
There are several starting
points to the design of a

power amplifier: pure hi-fi with-
out any compromise; simplicity
and reliability; high output
power. The design of the present
amplifier is a mixture of these.
The result is a unit that does not
use esoteric components, is not
too complex, and is fairly easily
reproduced. In fact, it could well
be named a ‘Hi-fi public address
amplifier’.

There will be a few eyebrows
raised at the power output of
300 watts (into 4 ); it is true, of
course, that in the average living
room 30–40 W per channel is
more than sufficient. However,
peaks in the reproduced music
may have a power of 10–20
times the average level. This
means that some reserve power
is desirable. Also, there are loud-
speakers around with such a low
efficiency that a lot more than
30–40W is needed. And, last but
not least, there are many people
who want an amplifier for rooms
much larger than the average liv-
ing room, such as an amateur
music hall. 

Straightforward design
Since every amplifier contains a certain
number of standard components, the circuit
of F i g . 1 will look pretty familiar to most
audio enthusiasts. Two aspects may hit the
eye: the higher than usual supply voltage
and the presence of a couple of ICs. The
first is to be expected in view of the power

output. One of the ICs is not in the signal
path and this immediately points to it being
part of a protection circuit. What is uncon-
ventional is an IC in the input stage.
Normally, this stage consists of a differential
amplifier followed by a voltage amplifier of
sorts, often also a differential amplifier, to
drive the predriver stages. In the PA300,
the entire input stage is contained in one

IC, a Type NE5534 (IC1).
The internal circuit of IC1 is

shown in the box on further on in
this article. It may also be of in-
terest to note that the NE5534 is
found in nine out of every ten CD
players (as amplifier in the ana-
logue section). This is reflected in
its price which is low. Its only
drawback is that its supply volt-
age is far below that of the re-
mainder of the amplifier. This
means an additional symmetrical
supply of ±15 V. Moreover, it re-
stricts the drive capability of the
input stage. The supply require-
ment is easily met with the aid of
a couple of zener diodes and re-
sistors. The drive restriction
means that the amplifier must
provide a measure of voltage am-
plification after the input stage.

Circuit description
The input contains a high-pass
filter, C5-R3 and a low-pass filter,
R2-C6. The combination of these
filters limits the bandwidth of the
input stage to a realistic value: it
is not necessary for signals well
outside the audio range to be
amplified – in fact, this may well

give rise to difficulties.
Opamp IC1 is arranged as a differential

amplifier; its non-inverting (+) input func-
tions as the meeting point for the overall
feedback. The feedback voltage, taken from
junction D7-D8, is applied to junction R4-R5via R9. Any necessary compensation is pro-
vided by C9, C12 and C14. The voltage am-
plification is determined by the ratio R9:R5,
which in the present circuit is 40.

The output of IC1 is applied to drive
stages T1 and T3 via R6. These transistors
operate in Class A: the current drawn by
them is set to 10 mA by voltage divider
R10-R13 and their respective emitter re-
sistors. Their voltage and current amplifi-
cation is appreciable, which is as required
for the link between the input and output
stages.

The output amplifier proper consists of
drive stages T6 and T7 and power transis-
tors T8, T9, T14, T15. which have been
arranged as symmetrical power darlingtons.
Because of the high power, the output tran-
sistors are connected in parallel. The types
used can handle a collector current of 20 A
and have a maximum dissipation of 250 W.

The output stages operate in Class AB
to ensure a smooth transition between the
n-p-n and p-n-p transistors, which prevents
cross-over distortion. This requires a small
current through the power transistors, even
in the absence of an input signal. This cur-
rent is provided by ‘zener’ transistor T2,

P A 3 0 0  P O W E R  A M P L I F I E R

Design by A. Riedl

Technical  data (measured with power supply shown in Fig. 2)
Input sensitivity 1 VrmsInput impedance 17.8 k
Power output (0.1% THD) 164 W into 8 

275 W into 4 
Music power(500 Hz burst 176 W into 8 

5 cycles on, 5 cycles off) 306 W into 4 
Power bandwidth (90 W into 8 ) 7 Hz–67 kHz
Slew rate 20 V/µs
Signal-to-noise ratio (referred >96 dB (A-weighted)

to 1 W into 8 )
Harmonic distortion (THD+N) at 1 W into 8 : <0.004% (1 kHz)

(bandwidth 80 kHz) at 150 W into 8 : <0.001% (1 kHz)
<0.05% (20 Hz–20 kHz)

Intermodulation distortion at 1 W into 8 : <0.003%
(50 Hz:1 kHz; 4:1) at 100 W into 8 : <0.0035%

Dynamic IM (rectangular 1 W into 8 : <0.004%
wave + 15 kHz sine wave) 150 W into 8 : <0.06%

Damping factor (at 8 ) <345 at 1 kHz
<275 at 20 kHz


