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Introduction
At present, both the MKIILA and VLBA recorders use a 2N3906 transistor pre-amplifier 

configured as an emitter follower. The emitter follower stage is followed by another 2N3906 as a 
common emitter amplifier with about 30 dB voltage gain. In the MKIILA the common emitter stage 
is in on the read board a few inches from the headblock assembly. The interconnection loads the 
emitter follower with about 10-20 pf stray capacitance which in some cases will make the emitter 
follower act as a Colpitt’s oscillator at the head resonance. Another problem with the emitter 
follower in both the MKIILA and VLBA recorders is that it results in less than optimum noise 
performance.

Damping the head resonance
Richard P. Ingalls devised a damping circuit to prevent the emitter follower pre-amps from 

oscillating - at least with the MKHI reproduce board. Recently, the damping action of this circuit 
had to be increased to suppress oscillations when the MKHLA headblock assembly is connected to 
the K-3A reproduce electronics (K-3A is the Japanese implementation of the MKIIIA) which 
presents more capacitance to the emitter followers. The following results were obtained on the 
head resonance:

Test Condition Height of Resonant Peak f~ll  MHz')
Normal Damping +15 dB
With 12 pf added load +19 dB
With ferrite bead removed +20 dB
With 100 Q + 470 pf damping + 5 dB

Figure 1 shows the emitter follower and common emitter follower circuit.

Signal to noise ratio
With the emitter follower pre-amplifier we are largely electronic noise dominated and only 

at frequencies above 2 MHz is any tape noise (increase in noise level when a degaussed tape is 
played) evident. At low frequencies the emitter follower adds 3 dB to the noise floor since at input 
impedances less than 300 fl the 2N3906 puts out a constant noise voltage and both stages see a low 
impedance. In order to access the potential for improvement in SNR a special test was made in 
which the SNR was measured for one head on a particular tape, then the effective head impedance 
was raised by adding a 1000 pf capacitor across the head coil and the SNR again measured. The 
result was that at  1.3 MHz the SNR (signal to blank tape noise) increased from 35 dB to 40 dB
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and at 1.3 MHz (the new head resonance frequency with 1000 pf) the noise level is now clearly tape 
noise limited since the noise floor increased by 6 dB when the blank tape was running. Figure 2 
shows the signal and noise spectra with and without the 1000 pf capacitor.

Conclusion
Replacing the 2N3906 emitter follower with a 2N3906 gain stage would improve the SNR 

at all frequencies by at least 3 dB. A new pre-amp design perhaps including the head resonance 
in the bandpass (as is done in the VCR) has the potential of improving the overall SNR of the 
MKHA and VLBA recorders by 5 dB - an added margin we would dearly like to achieve.

Attachment (2)
Figure 1. Damping Circuit 
Figure 2. Tape Info.
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