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- IMPORTANT -

PLEASE READ THIS PAGE BEFORE OPERATING
YOUR

BGW POWER AMPLIFIER

Your new BGW amplifier is designed to provide years of trouble free performance.
Observing these few precautions will insure proper operation:

Read all Instructions before connecting any AC power to your power amplifier.
Retain this Manual for future reference.
Heed all warnings on the top or rear of the power amplifier.

The amplifier should not be used near water - for example, near a bathtub,
washbowl, kitchen sink, laundry tub, in a wet basement, or near a swimming pool,
etc.

The amplifier should be situated so that its location or position does not interfere
with its proper ventilation. For example, it should not be situated on a bed, sofa,
rug, or similar surface that may block the ventilation openings; or, placed in a
built-in installation, such as a bookcase or cabinet that may impede the flow of air
through the ventilation openings.

The amplifier should be situated away from heat sources such as radiators, heat
registers, stoves, or other appliances that produce heat.

The amplifier should be connected to a power supply only of the type described in
the operating instructions or as marked on the rear panel.

Precautions should be taken so that the grounding means of the amplifier is not
defeated.

The power supply cord should be routed so that it is not likely to be walked on or
pinched by items placed upon or against it, paying particular attention to cord at
the plug, convenience receptacles, and the point where they exit from the
amplifier.

Care should be taken so that objects do not fall into, and liquids are not spilled into
the amplifier through openings.



The amplifier should be serviced by qualiﬁed service personnel when:

The power supply cord or the plug has been damaged; or objects have
fallen into, or liquid has been spilled into the amplifier; or has been
exposed to rain; or does not appear to operate normally or exhibits a
marked change in performance; or has been dropped, or the enclosure has
been damaged.

All connections should be made to the power amplifier with the power OFF.
Speaker fuses should be used to afford maximum speaker protection.
Never connect the output of one channel to that of another.

Connect the power cord to the proper voltage mains as indicated on the rear of
the amplifier. Conversion to another voltage requires internal rewiring.

Do not remove the amplifier's cover. Amplifiers may not be covered under
warranty if they are tampered with. There are NO adjustments within.
Potentially lethal voltages exist within the amplifier. Refer all service work to
an authorized BGW service station.



DESCRIPTION

The BGW Models 750D and 750E are members of a new family of Professional
Power AnRAiﬁers. The 750D & E employ the latest discrete circuitry and
UltraCase  semiconductor technology.

Features of the Models 750D & E include a magnetic circuit breaker, calibrated
precision Stepped attenuators, looping XLR and 1/4" inputs, Electronic speaker
protection, Toroidal power transformer and Modular construction.

The Model 750D front panel includes two stepped attenuators, a magnetic circuit
breaker/power switch, a green "ON" LED, two yellow "modulation" LEDs, and two
red "true clip" LEDs. The heavy front panel is made from 0.190" aluminum and
selective anodized with gold lettering. Two heavy duty handles are also provided.

The Model 750E front panel includes two stepped attenuators, a magnetic circuit
breaker/power switch, and a high performance dual 60dB level meter with eight (8)
status indicator lights and "true clip" indicators.

The rear panel includes the AC power cord, input module, output binding posts,
mono/stereo switch, ground lift switch, fan defeat switch, and the fan.

The input module has four connectors for each channel: One XLR male, one XLR
female, and two 1/4" TRS jacks. All the connectors are in parallel for easy daisy-
chain interconnections. Isolation transformers can be installed easily, and the
phase can be reversed by changing two jumpers. Optional high performance
balanced electronic input modules can be ordered (Option 02).

The Models 750D & E are built to take a lot of punishment. However, we
recommend that rear support is provided to the chassis using the factory PEM nuts
installed.

Each channel of the 750D & E has 12 ultracase transistors for a total of 2400 watts
of safe operating area. Highly reactive loads are easily handled by the 750D & E.
Two ohm loads on each channel in dual channel operation or a 4 ohm load in bridge
connected single channel operation results in the maximum power transfer.



MODELS 750D AND 750E
OPTIONS

The Professional Power Amplifier Models 750D and 750E are available from the
factory with custom options to fit your needs. Some of these options can be
installed in the field by qualified service technicians.

Please contact the factory for details.

The initial Models 750D and 750E Options are listed below:

Option 02 Stereo Active Balanced Input Module

Option 06, 07  Single/Dual Transformer Balanced Input

Option 15 Dual 18dB Crossover Module

Option 70 Install Quiet 50CFM Fan

Option 71 Install High Speed 90CFM Fan



MODEL 750D
SPECIFICATION TABLE

Hum and Noise: 113dB below 250 watts/8 ohms
20Hz-20kHz unweighted.
115dB minimum below 250 watts/8 ohms
A weighted.

Input Sensitivity: 1.42 VRMS for rated 8 ohm output.

Voltage Gain: X 31.6 or 30.0dB.

Input Impedance: 15 kohms.

Load Capability: Drives any load of 2 ohms or greater in dual

channel mode or 4 ohms or greater in single
channel operation.

Damping Factor: 500:1 RE:8 ohms below 500Hz.

