which protect against reversed supply
polarity (note: D1 is not installed if the
preamp is built on a single PCB with
the amplifier).
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Amplifier

The signal from the volume con-
trol pot is fed via CONS, an RF filter
network (100Q/100pF) and a 470nF
capacitor to IC2, the AN7511 chip
input. This time, the input bias resis- =
tor is 1IMQ and there is no bias resis- \
tor at input pin 2 of IC2 since it has
internal biasing (30kQ to ground). The
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combination of the 470nF coupling i
capacitor and a 30kQ input impedance

gives a low-frequency roll-off of -3dB 2 =
at around 11Hz. W~ A

The balanced outputs from IC2 are B
at pins 6 and 8. The pin 6 output sig- mm
nal is in-phase with the input signal, “

ny

100k
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tentiometer VR1 or VR2 is used to adjust the
and drives the speaker in bridge mode.
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while the pin 8 output is inverted. m..W c
The overall gain is typically 34dB, so -
a 30mV input will give an output of ) 534 o=sX
round 1V RMS or 125mW into 8Q. mmmmwmm mu.mnm
Note that due to this bridged out- Zue m 050 R m 3
put configuration, the recommended Z%585 =2 Bo T
minimum speaker impedance is 8Q. | — |-~ a m ] e e e p= -
Pin 1 of IC2 is the standby input 53 g 357 & £ E rm..n
(SBY) which, if pulled low, shuts DHAMNM& =& -]
o pe @ Zelixce - m M (Inﬂu ©
down the amplifier and puts IC2 into wre>9s59 4 5= g
alow-power mode where it consumes o3 < EZ = m =
around 1pA rather than the typical qui- b= E » m
escent current of 30-60mA. This can €= 8 s A
be controlled using an SPST switch or 69 = omom
by a microcontroller. w wm e
The 10pF capacitor from pin 1 of IC2 8 . ol TEE
to ground, combined with the associ- —Ak—- NE A= ] s £ g 2
ated 100kQ resistor, forms a “soft start” = ’ B0 =
circuit which prevents clicks and —AW—r- m rru
pops from the speaker when power * £
E X . M h— &g
is first applied. The 10uF capacitor > 2 -
is initially discharged and so pin 1 is = L § 2 N S
held at ground, enabling the standby 7T S _ 8 . ._- m..m
feature. This capacitor charges through T - 3 el =0
the 100kQ resistor and so IC2 comes 5] znum Q2

p

out of standby a short time after power
is applied, when the circuit voltages
have had time to settle.

Similarly, the 10kQ resistor from pin
1 of CONG6 to pin 1 of IC2 limits the
rate at which the shutdown feature is
enabled, preventing a sudden transi-
tion which would cause the output to
also generate a transient, resultingina ..ow
loud sound from the speaker. i

Note that these resistors consume
some additional current in standby
mode (Ve + 110kQ), giving a total
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- The signal then passes to the amplifier section at right
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1: complete circuit diagram for the Pre-
musical instruments connected to in

2 CHAMPION AMPLIFIER & PREAMP

standby current of up to 120pA at g . S g
maximum supply voltage. o o9 S i B

There is also a separate mute input Mw * X m_ mo g8
at pin 4 of IC2. This allows the output =T 6
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the IC to deliver twice the RMS volt-
age to the speaker, for up to four times
the power.

Thus, as already noted, the Cham-
pion punches well above its class,
giving around 7W peak power into an
8Q load from a 12V supply. Mind you,
the Champion can’t deliver that sort
of power continuously. The small DIP
chip~package-simply-can’t-deal with
the dissipation under those conditions
continuously and thermal limiting
quickly kicks in, even if a heatsink
is fitted.

The continuous power available (de-
pending on supply voltage) is around
2W. That’s still quite a bit better than
the LM386.

The LM386 also needs more external
components than the AN7511, despite
having fewer features. The LM386
needs a “Zobel network” at its output
(resistor and capacitor) for stability
whereas the AN7511 doesn’t. The
1LM386 also needs a large DC-blocking

capacitor between its output and the -

speaker but because the AN7511
drives the speaker in bridge mode,
no DC blocking capacitor is required.
All we really need to build a working
circuit around the AN7511 is abypass
capacitor, AC coupling for the signal
input and some RC filters for the mute
and standby control pins.

In standby mode, the AN7511’s cur-
rent consumption drops to just 1pA
so if used in combination with (say)
a microcontroller, the AN7511 won’t
draw any power unless you are actu-
ally using it. The mute and standby

Features
Wide operating voltage range

Low parts count
Low distortion

Preamplifier has two inputs, mixed 1:1
Mute and standby control

@ & © & @ © @ ©

Specifications
Operating voltage range: 4-13.5V

Music power: 3W @ 9-12V
Signal-to-noise ratio: ~65dB

THD+N, 1kHz: ~0.25% (see Fig.4)

Bridged output gives high power at low supply voltages

Preamplifier compatible with microphones & electric guitars

Over-temperature protection (auto-limiting)

Output power: up to 4W continuous (see Fig.3); 7W peak

Frequency response: -2.5dB @ 20Hz, -0.3dB @ 20kHz (see Fig.5)

Gain: 34dB for Champion, up to 58dB with Pre-Champion

itivity, Champion only: 52mV RMS @ 5V, 125mV RMS @ 9-12V

itivity, Pre-Champion + Champion: 2mV RMS @ 5V, 5mV RMS @ 9-12V
Quiescent current: 2mA (Pre-Champion) + 30-60mA (Champion)

Standby current: 2mA (Pre-Champion) + 40-120pA {Champion)

features are designed to avoid clicks
and pops when the unit goes into and
out of standby, too.

The Pre-Champion

As good as the Champion is, we
know that many readers will want a
companion preamplifier to go with it,
just as the CHAMP had the Pre-CHamp.

Heatsink Modification

If a 10mm ~ 14dmm wide
heatsink is not available,
a 19mm wide one can be
used. However, it will
require drilling another
mounting hole, as shown
here.

siliconchip.com.au

But whereas the Pre-CHAMP was a
very basic 2-transistor circuit, the
preamplifier for the Champion is a
special low-voltage op amp IC that has
considerably better performance. This
will enable you to use the Champion
with a microphone or many musical
instruments, such as electric guitars.

We have designed a small PCB to
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