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INTRODUCTION

This manual provides the technical and service information required to

perform all forms of maintenance to the GFA-1 and GFA-la Power Amplifiers.

Section 1 covers the theory of operation and testing of the amplifier.

Sections 2,3,4,5 and 6 provide the information essential to the service

technician. Questions pertaining to unique service situations should

be referred to the Technical Services Manager at ADCOM.



SECTION 1

CIRCUIT and THEORY

GENERAL DESCRIPTION

The ADCOM GFA-1 (and GFAlla) Balanced Bridge Power Amplifiers are 2 pairs

of true complementary-symmetric power amplifiers (4 amplifiers) mounted

on a common chassis. Two of the four power amplifiers are driven out

of phase as a pair of "bridging" amplifiers. This technique creates a

balanced output from an un-balanced input. The amplifier employs input
bandwidth limitation to control RF and T.I.M. related high-frequency aborations.
The amplifier features a unique main-frame construction with a high efficiency

forced-air cooling system. The la version incorporates an advanced protection

technique offering "full coverage" electronic operating protection.
BRIDGING FOR POWER 1

-Bridging two power amplifiers is an engineering techniqﬁe which permits

the combining of the safe operating aspects of a smaller amplifer with

the power and price needs of the high-fidelity marketplace. Our current
semiconductor technology makes it possible to build inexpensive high performance
povwer amplifiers (up to 70 watts) that are virtually “bullet proof" in

terms of load driving ability. At these voltages power transistors are

very relaible. By coﬁbining two power amplifiers as in Diagram 1, we .

get higher power without decreasing performance or relaibility.

What happens is that be inverting one of the two power amplfiers



and looking at the voltages that appear between the two outputs, we get

the sum of the two outputs. This output is twice the voltage of either

separate output. As the mathematics for power are a squared functionm,

doubling the voltage means four times the power. Thus, the bridging configuration

yields low-cost high power safely.

CIRCUIT DESRCIPTION

POWER AMPLIFIERS
Referring to the GFA-la schematic (section 3) the amplifier operates as
follows:

The incoming signal is DC decoupled by Cl with Rl and C3 providing
frequency limiting and R.F. protection. This signal is then applied to
the bases of Ql and Q4 as one of the bridging signals and Q2 and Q3 for
the other. Ql and Q4 drive transistors Q5 and Q6 completing the voltage
drive portion of the positive amplifier. These signals are then fed to
the output stage made up of Q10, Qll, Ql2, and Ql13. This output section
“is biased and thermally tracked by the network made up of CR30 and Ql6.
Feedback from this positive amplifier is returned to Ql and Q4 via resistor
R24. This same signal via R25 is fed to Q2 and Q3 which form the input
section of the negative signal amplifier. Q6 and Q7 comprise the remainder
of the voltage gain stage for the negative side. This negative signal
then drives the output section made up of Ql4, Ql5, Ql6 and Q17 which
is biased and thermally tracked by Q18 and the diode CR31l. The two power
amplifiers making up the bridging amplifier channel share a common power

supply and common floating voltage regulation provided by diode CR3.



POWER SUPPLY

All power is provided by a common power transformer utilizing separate

power diode rectification and separate filtering capacitors (C26 through
C29). Two speed fan operation is provided by switch S2 and limiting resistor

R89.

VARTATIONS BETWEEN THE GFA-1 and the GFA-la

In our description of the operation of the GFA-la and our reference to

the schematic we made no mention of the protection circuits employed.

These protection circuits are the major differgnce between the GFA-1 and
the GFA-la. Please note the short protection schematic in section 3.

This is the GFA-la protection schematic. The protection integrated circuit
Ul has been added and the old protection system of the GFA-1 obsolete.
Transistors Q19 and Q20 (along with their adjacent channel equivalents

of Q22 and Q23) constantly monitor the positive going output current to

establish dynamic current limiting.

