Bootstrapped KE 4-electret
Preface
In the document: ‘Condenser microphone pre-amp with bootstrapped op amp’ on this
site, bootstrapping is defended to eliminate non linear parasitic junction capacitances to
avoid distortion. This robust solution is rather costly and prolix.
Investigating B&K-microphone systems, I came to a much easier design which could
work fine but requires more pre-investigation in case of electrets. In particular the diverge of the parameters of the built-in FET Q1 plays tricks. This circuit will be prepared
for the two KE 4’s of Sennheiser.

Choices of components
The (values of) the parasitic capacitances of Q1 are unknown but become less important
because of the bootstrapping. However, the DC between drain and source should be large
enough to keep the FET saturated. With the small FET’s used in electret microphones, the
knee voltage will vary from 0.2 to 0.8 volt and the saturation current from 50 to 500 µA. The
values of the components in the rest of the circuit are determined by these parameters!
Let us assume the current through Q1 is
350 µA, the average IDS0 of the two
KE 4’s (see: ‘KE 4 van Sennheiser als
meetmicrofoon’).
Suppose Ic of Q2 is 1 mA.
Vcb of Q2 could be 3.5 volt to keep away
from its knee voltage so that R1 = 10 kΩ.
U32, being the drain-source voltage of Q1,
could be 3.5 volt as well, so that with
R2 = 3k3 the current through Q2 should
be about 1 mA. With a battery voltage of
12 volt, R4 = 4k7. The total current
becomes 1.35 mA average.

The bootstrap
The source of Q1 ‘follows’ the gate. Q2 is
an emitter follower so that the AC output
voltage follows the AC gate voltage.
Q3 also acts as an emitter follower so
that the drain of Q1 eventually follows its
gate. This means that the AC-voltage
across the parasitic capacitance across
gate and source as that across drain and
gate will be kept naught.
The capacitance of C1 must be very
large to avoid distortion (Douglas Self).

Conclusively
This circuit will operate with less distortion than that in the document: ‘Meet-microfoon’ (in
Dutch) but it is rather sensitive to the parameters of the built-in FET of the electret. The robust
but elaborate design in ‘Condenser microphone pre-amp with bootstrapped op amp’ provides
by far the best results.

Distortion with Condenser microphones
The resistor across a condenser microphone capsule (in general) to bias the electronic circuit
behind it, determines the distortion at the low audio frequencies! With this design the ‘bias
resistor’ is constituted by the leakage resistor between gate and source of the little FET. (Be
aware that the housing of the electret (connection 1) should be connected to ground.)
Depending on the electret’s construction and the used FET, this ‘bias’ resistor could vary from
1 to 100 GΩ.
In Fig.5 of the article ‘Electrically Manifested Distortion of Condenser Microphones in Audio
Circuits’ AES Vol.48 no 6 2000 June, of Holger Pastillé the distortion is shown at levels of
140 dB!

