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ACTIVE GUITAR

Dimitri Danyuk and George Pilko

orma of the mast importznt functions in sound rain-

forcement systerns are performad by low-leved

preamplifizrs, They must amplify signals from milli-

walt fevel with & minirmum amount of efectronic

noise and hum, Considering a gultar magnatic
pickup as a signal source, the Input Impedance specification is
of particular importance.

The output impedance of guitar pickups can vary by a factor
of 40h1 over the audio band. The d.c. output resistanca of
pickups lies In tha range 3 - 15k02 and thair inductance s
around 2 - 10H. Befors & signal enters the amplifier input, it has
been passed through a ‘ong shislded cable. Cable capacitance
and pickup inductancs form a parallsl rescnant gircult which
shifta the pickup resonence several colaves lower.

The guitar signal s amplified by an overdriven amplifier 1o
achigva the required sound. This reduces the signal dynamic
ranges so interferenca such as hurn, clicks and pops produced
by the long cakle become evidert. A possitle solution is to use
& noige gate, but the gate's switching effects are avdible.

This article describas an active front-and circult which allows
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one fo properly intedface a magnetic pickup and combo ampii-
fier, Rejection of unwartsd signals and increass in the output
chynarmic range produces marked improvertant in performance.

Uzualty, the active slactronics cirouit consigts of a battery
drivien, cp-amp based voliage follower placed inside the guitar
[1]. This is =ot very convenient since the user needs to be aware
of ine battery state. An advantage of the proposed ciroult s that
it ghares tne same cable end jacks and 5 ready 1o operata
wiven the combo ampifler Is twrnad on.

The circult diagram of the amplifier minus the power sepoly
s ehown In Figs 1 and 2. It is based on the authors' praviously
punlished circuit [2]. This has been redesigned 1o achiave the
lowest signal to noiee leval and 0 increases the amount of
control. The guitar unit is a common sourcs stage with tran-
gistor O and emplovs passive, noisalass eoualisation to
produce ‘Fresence’ (switch 52} and ‘Middle cut’ (switch 51)
gffacts,

Boin controls belng combined with 2 certain degras of over-
drive in combo armplifier implements interesting anistic sffacis, If
the pickup has 2 pronounced middle frequency woice', one can
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FFig. 3 Set of frequency responsas or tha aotve guitar plectronios:
cunvg 1 - switch &1 s closad and 52 is opanad, curve 2 - bath
switchas are clossd ['Presencs’ effect is enabled), cuves 3-5 - both
swilchas are opened ('Middle cun’ effect is enableg), curves 5-8 -
switch 571 is opened and 82 |z cosad (boih alfects are enabloo,
Cumvas 3,6 - A2 =510 0, curvas 4, 7 - A2 = 1kil, cunes
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change the comporants C1 and L1 to mufiz il For example,
with the DiMarzio GH-1207 numbucking pickup, ¢ was found
C1 =022 pF and L1 = 0.2 H, Tha 58t of maasursd fraguancy
responses with these clements Is given in Fig 3

Trarsistor Q1 is a 2N4416, 2NG2T70, 2N5453 or similar,
praferably low-noiss iype, with [ dss - 10mAand WV iglgs ~- 3
V. The pinch-off voltage V [Dlgs must excead the peak output of
the plekup paing used to prevent clipping in commen source
stage. The guiescent drain current is set by resistor R1 and
should be equal or slightly higher than half of the drair current
saluration value | dzs.

The combo amplifer unit consists of 2 current-to-votage
corverter with d.c. servo oo bullt around 1S (5832, The Inout
of the unit becomes a virtual eartn and the Interfsrsnca which
originated in the cable vanished, The non-inverting Integrator
IC1b implemeants & multi-oop feedback via C5 and G4, The
integrator output impedance at eudic frequencies is much
highar than R1 thus tha noisa contribution of IG1a is negligibe
The unit was pleced inside Marshall 2100 JCMSO0 valve ampli-
fier end fed fram tha ampiifier tlament supply through 2 simple

voltage regulator. As the overall gan is naarly aguel to 3, the
pask ouiput from the U reaches & few volis znd aliows the
input velve 1o be ovardriven.

The guitar unit and comico amplifier unit are Interconneciad
with a conventional shisitied cable ard 1/¢ Inch Jacks, Tha
clroult works with cable 'gngth up to 300 fest and is aso vary
nandy for piszo-slectric pickuos.
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