D! B INGOOZL s T
010 1o-
IN§T20 125
(@] DI VAC

CKT BKR
—¢L~/»J

1 E1 2300507 yy:

e =

MFG. By Quilter Sound Co., Costa Mesa, Calif. 92627

clipping, 24 VRMS into 4 ohms (144 WRMS); Maximum peak current (into
2 ohms or less), 10A t 10%; DC offset, -200 mv typ .

QSC Q9B Ckt. Schem.

A1l R in ohms
A1l C in uf unless
marked

Ql,2 2N,LO036

Q3,4 2N6473

Q5 2N64LT 5

Q6-9 RCA1BO1
(2N6254)

D2,3,4 - thermal bias
R13 sets idle current
(100 ma at 100°C)
Rl14,15 set upper cur-

rent limit
D6,LED2 set lower lim.

Raviziors 2-7( R2=1L3K
RE =27K
R7 = 10K
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l QSC MIXER 1.0 SERVICE MANUAL

A,

Disassembly and 1C Service.

1.

2.

Remove four rubber feet and bottom pan to expose PCB ,

IC's may be changed without further disassembly. All IC's are mounted in
sockets at the ends of the PCB for access. 1C1 - channels 5, 6. 1C2 -
channels 3, 4. 1C3 - channels 1, 2. 1C4 - Master bus and EQ, Reverb bus.
1C5 - reverb driver (with Q1, Q2) and reverb pickup. 1C6 - Master A and
B outputs. All 1C's are mounted with same polarity, note carefully. All
1C's, Raytheon 4558,

Unless you can see a bad solder point or broken path, you will need to remove
all knobs and control nuts to service the rest of the PCB,

IMPORTANT. To avoid shock hazard to customer BE SURE that insulating
sheet on base of Mixer is in place and intact before re-assembly .

Troubleshooting hints.,

1.

The electrolytic capacitors E1 ~ E9 all act to decouple DC feedback from audio
feedback. If open, look for reduced but clean audio response. If shorted, DC
level will shift or thump when controls are turned.

If any controls sound scratchy or thump when turned, check for DC across the
control and track down. Note that the master controls "float" because of the
DC decoupling capacitor, but there should be no difference of DC level at
each end of the control (within 10 MV),

A good unit will show good square wave response (with flat EQ settings). On
full output, the slew rate limiting should turn a square wave into a triangle
wave at 20KHz,

I IC Layout

” (foil side) 1Ce

piC 4

ICS

MFG. By Quilter Sound Co Costa Mesa, Calif. 92627
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BANTAM JI SCHEMATIC 10-15
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SAND AMP SCHEMATIC MODEL G3.0 QRsSC 20.1 PCB 2-77 I
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Speaker Protection in Professional Audio Systems 8-8-78

Almost all of today's professional power amps use direct-coupled
(DC) circuits for maximum fidelity and minimum cost. This technique
takes maximum advantage of solid-state capabilities, but if a power
transistor decides to short out, the full peak power of the amplifier
may be dumped into the speakers. Despite the use of internal fuses,
this may result in an uncontrollable DC flow of about twice the RMS
rating. This may fry the speakers unless precautions are taken.

For rock systems, the best precaution is to use speakers that can
tolerate 1007% overdrive for brief periods, since heavy peaking is a
fact of life is such systems. However, if smaller speakers are used,
or if a defective amp is not noticed in time to shut it off, the
speaker voice coils can still be burned out.

Unfortunately, all types of protection circuits involve some
sacrifice of cost or performance, as reviewed below:

1. Output Transformers will not pass DC, and thus if the amp fails,

the load is protected from all but a short transient. However, output
transformers are costly, and limit the frequency response at both ends.
Since they are not otherwise required in solid state designs, very

few companies use them.

2. Output Capacitors also block DC, with only a low frequency fidelity
restriction. Again, however, in preferred circuits using bipolar power
supplies, they are not necessary, and a non-polar part is required at
considerable extra cost.

3. Crowbar Protection. Certain manufacturers have added circuits which
trigger upon detecting DC, and shut down the amp. The main problem is
that low frequency pulses, such as bass drum beats, may also trigger
the circuit, causing unnecessary shut-downs, which would be especially
undesirable during live performance or recording sessions. In addition
these circuits are fairly costly.

4. Speaker Relays may be used in a similar fashion as the crowbar
circuits, with similar problems of cost and false triggering.

5. Speaker fuses are probably the cheapest form of load protection.
Fuses can protect against all forms of overdrive, audio as well as DC
faults. There is still the problem of selecting the exact value for
adequate protection without '"nuisance blowing' on peaks. The speaker
manufacturer may be able to advise as to values, but a generous supply
of spare fuses, and a certain amount of experimentation, may be re-
quired. The speaker cabinets are probably the best location for fuses,
since each spekaer can be individually protected. 1If the fuse is mounted
in the amp, and one speaker becomes disconnected, the remaining speakers
sharing the same fuse will not be as well protected.

6. Bi-Amping. When driving delicate horn diaphragms, it is always de-
sirable to include a low-frequency/DC blocking capacitor, to protect
against low frequency thumps or surges. The value is slected to cut off
one octave below the electronic crossover frequency, to avoid degrading
the damping factor within the desired frequencies. NON-POLAR electrolytic
capacitors (50volt) should be used for the larger values; mylar units

are available below about 8uf.




Low Frequency Protection Capacitors Note:
Use 50 volt NON-POLAR

Crossover 16 ohm 8 ohm 4 ohm electrolytic capacitors for
Frequency load load load values above approx. 5uf;
v mylar units may be available
500 Hz 40uf 80uf 160uf in values below 8uf.
800 Hz 24 50 100
1200 16 32 66
2500 8 16 32
5000 2 4 8

Note: If you wish to have protection one octave below the
crossover frequency, divide all capacitor values by 2.

Speaker Protection Fuses

QSC provides the following estimated values, based on RMS speaker
ratings. Since manufactures' ratings differ, and individual speakers
may vary or age, QSC accepts no liability if these values do not
protect your speakers. The speaker manufacturer should be consulted

for exact recommendations.

Driver Power Fuse Value(fast-blow)
10 watts 1 amp

30 1.5

50 2

100 3

200 4

All values are per 8 ohm speaker. For 4 ohm loads, multiply the
- value by 1.4. For 16 ohm loads, multiply by .7 . If fuses blow

repeatedly with no speaker damage, you may wish to experiment with
the next higher wvalue.





