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APPLICATION NOTE
ON

THE 6F%

Many modern broadcast receivers require at least two stages of audio
amplification in order to obtain rated power output. The gain necessary
in the first stage depends upon the a-f voltage developed by the detector,
which is usually a diode, and the input-voltage requirements of the second
sudio stage. When the number of tubes in the audio amplifier is restricted
to two, it may be necessary to use & high-gain first-stags tube in order to
meet the input-voltage requirements of the output stage, especially when a
low-percentage modulated carrier is to be received. The 6F5, the all-metal
high-mu triode intended for use in high-gain resistance-coupled amplifier
circuits, can be used to advantage in this case.

The 6F5 may also be used to advantage in receivers having more than
two a-f amplifier stages. For example, the high gain obtainable through
the use of a 6F5 in the first stage of a three-stage amplifier makes it
possible to feed to the first e-f tube only & part of the total audio
voltage developed by the detector. The smaller the fraction of the total
detector output voltage that is fed to the first a-f tube, the larger the
per cent modulation that can be handled with small distortion. The utili-
zation of less than meximum a-f voltage is not serious in a high-gain

emplifier.

To understand why utilizing e part of the diode voltage is desirable,
let us consider that the characteristics of a certain diode ars as shown
in Fig. 1. For a given carrier voltage (B, or By, ---- E;;5) at the de-
tector, the ordinate and abscissa indicate, respectively, the d-c current
through and the d-c voltage across a suitably by-pessed resistance (R)
connected in series with the diodej the ratio of the d-c voltage across R
to the d-c¢ current through R squals the resistance of R. Hence, the inter-
section of a load line (whose cotangent is R) with any single carrier-
voltage curve detsrmines the value of the d-c¢ current flowing in the cir-
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cuit., Thus, if an unmodulated carrier voltage having a value Ey is im-
pressed across the input of the circult consisting of R, suitably by-
passed and the diode in series, a d-c voltage (E,) will be developed across
R and a d-c current (I,) will flow in the circuit,

The audio voltage appearing across R is usually fed to the grid of
the first a-f tube through a coupling condenserj the grid of this a-f
tube is grounded through a high resistance (Rp). When the carrier is
modulated, the diode load (R4) is then essentially Ry = R x Rg/(R + Rj).
The reciprocal of the slope of the line (BC) equals Rq} BC pesses through
point (E,, Io). If the per cent modulation is such that the minimum empli-
tude of the carrier 1s less than E,, small carrier amplitudes will be cut
off. Therefore, the maximum per cent modulation that can be handled by
this circuit is (E,-E4)/E9. On the other hand, if R is connected to
only a portion of R, then the lcad line for a modulated signal may be
rapresented by DE, Thus, signals that are modulated up to approxzimetely
(Eg-E,)/Ey per cent can be rectified with little distortion, In other
words, as the fraction of the total diode voltage (R;/R in Fig. 2)
coupled to the first a-f tube becomss smaller, the slope of the operating
line approaches that determined by the unmodulated carrier. Hence, the
per cent modulation of the signal can be increased before diode-current
cut-off occurs. If the change in the slope of the operating line is small,
nearly 100 per cent modulation can be handled without distortion due to
diode-current cut-off.

Diode biasing of the grid of the 6F5 doss not produce this type of
distortion, but ig not generally sultable becauses of the probability of
plate~current cut-off, even with relatively small signal voltages applied
to the diode circuit. Ths use of a 6F5 in the first a-f stage of a high-
gain amplifier, connected as in Fig., 2, permits the detection of highly
modulated signals with little distortion.

The design of & receiver may be such that, even though a part of the
audio voltage developed by the diode is applied to the grid of the 6FD,
the signal voltage at the grid of the second a-f tube may be more than
necessary. Under these conditions, the plate resistor of the 6F5 may be
tapped, so that only a fraction of the voltaege developed across this re-
sistor is applied to the grid of the sscond a-f tube. This circuit will
tend to minimize plate-circuit distortion in the 6F5, caused by plate-
current cut-off during the negetive voltage excursions of the signal.
Figure 2 shows a circuit that permits the rectification of highly modu-
lated carriers with little distortion and also tends to minimize any plate-
circuit distortion.

When the 6F5 is used in conjunction with a 6H6, the all-metal twin
diode, the combinaticn mey bs used as a detector, e.v.c. tube, and first
a-f amplifiser, A variety of circuits are possible with this combination,
because each of the two dicdes in the 6H6 has its own cathode and corre-
sponding base pin.



TENTATIVE CHARACTERISTICS OF THE 6F5

Heater Voltage (A.C. or D.C.) 6.3 Volts
Heater Current 0.3 Amperse
Plate Voltage 250 max. Volts
Grid Voltage -2 Volts
Plate Current 0.9 Milliamperes
Plate Resistance (r,) 66000 Obms
Amplification Factor 100

Grid-Plate Transconductance 1500 Micromhos
Input Capacitance 6 UAA
Output Capacitance 12 Bt
Grid-Plate Capacitance 2 Bt

Note: The d-c resistance in the grid circuit of the 6F5 should not
exceed 1,0 megohm.
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DIODE CHARACTERISTICS SHOWING DIODE DISTORTION
OF A HIGH-PERCENTAGE MODULATED CARRIER

| | I
Eio Eg Es E7| E6 Es
Eis| £14 E» E12 ENI "O | ’ ’ ’ | E4 E3) g, £
B\ '
D \
L
N\ \.
) S
\\:L\ \
NI\ \
AN G N
\\\\\
X
\
\\ e
\ \\
\ N
| I N
NI I TS
| \c l \A
EB Eo Ec , 0]
D-C VOLTS DEVELOPED BY DIODE
FIG. I
LOW-DISTORTION CIRCUIT USING THE 6F5
IN A HIGH-GAIN AMPLIFIER
I-F TRANS, TYPE 6H6
R
7 TO GRID OF
2ND A-F TUBE
R| ol
L ]
I g
= R
= 2 Rs
FIG. 2

The license extended to the purchaser of

-
o
RECTIFIED MICROAMPERES

tubes appears in the License Notice accompa=- -
SEPT' 4: 1935 nying them. Information contained herein is 92C 4469

furnished without assuming any obligations.



