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T. MAIN AMPLIFIER

INPUT STAGE

IC1 a/d are configured as a differential buffer with @ common
mode gain of unity and differential gain which can be adjusted
using the switchable resistor option. The two outputs feed
differential amplifiers IC1b and IClc which are connected in a
complementary manner to give the two mutually inverse drive
signals to the main amplifier stages. The use of an input

buffer provides the following differential stages with a predictable
(low) source impedance which improves the overall symmetry and

hence common mode performance of the stage.

AMPLIFIER CIRCUIT

The basic amplifier consists of two complementary long~-tailed pair
circuits each with its own 2mA emitter current source. The outputs
of the long-tailed pairs are fed to a complementary cascode circuit
running at a quiescent current of 50mA, this current being set by
two diode chains. The voltage difference between the two outputs
of the cascode circuit is set by a VBE Multiplier, this is used to
set the quiescent current flowing through the output devices.

The two outputs from the cascode circuit are connected via gate
resistors, to parallel groups of closely matched N-Channel and
P-Channel MOSFETS in a complementary arrangement. Eight
N-Channel and eight P-Channel devices are used, each with its
own source resistor. VR401 of the VBE Multiplier should be
adjusted so that the voltage across the 0.22R source resistor is

15mV, this corresponds to a quiescent current of 65mA.




2. PROTECTION CIRCUIT

CIRCUIT DESCRIPTION

Two signals are taken from each output circuit board (+Ve and -Ve)
and fed into the protection circuit. One signal beihg proportional
to the voltage across an output device, and the other to the current
flowing through it.

These signals are processed through separate differential amplifiers,
which feature a high common mode capability. The outputs from
these amplifiers are fed into an SG1495 (1C8/9) Multiplier I.C. which
performs a multiplication function on the signals. The result of this
multiplication is buffered by 1.C.4/5 so that the signal at Test Point 1
is proportional to the instananeous power dissipated in the junction
of the output M.O.S.F.E.T.

This 'power' signal is then fed into a current amplifier which drives

a thermal analogue circuit. The purpose of the thermal analogue being
to simulate the thermal properties of the M.O.S.F.E. T.'s junction.
This results in the signal at Test Point 2, which will be proportional

to the temperature in the junction of the M.O.S.F.E. T.

Test Point 2 together with the 'current signal' are fed to separate
'‘Trigger Circuits'. These circuits monitor the 2 signals and will
switch-on if the input exceeds a set value {—4.4V}.v Activation of the
‘trigger' circuits will indicate either an impending current overload

of the M.O.S.F.E.T.S, or a temperature excess, nseither condition
being desirable. The trigger circuits are connected to a 4538
Monostable 1.C. (1.C.10) in such a way that any trigger circuit can
set the Monostable independently. The Monostable is used to switch

on an opto-isolator (1.C.11), and stays activated for 4 seconds. The

opto-isolator is then used to switch on ‘clamping transistors' on the
amplifier section of the board, which severely limit the gate drive

of the output devices and hence the devices are protected.

In addition to the aforementioned protection circuit, a relay circuit
is employed which clamps the gate drive of the output devices
during switch-on and switch-off modes. This is primarily to guard

against the accidental application of short-circuits during switch-on.




PROTECTION CIRCUIT (Contd)

EQUIPMENT CONNECTION FOR CALIBRATION

A signal generator will be needed to simulate the 'current sense'
and voltage -sense' signals, these are applied to the protection
circuit via the six-way edge connector. (See Sheet DS12/1).

The signals to be applied are as follows:-

Pin No.: RMS Voltage (Peak to Peak) Purpose
1 30V (84V) Voltage-sense
2 ov ( oV) Common
3 2.5V ~ ( 7V) Current-sense
4 30V (84V) Voltage-sense
5 oV ( oV) Common
6 2.5V ( 7V) Current-sense

Both voltage and current signals should be at a frequency of 15X Hz.

A power amplifier can be used to produce the 30V RMS signal.

CALIBRATION METHOD

Starting with the righthand protection circuit:

A, Connect an oscilloscope probe to Test Point 1 (This is Pin 6
of IC5) and the oscilloscope to 0.2V /cm,
B, Apply the 2.5V RMS, 1KHz signal to Pins 3 and 6 of the

edge connector.

C, Adjust VR8 to reduce the signal at TP1 to zero. In the case
of a large D.C. offset, use VR7 to reduce the offset, so that
the signal appears on the screen.

D, Apply the 30V RMS, 1KkHz signal to Pins 1 and 4 of the

edge connector.