Power Requirements: 1500 watts for rated 4 ohm power.
100, 110, 120, 200, 220, or 240 VAC : 50-60Hz.

Dimensions: 7" X 19" Standard Rack Front Panel
Chassis: 7" X 17" X 12" D.

Weight: 50 Lbs. Net
55 Lbs. Shipping.



MODEL 750D SPECIFICATIONS
FTC POWER OUTPUT

250 watts minimum sine wave continuous average power per channel with both
channels driving 8 ohm loads. The maximum total harmonic distortion at any level
from | watt to 250 watts and at any frequency from 20Hz to 20kHz is .03%.

400 watts minium sine wave continuous average power per channel with both
channels driving 4 ohm loads. The maximum total harmonic distortion at any level
from 1 watt to 400 watts and at any frequency from 20Hz to 20kHz is .06%.

800 watts minimum sine wave continuous average power into an 8 ohm load driven

in bridge connected monaural operation. The maximum total harmonic distortion

at any level from 2 watts to 800 watts and at any frequency from 20Hz to 20kHz is
.06%.

All measurements assume 120VAC or equivalent supplied to the power cord.

All specifications and features are subject to change without notice.

IHF DYNAMIC POWER OUTPUT

350 watts per channel with both channels driving 8 ohm loads.

600 watts per channel with both channels driving 4 ohm loads.

850 watts per channel with both channels driving 2 ohm loads.

1200 watts into an 8 ohm load driven in bridge connected monaural operation.

1700 watts into a 4 ohm load driven in bridge connected monaural operation.
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UNPACKING AND SET-UP

Your BGW Power Amplifier is shipped in an advanced packing container.

SAVE THE CONTAINER
AND ALL PACKING MATERIAL!

The container should be saved in the event the unit is moved or shipped at some
future date. Replacement containers are available from BGW Systems.

Inspect the unit for damage in transit immediately upon receipt. If damage is
found, notify the transportation company immediately. Only the consignee may
institute a claim with the carrier for shipping damage. BGW will cooperate fully in
such an event. Be sure to save the container as evidence of damage for the shipper
to inspect.

The amplifier's mounting position must be chosen carefully, so that the air flow to
the rear of the unit or its sides is not restricted. Inadequate ventilation may cause
failure of the amplifier. For rack mounting, the four rubber feet on the bottom of
the unit may be removed and no hardware will be loosened inside the unit.

Do not, however, use the front panel as the sole support for the amplifier. Side
rails or rack shelves should be employed.

DO NOT PLUG THE AMPLIFIER IN YET!

All connections should be made before power is applied.




-

RACK MOUNTING HINTS

KEEPING IT COOL

A power amplifier draws energy from a primary electrical service, usually a
120volts AC outlet, to drive loudspeaker systems with an audio signal. Typically,
only half of the energy can be delivered to the loudspeakers; remaining energy is
converted into heat, and must be dissipated (ventilated) into the air.

Air circulating past heat-producing components absorbs the heat and carries it
away. To accomplish this, low and medium power amplifiers rely on natural
convection currents, while most high power amplifiers use fans. If the air flow is
impeded, the resulting rise in heat may cause an amplifier to stop working or fail.

Circulating air currents must not be cut off when installing power amplifiers in
racks. Power amplifiers using convection cooling require spacing between
amplifiers to permit air flow between them. Power amplifiers using forced-air
cooling, on the other hand, can usually be stacked closer to each other and may not
need any blank panel spacing between amplifiers.

To improve natural convection currents within a rack, a chimney can be created by
closing the back of the rack and venting the rack at the bottom to let in fresh air,
and at the top to exhaust hot air. Vents should be large rectangular slots
approximately 19" wide by 4" high.

The rack cabinet will require some type of blower if a large air-flow is required. It
is best to exhaust air from the top of the rack rather than to blow it in from the
bottom. There will be less dust and dirt in the rack this way, if the bottom vent is
sufficiently large.

INSTALLING THE UNITS

Use care when mounting equipment in a rack. Place the heaviest units near the
bottom of the rack and fill in all unused rack spaces with blank panels. Equipment
cannot always be supported by front panels alone. This is especially true of
amplifiers whose depth is more than twice their height. Uniform support can be
insured by installing bottom or side rails.

When racks are to be transported or used in mobile installations, some means of
securing the rear of the equipment is required. Angle brackets attached either to
the bottom, sides or rear panel are practical approaches.
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%" INPUT CONNECTIONS

1/4 inch phone jacks are provided on the rear of the amplifier for input
connections.

1/4 INCH PHONE JACKS

The [/4" phone jacks can be used for balanced or unbalanced lines inputs.

BALANCED INPUTS

1. Connect the shield to the outer sleeve of the plug.
2. Connect the (HI) positive phase conductor to the tip.
3.  Connect the (LO) negative phase conductor to the ring. See diagram below.