The GFA-la also utilizes an improved thermal tracking network by attaching

" diodes CR30 and CR31 to the heat sink and has replaced the power supply
rectification diodes (originally on the PCB) with a set of full- wave
bridge rectifiers mounted on the heat sink for superior cooling. In addition
the GFA-la incorporates a set of peak power monitors in the form of transistors

Q25 and Q26 driving LED's CR28 and CR29.



SECTION 2
SERVICE INFORMATION

Test Set-Up

A-INTRODUCTION

The GFA-1 and GFA-la are unique power amplifiers in that they are a pair
of bridged amplifiers. The use of common grounds in the output system
will cause considerable problem. Testing will require a FIRST-CLASS
test set-up consisting of good equipment and good connections. SHOULD

EITHER OF THESE REQUIREMENTS FALL SHORT, NO SERVICE SHOULD BE ATTEMPTED .

Throughout the course of this manual we strive to present the shortest
and most practical service pathway. The technician is advised to read

the manual before attempting service to assure the best use of his time.

B~EQUIPMENT !
Servicing the GFA-1 series of power amplifiers will require the following
types of equipment. We have identified appropriate manufacturers and

models as guidelines.

-

1. Distortion measuring set- This device must h;ve balanced
inputs. An accuracy of 0.002% T.H.D. residual and an input capability
of at least 100 volts over a frequency range of 20 Hz to 20 kHz is needed.
We suggest the Sound Technology 1701A.

2. Volt meter- Greater than 100 kOhm per volt input sensiti&ity
and a minimum sensitivity of 2 millivolts for both AC and DC. measurements.
The audio portion of this requirement is included in the Sound Technology

1701A.
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3. Audio generator- An unbalanced output audio generator with
less than 0.002% T.H.D. over the frequency range of 20 Hz to 20 kHz at
a 3 volt output level. We suggest the use of the generator portion of
the Sound Technology 1701A.

4. Oscilliscope- Capable of balanced input and a verticle sensitivity
of 30 mv. The unit should have triggered sweep and a 10 MegaHertz bandwidth.

5. Line Controller- A "Variac" type of main power line controller.
Adjustable from 0 to 130 volts, this unit should have a 25 amp caéability.
As all IHF tests require a main voltage of 120 volts throughout the test,
only a high quality controller with good high current line regulation
should be used (Staco, Generai Electric, General Radio, Superior Electric,
etc..).

6. Load- a fully isolated 8 ohm non-inductive load with less
than 500 pfd intrinsic capacity. The load should be capable of dissipating
over 400 watts and be connected to the power amplifier with at least #14
;ire. |

7. Tools- A standard % inch screw driver, a standard #6 phillips

screwdriver (we suggest an electric drive), a soldering iron of at least

35 wats, a solder sucker or equal, pliers, and diagonal cutters.

C-TEST SET-UP

Any testing of the GFA-1 series of power amplifiers will require a first-
class set-up and the careful avoidance of any form of common ground. Secure
all test leads carefully and use only heavy leads between the power amplifiers
and the load. Take the Distortion and Oscilliscope measurements from

the power amplfier terminals and not the load.
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Attach the load to the output of the power amplifier. Make sure that
the load has no connection with any other part of the test set-up. This
means that the load has no "hot" and “ground" only a "+" and a "-". When
operating in the "both channels driven" mode, there must be no accidential
connection of any of the output lines to any other line! The balanced
input of the distortion measuring unit should be attached to the amplifier's
output in the same manner.
UNBALANCED TEST EQUIPMENT
If there is no alternative to the use of unbalanced test equipment the
technician is reminded that a 200 watt bridging amplifier is really a
pair of 50 watt power amplifiers, one of which is operating out-of-phase
with the other. Measuring from chassis ground to either the “+" or "-"
output you will get roughly 60 watts into 8 ohms. Remember that the *"-"
output is NOT ground but an out—of-phase signal. The distortion measurement
\yill be better than specified and the slew rate will be about %. All
other measurements will be roughly the same. Try to avoid using unbalanced
measurements as the power amplifier was designed to operate in the bridging

- mode and that is it's “real" world.