E, Adjust VR9 to reduce the signal at TP1 to zero.
F, Apply both the 30V and the 2.5V signals to their respective
Pins simultaneously.
G, Ad/’ds’%" VRI10 to give a 1kHz sine wave of 3.1V peak to peak
at TPI. b
H, Remove the input signals from the edge connector.
/, Adjust VR7 to reduce the D.C. offset to zero.
J, Repeat steps A to [, but on the lefthand protection circuit, using

potentiometers VR3,4,5 & 6 instead of VR7,8,9 & 10. In this case
Test Point 1 is Pin 6 of 1C4.




PROTECTION CIRCUIT (Contd)

CHECKING PROTECTION CIRCUIT OPERATION

A,

Apply both the 30V and the 2.5V 1kHz signals to their
respective pins simultaneously.

With an oscilloscope probe, check Pin 7 of both IC6 and
IC7 for a 1kHz sine wave of 3V peak to peak.

Check Pin 8 of both IC6 and IC7 for a 1kHz sine wave

of 10.2V peak to peak.

Check Pin 7 (TP2) of both IC2 and IC3 for a 1kHz sine
wave of 2.5V peak to peak, with its bottom edge floating
11.1V about ground.

(Allow 5% error for measurements B & C and 10% error

for measurement D)

Remove the input signals from the edge connector.

Using a voltmeter check that pins 10 and 12 on IC's 2 and 3
are at -4.4V. .
Apply the 2.5V signal to pins 3 & 6 of the edge connector.
Using an oscilloscope probe, check that pin 14 on both
1C2 and IC3 has a square wave on it.

Apply a 1KHz signal to the input of the amplifier such
that a signal of = 30V p to p appears on the output terminals.
Now briefly apply the 2.5V signal to pins 3 & 6 of the
edge connector. ‘

The signal on the output terminals should be a severely
clipped sine-wave, and will remain clipped for 4 seconds,
this demonstrates that the protection circuit has been

triggered.




3. POWER SUPPLY

The MPA810 uses two sets of power rails for the amplifier stage: the
main 260V supply for the output stage and the lower current *70V

supply for the drivers.

Transformer primary voltage tap selection is made using the screw
terminals according to the table (refer to circuit diagram). Low
voltage supplies for the protection and display circuitry are provided
by a separate winding and filter feeding #15V and +5V regulators.

In addition to these a back-up battery is used to provide the power

necessary to trigger the opto-isolated triacs.

Main power switching is accomplished in two stages by triacs with
associated opto-isolated triac IC drivers. The first stage, SCR302,
supplies power via a 22R power resistor. This magnetises the
transformer core safely even when heavily saturated. After a
settling period of about four seconds, the resistor is bypassed by
SCR301. 1C303 produces the direct and delayed drive signals for

the opto-isolators.

IC304 is a D.C. offset detection circuit. The mode of operation is
identical to a precision full-wave rectifier which, with the addition
of C320 and C321 haé falling response above 1Hz, hence if either

input receives either positive or negative D.C. levels, T303 is

turned on resetting the triac drive.




4. DISPLAY BOARD

The display board contains not only the bargraph output level meter,

but also the fan drive and switching logic.

The signal input is fed to the potential divider (R534, R538 and R548). In
the 'Normal' range setting, T512 is conducting and the bargraph F.S.D.
corresponds to 51V peak. This is reduced to 16V on the 'low’ range (selected
by the 'RANGE' switch) when T512 is switched off. The attenuated signal is
fed to ICic/d which operate as a precision peak level detector, the time
constant of which is determined by C505/506 (selected by the 'DISPLAY'
function). IC2c/d together with IC9 operate as a logarithmic amplifier. The
buffered level is now fed to the three cascaded CM3914 linear bargraph IC's
The LED drive can be blanked by mode three of the 'DISPLAY' function which

switches off T511 and hence T510.

The three switch functions are implemented by CMOS latches (on the back-up
power supply). 1C3 & IC4 are configured as Ring-of-3 counters to select
'RANGE' and 'DISPLAY' functions. IC5 is a simple two state toggling
arrangement which operates the 'POWER' function. The latch can, however,
be reset if the supply fails to come up. This conserves the back-up battery

if the switch is operated when the unit is not connected to the mains supply.