CONNECT SHIELD HERE (SLEEVE) A
( £ ~ /{ .—_—_______.,f;":/ /! ! / T - -
b L A il i_f‘ u UD
) T HJL_‘.".' ! i

ST
X, \- v/
CONNECT LO CONDUCTOR (RING)
CONNECT HI CONDUCTOR HERE (TIP)

UNBALANCED INPUTS

L. Connect the shield and (the (LO) negative phase conductor) to the outer
sleeve of the plug.
2.  Connect the (HI) positive phase conductor to the tip. See diagram below.

CONNECT SHIELD HERE ;SLEEVE) }
- - ' (= "
/: | J____/ J - vl*if‘y]"'§'_“ —

\
CONNECT HI CONDUCTOR HERE (TIP)




XLR INPUT CONNECTIONS

Three-pin XLR jacks are provided on the rear of the amplifier for input
connections. Balanced or unbalanced lines may be used; however if input cables
are longer than eight feet (8", balanced lines may be necessary to maintain the
signal-to-noise ratio and high frequency response.

3-PIN XLR CONNECTORS

The 3-pin XLR connectors may be used with balanced (2-conductor, shielded) or
unbalanced lines. NOTE: That balanced or unbalanced line inputs can be wired to
operate the amplifier in an non-inverting or inverting mode by switching pins 2 and
3.

UNBALANCED LINES INPUTS

To use the 3-pin XLR connectors with unbalanced lines,

When using single conductor shielded cable for unbalanced lines, connect the inner
conductor to pin #3 and the shield to pins #! & #2.

/

J

When using 2-conductor shielded cable for unbalanced lines, connect the high level
signal wire to pin #3, the low level signal wire to pin #2, and the shield to pin #1.

S —————

/ R merchrndl
——————— 7~ €\ Same— 2 .
’————/ { | 2“‘& v“t ‘\b' : N 3 -

NOTE: The shield should not be connected to anything at signal source.




Balanced Line Inputs

Two conductor shielded cables should be used in a balanced line system. Connect
input cables as shown below.

Pin #1 Shield (Ground) “
Pin #2 Signal (Minus) LO )
Pin #3 Signal (Plus) HI ~

Note: By exchanging pins 2 and 3 the amplifier will be run in inverting mode.

On rare occasions, usually when the signal source is a transformer, a terminating
resistor may be required. Determine the value of the termination resistor from
Page 03051, connect it between signal HI and signal LO. Usually this resistor is
connected using the spare XLR or %" jacks provided.




TERMINATING RESISTANCE CHART

How to find terminating resistance for balanced or unbalanced lines, driving
more than one amplifier. Rs = Source Impedance (usually 600 ohms).

STEP A *Input Impedance of Amplifiers _ Total Load
Impedance -

Number of Amplifiers of Amplifiers

STEP B Total Impedance of Amplifiers - Rs _ K (Impedance Factor)
Rs -

STEP C (-li-+1) x Rs ohms = Load Resistor Required
EXAMPLE:

Input Impedance of Amplifiers = 15,000 ohms
Number of Amplifiers = 4 Rs = 600 ohms

A %ZL(M- = 3750 ohms

B 3750-600
600
1

C -5—-?3——+1 x 600 = 1.19 x 600 = 714.29 ohms

=5.25

Closest value is 715 ohms 1% metal film resistor.

* Note all amplifiers must have the same input impedance. If not, use
formula below:

= Total Load Impedance

EXAMPLE: Four (4) Amplifiers with input
impedance of 15k, 30k, 30k and 7.5k

= 3750 ohms

| —
+
—
+
j—
+
—

5K 30K 30K 7.5K




*The impedance of a speaker system can be approximated by measuring the
resistance across the speaker terminals, with the amplifier disconnected.
Multiplying this result by 1.33, gives you the approximate impedance.

Note: This method cannot be used with electrostatic speakers.

This nomograph can be used in many ways to help plan your system. If three out of
the five parameters are known, the other two can be determined.

Remember to add the resistance of the fuse to Rs if it is significant. Be careful
using this chart for distributed systems (25V/70V).




STEREO OUTPUT CONNECTIONS

Two sets of five-way binding posts, on the rear panel, serve as output connectors,
with one black and one red binding post for each channel. Left channel leads go to
the binding posts marked LEFT; right channel, to those marked RIGHT.

Output leads are best connected, to the amplifier, with standard banana plugs;
however, the five-way action of the binding posts permits the use of tinned wires
or spade lugs.

Make certain that the speakers are properly phased. Connect the black or minus (-)
terminal on the speaker cabinet to the appropriate black binding post on the
amplifier. - Connect the red or plus (+) terminal to the red binding post. Check to
see that the Stereo-Mono switch on the rear of the amplifier is in the stereo
position.

SPEAKER PROTECTION

All speakers can be damaged by having too much power applied to them. Fuse
protection is an effective and inexpensive way of preventing this from occurring.
If your speaker system does not contain a fuse or a circuit breaker, a fuse should be
placed in series with each speaker and the wire going to the red terminal on the
rear of the amplifier.

Maximum protection can be obtained with fast-acting fuses. Use the value
recommended by the manufacturer. If no value is specified, use the chart provided
to select the correct value (MFRM-03530).