BEFORE YOU OPEN THE UNIT

All too infrequently we find that the source of our troubles with a product
were "cockpit" errors in one way or another. Any power amplifier should
be powered up before opening just to check for a "no real fault" condition.
This may require replacing the power line fuse first. Fuse failure ma&
result from other causes than internal amplifier failure. It is realistic

to assume that nothing but the fuse is bad.



DISASSEMBLY

Once the unit has been assessed as defective further service will require
opening the unit. Place the GFA-la on the bench in front of you with
the POWER SWITCH end towards you.

Using a #6 phillips screwdriver follow these steps:

a- Remove the 8 end screws.

b- Remove the 10 screws around the edge of this end caﬁ.

c- Remove the 10 screws around the other end cap (this is the
end with the speaker outputs).

d

Slide off the end cap facing you (the one with qhe power
switch).

e~ Slide the top cover piece out towards you and lift it away.
At this point the printed circuit board is fully accessable for voltage
measurements.
POWER TRANSISTOR REPLACEMENT
Once the unit has been opened and the fault mode assessea as including
the failure of an output transistor, the following additional disassembly
procedure must be followed:

f- Remove the 6 side screws on the bottom cover (three on each
side).

g~ Slide the bottom cover off.

h- Carefully roll the unit over onto the printed circuit board.

i- Remove the 4 standard screws securing the black power transformer.
Set the transformer to the right of the unit and remove the steel plate

securing it.



j- Using a long phillips screwdriver, remove the four screws
securing the power transistor covers and slide these covers out of the

heat siﬁk.

k- Remove and replace the appropriate power transistors.

After completing repairs reassemble the unit in reverse order. Be especially

careful not to pinch wires or drop debris into the unit while reassembling.
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SECTION 3

Operational Specifications
(As per IHF A-202, 1978)

1- CONTINUOUS AVERAGE POWER OUTPUT is the minimum power available over
the frequency range of 20 Hertz to 20 kiloHertz at less than the rated
distortion (IHF 3.1) this output level is 200 watts per channel into 8

ohms and 350 watts per channel at 4 ohms.

2~ DYNAMIC HEADROOM is the ratio between the power at 3Z THD and the continuous

power noted in step 1 at 1 kiloHertz (IHF 3.2.3) and is 1.3 dB.

3- FREQUENCY RESPONSE is the change in output compared to the input with
a frequency of 1 kiloHertz as the "“O" reference ponint (IHF 3.13.1) and
is +, -0.25 dB from 20 Hertz to 20 kiloHertz at 200 watts, both channels

driven, onto 8 ohm loads.

\4~ SENSITIVITY is the input voltage required to produce an output of 1
watt into 8 ohms (2.83 volts RMS) (IHF 3.7) and is 72 millVolts RMS for

a gain of 31.5 db.

* 5= “A" WEIGHTED SIGNAL TO NOISE RATIO is the ratio between a 1 watt into
8 ohm output signal level anﬂ the output when the input has no signal
and in terminated with a 1 kilohm resistor. The noise is filtered through

a standard "A" type network (IHF 3.12.2) and is 90 db.

6- LOW FREQUENCY DAMPING FACTOR is the ratio between an 8 ohm load and

the 50 Hertz output impedance (IHF 3.11.2) and is 60.

7- CROSSTALK is the ratio of the worst cross channel leakage over a range

of 100 Hertz to 10 kiloHertz (IHF 3.14.1) and is 50 dB at 10 kiloHertz.
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8- SMPTE INTERMODULATION DISTORTION is the distortion resulting from the
amplification of a signal consisting of a 4 to 1 mixture of 60 Hertz and
7 kiloHertz (IHF 1.18 and 3.15.4) and is less than 0.1% at an output level

of 200 watts into 8 ohms.
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SECTION 4

SCHEMATIC DIAGRAM WITH VOLTAGES

ADCOM GFA-la
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