The fan drive voltage is generated by ICla/b. ICla produces a voltage of
R502/R Thermistor x 4.7V which is clamped to a minimum of 8.5V by

D503, D502 and R509. IC1 buffers this level and also enables the level to be
clamped to -15¥ or +13V depending on the 'RANGE' mode selected. T501
provides the final current drive to the fan. Whe:never the 'RANGE' switch is
operated or dt initial switch-on, a brief pulse of +15V is applied to the fan

to start its rotation.
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TITLE UNIT No. DATA SHEET .S,
B&W Loudspeakers Ltd. | mpa. 810 FRONT PANEL ’ > 5]

I1SS. DATE

| E——— ¢ 7| AR
B&W

POWER DISPLAY RANGE

ITEM DESCRIPTION
1 POWER INDICATOR  (RED)
2 | BARGRAPH OUTPUT LEVEL INDICATOR
3 ~ LOW RANGE INDICATOR (ORANGE)
4 CLIPPING (RED) PROTECT ({GREEN) INDICATOR
57 POWER SWITCH
5 DISPLAY (QFF / FAST / SLOW )
7 RANGE  (LOW / NORMAL / HIGH)




TITLE

B&W Loudspeakers Ltd. MPA. 810 BACK PANEL

UNIT No.

DATA SHEET [.S.2
iSS. DATE

UNBALANCED

BALANCED

ITEM

DESCRIPTION

UNBALANCED (PHONO) INPUT

UNBALANCED / BALANCED SELECTOR SWITCH

BALANCED (XLR) INPUT

OQUTPUT (NON-INVERTING)

OUTPUT (INVERTING)

MAIN POWER FUSE

POWER CONNECTOR

POWER SWITCH OVERRIDE




TITLE M.P.A. 810 UNIT No. DATA SHEET D S 3 1
B&W Loudspeakers Ltd. ASSEMBLY - .

SHEET 1 OF 2 SHEETS




TITLE UNIT No.
B&W Loudspeakers Ltd. MPA. 810 ASSEMBLY.

DATA SHEET [D.S. 3
ISS. DATE

SHEET 20F 2 SHEETS

ITEM | QTY. | CODE No. DESCRIPTION DRG. No.
1 1 FRAME ASSEMBLY
2 1 FRONT PANEL ASSEMBLY
3 1 BACK PANEL ASSEMBLY
4 1 TRANSFORMER AND POWER SUPPLY ASSEMBLY
5 1 POWER AMP. ASSEMBLY
6 1 TOP PANEL A 0062
7 1 BOTTOM PANEL A 0063
8 1 SIDE PANEL A 0064
9 1 SIDE PANEL A 0064
10 2 HANDLE
11 2 CLAMP A 0075
12 6 CLAMP A 0071
13 8 SCREW CSK. HD. M4 x 10 mm LONG
14 48 SCREW CSK. HD, M3
15 6 NUT M4
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B &W Loudspeakers Ltd. TITLE MPA. 810 FRAME ASSEMBLY. UNIT No. DATA SHEET D.S. 4
ISS. DATE
SHEET 2 OF 2 SHEETS
ITEM | QTY. | CODE No. DESCRIPTION DRG. No.

1 2 LOWER SIDE RAILS B_0049
2 2 TOP SIDE RAILS B 0050
3 | 2 FRONT AND REAR TOP RAILS A 0058
4 2 FRONT VERTICAL RATLS A 0055
5 2 REAR_VERTICAL RAILS A 0056
6 2 FRONT AND REAR_LOWER RAILS A 0052
7 8 CABINET CORNER B 0047
8 1 SUPPORT RAIL B 0059
9 1 SUPPORT RAIL B 0060
10 1 FAN MOUNTING PLATE A 0066

11 4 POST

12 4 SCREW SOC. HD. CSK. M6 x 15mm LONG

13 4 SCREW SOC. HD. CAP M5 x 12mm LONG

14| 44 SCREW S0C. SET M3 x 6 LONG

15 4 SCREW_PAN HD, TAPTITE M4 x 8mm LONG

16 1 FAN ( PAPST MOTORS LTD. MODEL No. 4112 GXL )




B&W Loudspeakers Ltd. mLEM,P.A.mo FRONT PANEL ASSY. OMT N [DATASHEET  0.5.5
I1SS. DATE
‘A\.
ITEM | QTY. | CODE No. DESCRIPTION DRG. No.

1 1 FRONT MPOUNTING PANEL A 0046
2 1 FRONT PANEL B 0070
3 3 SWITCH PAD ASSEMBLY A 0073
4 1 SCREEN A OO77
5 2 NUT M3
3] 1 DISPLAY PRINTED CURCUIT BOARD
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B &W Loudspeakers Ltd.

MPA. 810 BACK PANEL.

TITLE UNIT No.