To use the chart, take a straightedge, such as a ruler, and line up the speaker's
impedance with its peak music power rating. The proper fuse value can then be
read from the center column. Choose a fuse that is closest to, and below, the
value indicated.

WIRE SIZE AND DAMPING FACTOR

The high damping factor of BGW amplifiers results in a very clean bass response.
Excessively long, and small diameter speaker wires can lower the damping factor
and distort the lower frequencies. A damping factor of at least 50 should be
maintained to insure good audio quality.

The relationship between wire length and diameter, and damping factor can be
calculated using the chart (MFRM-03510) on the following page. Proceed as
follows:

1. Using a straight-edge, line up the gauge of the speaker wire with its length.
Mark off the resulting source resistance where this line crosses the center
column.

2. Line up the source resistance, determined in step #1, with the
manufacturer's impedance* of the speaker system. The damping factor can
now be read.
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MONO OPERATION

The output power of the amplifier can be increased by operating it in the Mono
(bridged) Mode. The correct procedure for Mono operation is as follows:

1. Set Stereo/Mono switch to Mono position.

2. Use left channel input only. DO NOT use the right channel input.

3. Connect the output across the two red binding posts. DO NOT use the black
binding posts. DO NOT reference the load (speaker) to ground. Designate the left

channel red binding post (+) and the right channel red binding post minus (-). Fuses,
when necessary, should be placed in series with one red binding post.

NOTE: Minimum load impedance for Mono operation is 4 ohms.

CIRCUIT DESCRIPTION

In the Mono mode, the output of the left channel is fed into the inverting input of
the right channel. The two channels work opposite each other; when one goes
positive, the other goes negative, thus doubling the output voltage swing. The
single output is referenced between the two red binding posts.




POWER MAINS CONNECTIONS

The unit should be plugged in only when it has been established that it is wired for
the correct power mains voltage and after all other connections have been made.

The mains (AC line) voltage is indicated on the label on the rear of the unit.
Products supplied for use in the United States and Canada are factory wired for
120 volts. Only the indicated mains voltage should be used. If the mains voltage
must be changed, see POWER MAINS VOLTAGE CONVERSION.

A molded, parallel blade, U-ground plug is supplied. This connector is standard in
the United States and Canada. For use elsewhere, the plug must be replaced with
the correct connector. The color-code of the cord is as follows:

HI (switched Leg) - Brown (or Black)
LO (neutral Leg) - Blue (or White)
EARTH (chassis ground) - Green with Yellow tracer (or Green)




MONO OPERATION

The output power of the amplifier can be increased by operating it in the Mono
(bridged) Mode. The correct procedure for Mono operation is as follows:

1. Set Stereo/Mono switch to Mono position.

2. Use left channel input only. DO NOT use the right channel input.

3. Connect the output across the two red binding posts. DO NOT use the black
binding posts. DO NOT reference the load (speaker) to ground. Designate the left

channel red binding post (+) and the right channel red binding post minus (-). Fuses,
when necessary, should be placed in series with one red binding post.

NOTE: Minimum load impedance for Mono operation is 4 ohms.

CIRCUIT DESCRIPTION

In the Mono mode, the output of the left channel is fed into the inverting input of
the right channel. The two channels work opposite each other; when one goes
positive, the other goes negative, thus doubling the output voltage swing. The
single output is referenced between the two red binding posts.




POWER MAINS CONNECTIONS

The unit should be plugged in only when it has been established that it is wired for
the correct power mains voltage and after all other connections have been made.

The mains (AC line) voltage is indicated on the label on the rear of the unit.
Products supplied for use in the United States and Canada are factory wired for
120 volts. Only the indicated mains voltage should be used. If the mains voltage
must be changed, see POWER MAINS VOLTAGE CONVERSION.

A molded, parallel blade, U-ground plug is supplied. This connector is standard in
the United States and Canada. For use elsewhere, the plug must be replaced with
the correct connector. The color-code of the cord is as follows:

HI (switched Leg) - Brown (or Black)
LO (neutral Leg) - Blue (or White)
EARTH (chassis ground) - Green with Yellow tracer (or Green)




POWER MAINS VOLTAGE CONVERSION

CAUTION:  These servicing instructions are for use by qualified personnel only.
To avoid electric shock, do not perform any servicing other than
that contained in the Operating Instructions, unless you are qualified
to do so. Refer all servicing to qualified service personnel.

NOTICE: Voltage conversion should be done by a BGW Authorized service
station only.

This unit is shipped from the factory wired for correct operation in the country in
which it is to be sold.

CHASSIS AND CIRCUIT GROUNDS

Both chassis and circuit grounds are connected together internally. They can be
separated by moving the amplifier ground switch to "floating". The circuit grounds
of all active units (amplifiers, preamplifiers, mixers, etc.) can be tied to earth
ground at a common point. This aids in eliminating ground loops.
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OPERATION
PRECAUTIONS
1.  Speaker destruction is often due to improper equipment operation. This often

occurs when someone without the proper appreciation for the components of
a high power, high quality music system, has the opportunity to change
records or adjust levels. The best protection here is caution. Keep the
equipment out of reach of untrained adults and children. Make sure the
speaker is properly protected with fuses (Output Connections Section).

2. Never parallel the two amplifier outputs together.

3.  If the amplifier continuously trips its circuit breaker, something is wrong - do
not continue operation.

4. Do not connect an input ground lead to an output ground lead; to do so may
cause a ground loop and oscillations.

S. Do not operate the amplifier from power mains which exceed the indicated
mains voltage by more than 10%.

6. Never connect the output of the amplifier to another power source such as a
battery or power main.

7. Do not expose the amplifier to corrosive chemicals such as lye, soft drinks,
salt water, etc. Also, never immerse the amplifier in any liquid.

&. Do not remove the amplifier's cover during operations.

9. The amplifier is not intended for high frequency-high power use and should
not be used for high power ultrasonic applications (above 20kHz).

10. Neither the amplifier nor any of its leads should be exposed to areas likely to
be struck by lightning.

PROCEDURES

After all connections have been made to the power amplifier, turn the gain
controls fully counter-clockwise. Turn on the preamplifier or mixer, then turn on
the power amplifier. The green LED on the front panel should light. If they do
not, check to see that the amplifier is plugged in to a live power outlet.
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750D & 750E CIRCUIT DESCRIPTION

The Models 750D & E are all discrete, full complementary amplifiers.

The input signal is supplied from the wiper of the level control YR501 through the
input network to the differential pair, Q10l. The input netwrok consists of C103 to
minimize RF interference, C10! and 102 to prevent DC inputs, and R102-108 which
with D104, D105, and C104, allow the small DC offsets to be corrected. R107 is
selected at the factory to bring the DC output voltage to less than .010V.

Q101 is a high speed, low noise, matched differential pair. Q101 drives R113 and
R114 through the cascode stage: Ql21 and Q122. Cascoding improves the speed
and linearity of Q101. C106 and R112 set the dominant open loop pole. R109, 110,
113, and 114 set the gain of this stage.

Q110 is the current source for the differential stage. R145 sets the current at 100
uA per device. Q109 is a cascode stage to improve power supply rejection. When
+5VDC is supplied to D109 from the display board, Ql11 turns on and charges Cl11
through R144. After this short delay, Q110 turns on and the amplifier operates
normally. When Q110 is off, the amplifier will not pass signal: the output appears
as a resistor to ground. Q106 and 107 are emitter followers which "unload" or
isolate the differential stage from the pre-driver stage.

Q202 and 203 are the second voltage gain stage. The gain is set by R124, 125, 203,
and 204. Q203 drives the inverted signal in this push-pull stage. This drive is
reflected in the current mirror: Q117 and 205. The collectors of Q202 and 205 are
connected through the bias transistor Q204. Q204 is set up as a Vbe multiplier
which allows the bias to be set by selecting the proper value for R207. When the
amplifier gets hot, the voltage across Q204 is reduced and thus, the bias current
does not increase and thermal runaway is prevented. The bias is set at the factory
for Class AB+B operation with 0.400 VDC across R211 and 223,

Q202 and 205 drive the output stage which is in a full-complementary, triple-
Darlington congifuration. Q201 and 209 are the NPN drivers and Q210-214 are the
NPN Ultracase output devices. Q206 and 215 are the PNP drivers and Q216-220
are the PNP Ultracase output devices. R208, 209, C203, and 204 stabilize the
output stage against current driven (Miller) oscillations. L1201, R234, 235, C205,
206 form the output network that provides stable high frequency loading and allow
any reactive load to be driven safely. Feedback is provided by returning the output
signal to the differential pair through the feedback network. R139 and 140 set the
AC gain at 31.6 (30dB). Cl12 sets the dominant closed loop pole at 100kHz. Cl13
and 114 ensure that the DC gain is unity.

Bridging (Mono Operation):

The output of the left channel is sent to the feedback point of the right channel
through R138. This causes the right channel to be a unity-gain inverting amplifier.
The normal right input is shorted to ground to prevent mixing or cancelling of
signals.

Protection Circuits:
There are four different protection circuits in the Models 750D & E.

Q207 and 208 are combined to provide DC speaker protection. If there is a DC
fault in the amplifier, C207 will charge through R236. At 10VDC, Q208 will
conduct and turn on the triac Q207, thus, shorting the output to ground and
protecting the speaker. If this circuit is false triggered, it will reset during any
pause in the output signal.




M\ ST b

Ql15 and 116 are the VI (Short-Circuit) limiters. R217-221 sense the current in all
of the NPN output transistors: The average value is seen at the base of Ql15.
When the current limit is exceeded, Q115 turns on and diverts the drive current
from the output drivers. R128 "pre-biases" Q115 so that less than 1 amp per device
flows into a short circuit. R130 and D111 "fold back" the bias so that as much as
10 amps per device can flow into speaker loads. Cl121 delays this circuit to allow
transients to pass. Highly inductive 2 ohm loads can be driven without turning on
the VI limiters. Q116 is the VI limiter for the PNP side in a similar circuit.

Q112 is an over-current protector for the pre-driver stage. If a DC fault occurs,
the extra current will be sensed across R123 and Q112 will turn on, pulling up the
collectors of Q106 and 107 and thus, turning off and protecting all the transistors
in the pre-driver stages.