DATA SHEET [D.S. 6
ISS. DATE

SHEET 2 OF 2 SHEETS

ITEM | QTY. | CODE No. DESCRIPTION DRG. No.
1 1 BACK PANEL MOUNTING PLATE B 0068
2 1 BACK PANEL B 0069
3 1 POWER SOCKET
4 1 FUSE _HOLDER
5 2 TERMINALS (RED) QUTPUT
6 2 TERMINALS _ (BLACK) QUTPUT
7 1 PHONO SOCKET
8 1 XLR_INPUT SOCKET
9 1 SELECTOR SWITCH
N
10 1 POWER OVERRIDE SWITCH
11 4 SCREW SOC. HD. CSK.
12 4 NUT
13 4 WASHER
14 2 POST A 0074
16 2 PLUG




B&W Loudspeakers Ltd.

TITLE MPA 810 ASSEMBLY OF HEAT SINK
AND MAIN POWER AMP. AND PROTECT P.C.B.

UNIT No.

DATA SHEET D S 7

ISS. DATE

SHEET 1 0F 2 SHEETS




TITLE MPA 810 ASSEMBLY OF HEAT SINK  JUNIT No.
B&W Loudspeakers Ltd. [snp MaIN POWER AMP. AND PROTECT P.C.B.

DATA SHEET D.S. 7

ISS. DATE
SHEETS 2 OF 2 SHEETS
ITEM | QTY. | CODE No. DESCRIPTION DRG. No.
1 2 TIE PLATE A 0082
2 1 HEAT SINK ASS'y (+) {DATA _SHT DS8)
3 1 HEAT SINK ASS'Y (=) [DATA__SHT DS9]J
2 1 P.C.B., POWER AMD [DATA__SHT__DS512]
5 6 . NUT PLATE A 0084
6 2 : BUS BAR A 009
7 2 BUS BAR A 0092
8 6 SPACER
9 6 SCREW PAN HD. TAPTITE M4 x 1l2mm LONG
10 16 SCREW SOC. HD. CSK. M6 x 15mm LONG

11 1 PLUG SEE SHEET




B &W Loudspeakers Ltd.

TITLE M.P. A, 810
HEAT SINK ASS'Y (+)

UNIT No.

DATA SHEET [.S. 8
ISS. DATE

meM [aTy.| cooe N DESCRIPTION DRG N°
1 1 HEAT SINK

PR B MOSFET's 28K405

3 |16 S0C D CAP 8CR

4 1 P,C.B, (DATA SHT DS 15]

5|1 P.C.A. (DATA__SHT DS 15)




B&W Loudspeakers Ltd.

TITLE M.P. A, 810 UNIT No.

HEAT SINK agst'y (=)

DATA SHEET

ISS.

DATE

D.

S. 9

MEM | QTY.| CODE Ne DESCRIPTION DRG Ne
1 1 HEAT SINK

2 16 MOSFET's 287115

3 16 SOC HD CAP SCR 1 ‘

4 1 P,C.E, (DATA_SHT DS 16]

5 11 P.C.B, (DATA SHT DS 16]




B &W Loudspeakers Ltd.

TITLE MPA.810 TRANSFORMER AND
POWER SUPPLY ASSEMBLY.

UNIT No.

DATA SHEET D.S. 10

ISS. DATE

SHEET 1 OF 2 SHEETS
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B &W Loudspeakers Ltd.

TITLE mpa. 810 TRANSFORMER

AND POWER SUPPLY ASSEMBLY.

UNIT No.

DATA SHEET D.S. 10

ISS. DATE

SHEET 2 OF 2 SHEETS

DESCRIPTION

DRG. No.

TRANSFORMER MOUNTING PLATE

B 0065

TRANSFORMER 1.3 KVA

SPACER

BOLT

WASHER

NUT

NUT

POWER SUPPLY PRINTED CURCUIT BOARD

(DATA_SHT DS 131




B&W Loudspeakers Ltd.

TITLE

MPA, 810 WIRING DIAGRAM
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DATA SHEET D, S, 14
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BE &W Loudspeakers Ltd.

TITLE

MAIN POWER AMP AND PROTECT PC.B. LAYOUT

UNIT No.

DATA SHEET D. S. 17
ISS. DATE

SHT 1 0F5

SHT N°
DS15/1 DS16/1




TITLE — - UNIT No. DATA SHEET D . S. 12
B&W Loudspeakers Ltd. CIRCUIT DIAGRAM - MAIN POWER AMP. AND PROTECT P.CB.

ISS. DATE
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DATA SHEET D.S. 12

ISS.
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B&W Loudspeaksrs Ltd. [main POWER AMP. AND PROTECT
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