D101 and 102 prevent Q101 from latching due to very high input signals.

"True Clip" Circuit:

Whenever the two bases of Q101 are not exactly the same, the amplifier is "out of
feedback". When this happens (clipping, short-circuit), either Q104 or 105 will

conduct. This current will drive the Darlington Q108 which drives the clip LED
directly.
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750E METER and STATUS INDICATORS

OVERVIEW:

The 750E differs from the 750D only by the addition of an impressive meter and
status indicator display. The display consists of, from left to right, two idle lights,
20 segments per channel of level meter, and the "true-clip" indicators. The
amplifier overtemperature indicators, the DC offset indicators, the AC line level
monitors, the power supply imbalance indicator, and the transformer
overtemperature light. The following paragraphs describe the function of each
feature on the display. The right and left channel circuits are identical, refer to
the schematic for details.

PART NUMBERING:

All components used for the left channel, or used in common for both channels
(power supply, etc.), are numbered in the 300 sequence. All components used for
the right channel are in the 400 sequence with the second two digits the same as
for the left. Check the schematic for complete part numbering and values.

POWER SUPPLY:

The power supply is derived from the auxilliary 12VAC winding off the power
transformer. This is rectified and integrated to supply approximately 16VDC.
Three reference voltages are generated by D337-339 providing the thresholds
needed for the comparators. Ref. (B) is filtered and used as the signal ground for
the metering circuitry: This is called the pseudo-ground.

DELAYED TURN-ON:

When the 750E is turned on (from the power switch or remotely), the amplifiers are
held off for about 5 seconds. This allows preceding signal processors to settle
before power is applied to the load. The 750E is free of turn-on transients. When
power is applied to the unit, Q308 is turned on while C306 charges. This prevents
the current source on the amplifier module from turning on (thru D332). During
this time the 555 timer (IC307) causes the idle lights to blink. When C306 is fully
charged, Q308 is turned off and the current source trigger current is allowed to
flow. Q309, which had been held off, turns on and the idle lights stop blinking,
indicating that the delay is over and the amp is passing signal. D346 insures that
the delay sequence is not skipped due to rapid on-off activity. D347 prevents any
power supply modulations from false triggering the delay during normal operations.

THE 60dB METER:

The output of each channel is connected to a precision rectifier (IC303) and
integrated (R309, C304). This level is presented to the LM3915 display driver chip.
The LM3915 is designed to drive 10 LEDs in 3dB steps. The chip is used in the dot
mode to save on power dissipation. This means the that 3915 only turns on the LED
that represents the 3dB range corresponding to the input level. The other LEDs are
connected in series and thus, the lower level LEDs are turned on by the higher
ones. Due to voltage constraints, only 5 LEDs can be connected in series. Two
transistors (Q301-2, etc.) are used to keep the lower string on when the higher
string is lit, IC304 adds 30dB to the lower level driver so that IC30! covers the
-57dB to -30dB range and IC302 covers the -27dB to 0dB range.
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AMPLIFIER OVERTEMPERATURE INDICATOR:

There is a thermal switch in series with the turn-on trigger for the current source,
this switch is mounted on the amplifier heatsink and will open if the heatsink ever
exceeds 90 degrees C. If this happens, Q310, which has been forced on by the
trigger current, will turn off and allow the LED to light (D330) to show that the
amplifier module has turned off due to high temperatures. Since the fan should be
running at full speed, it should not be more than a couple of minutes before the
amplifier comes back on.

DC OFFSET:

The output of each amplifier is also connecteci thru an integrator to a pair of
transistors. If there is a DC offset of more than - 1.0V, one of the pair will turn on
and the LED will light. NOTE: If there is a DC offset of more than 8 volts, the

DC speaker protection circuit will trigger and the output will be shorted to ground.
POWER LINE MONITOR:

The AC line voltage is monitored by measuring the voltage across one of the
primaries, rectifying and integrating it, and comparing it with levels corresponding
to 125VAC (A) and 105VAC (B). If the high line LED (RED) turns on, check that
the voltage of the line matches what the amplifier is wired for, overvoltage can
reduce the life of filter capacitors and other components in the amplifier. If the
low line LED (YELLOW) turns on, again check for the correct line voltage at the
wall.. Also, check that the wire guage and length are sufficient for the total power
being used. The lo-line LED is only a caution: The 750E can operate at very low
line voltages (with a reduction of available power) without failure.

POWER SUPPLY IMBALANCE INDICATOR:

The B+ and B- supplies are compared across the string of R337-8 and D340-1. If
there is a difference between the rails, then the sensing node will be outside the
window defined by the reference voltage (A) and (C) and the LED will be turned on
by the comparator (IC305).

TRANSFORMER OVERTEMPERATURE INDICATOR:

The Model 750E display features a transformer overtemperature indicator. Both
metered and unmetered models of the 750 have a circuit breaker built into the
power transformer. If the temperature of the transformer exceeds 110 degrees C
the breaker opens, illuminates the TX110 LED and shuts off the transformer. The
fan will continue to operate and cool the transformer. The circuit breaker will
automatically reset when a safe temperature is reached.
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750D DISPLAY CIRCUIT DESCRIPTION

12VAC from the power transformer is rectified (D310-304) and integrated by C301
to supply approximately 16VAC. C302 and R302 set up the time constant for Q301
which operates the delay turn-on for both amplifier modules. D316 prevents fals
triggering.

MODULATION LIGHTS

The left amplifier output is connected to a blocking capacitor C303 thru R305 into
a dual state window comparator which will detect signals as low as £ .7VAC. When
either a positive or negative signal that is larger than .7V peak is applied, this will
cause either one of the comparators outputs to go to ground, thus turning on D310.
Right channel is similar.

TRUE CLIP INDICATORS

Q104 and Q105 located in the differential stage on the amplifier module, set up the
true clip sense circuit. If there is a difference in the input stage (out-of-feedback)
one of the two will immediately turn-on, driving Q108 into saturation which will
turn on the clip LED, D309. The right channel is similar.



51 dB DISPLAY

. . t16V
402K
IP400-1 w40
RA406 RA407 RA408 > Ve 8 Vi R GRN
S ! D410
T |18 R414 5! GRN
JP400  R400 10K ¥ D411
e o Ic303C D426 IC304A i D402 ?l\‘:gil]ﬁ §DAGIZN ?l\‘:gil]ﬁ DC OFFSET Q405
. 4 18 LM358 Jé JéL} GRN 2N4403
1N4148 SeNAL yo3 Q406
IP400-2 Ca04 \ca0L 1C402 198 o 2N4401
10UF/50V D427
TANT LM3915 LM3915
1N4148 C405 +
1uF/25V D414 R427
R403 14! GRN| Q407 680
10.0K !\DAIS 12w 2N4401 osw
IR At
s RerF ouT ReF ouT D416 Ra23
= 3 I &) 10K DC OFFSET v, D421
ReFAD) ReF A0 D417 180 10u INDICATOR
s B (+5.0V) I At Q404 25V RED
3 D418 2N4401 TANT
o X
MODE RO V- RIO V-
= =
N.C. B B
51 dB DISPLAY 16V
R300
40.2K
R314 ! D309 R320
JP300-1 v |2 10K v D3G1§N 10K
|18 é& G
! D311
JP300  R302 a7 s Q301 It A= s 0303
118K D326 D302 2N4403 !{‘0312 2N4403
1C3038 10998 cr 19 G DC OFFSET Q305
TL074 1N4148 SoNAL D303 R315 = A R321 2N4403
v12 I A 10K u13 1 ¥ e 10K Q306
JP300-2 C304 2N4401 14.9V.
10uF/50V D327 TANT LM3915 LMm3915 R326
R303 c305 _|+ 1K
10.0K 1N4148 1uF/25V
R324 R327
RHI 240K Q307 680
I 12w 2N4401 osw
g = REFOUT REF OUT R323
S|
REF AD) ReF A0 DC OFFSET . D321
Lol B (+5.0V) Q304 INDICATOR RED
~ 2N4401
o
MODE RO V- RLO
= =
1301 NG B B
B
(o}
D -
CLIPPING INDICATOR TURN-ON DC OUTPUT
E
RED  RED
E Ré01 %20 %19
. S50 T TE—LEEL
R301
680 320 D439
%\A \L& RIGHT D329 R332 R337 R339
T~ ™ 1N4148 1K 1K 10K R342
RED  RED R336 100K
10K
Q310
3302 Riis 2N4403
R350 D32 D323 0.05V.
B- 47.5K 0.5W %4740 1N4T740 D325
B 1N4148 R351 1000EG 9.7v|
GG ) = s ey Eirr
C
—~AAN—T
. Vi Q309 T
B+ R349 R352 150V 2N4403 R338
47.5K 0.5W Y +C310 47K
10uF R346 D422 gy XFMR OVER TEMP
+16V. oV 1K RED INDICATOR
F301 Q311 b 0g_|+
= 2N4401 1uF / 25V—T~
B (+5.0V)
15A (fast) +
AC ( . . R347 v LM339 Q328
c30L |+ csoz |+ 3.9K 2N4401 R333
POWER SUPPLY = — Ca0at Rass o
AC 4X1N4004 1000uf  1000u 47uF. 1K
Das EY EY 10V D330 R343
TANT IN751 100K
.
POWER SUPPLY IMBALANCE TURN-ON DELAY / TRANSFORMER OVER TEMP / IDLE BLINKING

BGW Systems, Inc.
13130 Yukon Ave.
Hawthorne, CA 90250

Title
48dB-Display
Size Document Number Rev
c 48dB-Display A
Date: Monday 22003 [Sheet 1 of




100
200
3Q¢
SQQ

SERIES
SERIES
SERIES
SERIES

PARTS
PARTS
PARTS
PARTS

CHASSI(S ASSY..
MANL 7300
0S66-0010
Q830-2000
Q700-~1114
0900-830¢C
1001-Q7S4%
110Q=-0753
1100-0734
1231=-0908
1231-006G9
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3CQ0-C7Ss
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93QS-Q754
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3520-520%
1231-1191
1231=-320Q7
1353=-3011t
2200=-30Q¢C2
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SQ07-GQ0S
$3514=373¢
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3S51a=-3732
3514=27S3
3514=-37354
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CAP 1 OXUF 100V CaOw~P GR
CIRCULIT JRSAXER 20 aAm>
XNQ8,STANDARD ,PUSH CON
XFMR PwR MCO 8000 TJrRQOIID
HEAT SINK ASSY MCOEL 7300/E
FAN/S® [ TCH HARNESS 7SC0 & 38SQ
wIRE HARNESS MQOOEL 73CO
CONNECTOR 3INOINMG PAST
CONNECTOR SINOING PCST
CAP CLAMP 7SQ0O/S

TARGIOD TX 8RACKET 3CCO
SPACER, #5 NYLON«.SC0 IN.
la/s3 8* PR CA3LET USA 37D
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FRONT PANEL MO2&ZL 7S00
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STSEP ATTEN A.C.3.
[NPUT ASSY STER. aAaCTIVE [(MRUT
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HEATSINK MJCULS: 1001-97Ss

00%0-1239 CARP 1 2Q00RF 100V MICA c205
0Q090-0240 CAP 24CPF SQQV MICA 203,204
0129-0100 CARP L LUF 2Sv D1scC €20:,202
0369-3047 CAP . Q4a7UF 100V MYLAR c20s
0369-0100 CAP (IUF 100V MYLAP C208-213
0S84-0009 2UF SOV, NONPCLAR ELECTRGO CAP c2qa7
0630-0001 SWITCH.THERMAL,90'C,Q0R Ts201
C630=-34a4] SW THERM con<1§i572450-344—001 TS202
1850-0001 PRE-GREASED [NS. &4-ULTRACASE
1850-0002 PRE-GREASED [NS. 7- TO=-126&
1853-Cc7c6 2SB706A TRANSISTAR »oNP Q215-229
1353-2453 TO-128 200V TRANSISTOR ©NS 1282.,203,206
1854-0745 25074&A TRANSISTOR NPN Q209-214
1854-2450 SJE 2450 NPN 4QV TQO=-125 Q224
18S4-24352 TO=1286 200V TRANSISTOR NEN Q201,245
1884-4992 M8S4992,Sw(TCH,2I0LIPEC,SILICON G208
1884-5344 2N6345A THYRISTOR.TRIZOE 8(01R 02048
1900=a0Cs ° IN4QO4 DI(QOOE 1a aQoOvV 0231.232
4025-10G1 WIRE WOUND RES 109 2% S% 8ww @211.,223,23S
&«Q25-2370 #IRZ WCUNC RES 2,7% 2% S% SW4H A23a
43sS¢-3330 RES .33R S¥ [0% ROCX 24D 2212=-215
9224-223
S0CsS-1030s RES 10 XA’ 1/24 5% R203,29%4
SGQsS-470} RES a70R 1724 SX% R210.222
SQ005-4703 RES 47 kR 1/ 2w S% 206,235
S0&8S~1002 RES,1Q0R ., l/6A,5% 208,239
S0&65-1003 RES LKR /4w 5% R20s5,237
SQ0&85=-13C4 RES LCOKA /44 S% R217-221
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6C1G0=-2702 RES 2.7%2 (% lo¥% R201.,232
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$008-97Ss2 PC3 ASSY [NPUT/ORIVER 7560
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2129-3100 CAR . LUF 25v 21s¢ Clls 1t3.122
0383-0012 «JL2UF SX 120V MITAL MYLAR CiQl 1w
0343=-2123 CAP L IUF 1300y MyL_a® Cle7.123
J421=3047 47UF SOV NP Fa0iap Cid2,113
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18S4-4a49
1SQ0=-4143

13CQ=4732
SQQLl=-a732
S0Q95-2293
SG03=a734
S09S~-3903
SClL1=-1CQ2
S0i1l-1341
SO011=-1781
SO0t1l=-24R9

S96s-1301
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S06S-1333
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S085-13¢C 1L
S0&835~-a7Q2
S083=~4733
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1QUF S0V RAD €LZ=¢
I UF SOV NONPQLAR RAD ESLECTRA

MPSA93/92 TRANSISTOR PNP
2N440Q03 TRANSISTCR onp

MPS A-13 TRANSISTOR NPN
MPSA43/42 TRANSISTOR NPN

OQUAL NPN LOw NOQISE UPA 74
2N&44AZ ] TRANSISTOR NPy
IN&148/INSL1G DL2O0E

LNG7352 33v ZENER 0O(CDE
RES 47.SKA KRN&QD 1x

RES 22 KR 172w SX
RES 470 X= L/ 2w S%
RES 39 XKR 1/ 2% SX%
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c122
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Qlis.117?
Ol01.4102,134
QL35.107,108
DlLig=-113
OQLO03,106,114
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RLLL.148
R128.132
[2130,13¢
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RlasS
R129,110,12a
R125+ 134,138
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