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MEDIUM-MU TWIN POWER TRIODE

¢ — The 7802 is a medium-mu, high current twin triode designed

for use in electronically regulated power supplies. The high perveance of this
tube permits the passage of large currents at low plate voltages, thus providing

for efficient series regulation.

A smaller signal voltage is needed to control the 7802 as compared with that

required by equivalent low-mu tubes.

Heater Voltage ........ccovvieiinioniiiinniiiinennennns
Heater Current —E; = 63 Volts...........cccovvvevinn.an.

Cathode Heating Time — Minimum.........................

Transconductance per Section...............cooiviiinne.

Amplification Factor ........ccoiiiiiiiiiiiiiiiiiiiaan,
Interelectrode Capacitance — per Section
Grid to Cathode. ..........covviviiiiinnanns,
Grid to Plate. ..o
Cathode to Plate............ccoviiiiiiiiiviinnenns.

Cathode to Heater...........c.covvviiriiniiiienn,

Interelectrode Capacitance — Between Sections
Grid to Grid.......coivvnenin et
Plateto Plate............coviiiiiiiiii i

6.3 =10%

Volts
Amperes
Seconds
Micromhos

Micromicrofarads
Micromicrofarads
Micromicrofarads
Micromicrofarads

Micromicrofarad
Micromicrofarads

Mounting Position ......coviiiiiiiiii it et Any

If tube is mounted in a horizontal position, it should be mounted so

that the base lug key is directly up or down.
1T N T12
711 R Large wafer octal 8-pin with metal

sleeve, JEDEC type B8-98
Maximum Net Weight. ... i i 3 ounces
EERH &
Minimum Maximum

Heater Voltage ........covviiiiiiiiiiniinniiiennness 5.7 6.9 Volts
Plate Voltage .......ccoiiiuiinineiiiiiiniiiiiiiiinn, —_ 250 Volts dc
Plate Current per Section—Note 1....................... — 160 Miiliamperes
Power Dissipation per Section.................. ...l — 13 Watts
Grid Voltage ......ccovivviirerimiiiiii it iians — 0 Volts dc
Grid Current per Section..........oovviiiiiiiinnninnnens — 5 Milliamperes
Heater — Cathode Lleakage .................cc.coveeennns -300 +300 Volts
Envelope Temperature .........covveeviiiniiiinnnnnnans —_ 200 Degrees Centigrade
Altitude for Full Ratings.........ccooiveeeniieennnnns — 10,000 Feet
Grid Circuit Resistance Values.................cccviiunen..

For Cathode Bias Operation........................... 500 500,000 Ohms

For Fixed Bias, or Cathode and Fixed Bias Operation...... 500 50,000 Ohms
Note 1. If several tube sections are used in parallel with each other, do not exceed 125 milliamperes per

section.
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TYPE 7802

RANGE OF VALUES

Conditions —E; = 6.3 Volts
Ee = 100 Voltsdc
Ee. = —4 Volisdc
Re/x = 0
Re/e = 500 Ohms minimum

Both sections operating, test each section separately.

Minimum Maximum

Plate Current per Section........... 80 150 Mifliamperes dc
Plate Current — Difference Between
Sections ............c..iiit. — 35 Milliamperes dc
Transconductance per Section....... 16,500 23,500 Micromhos
Amplification Factor ............... 6.5 10.5
Conditions —E, = 6.3 Volts

Ee = 250 Veoltsdc

Ee = —75 Voltsdc

Rx/k = 0

Minimum Maximum
Plate Current per Section........... — 3 Milliamperes dc

APPLICATION NOTES

The 7802 is widely used as a “passing” tube or series regulator tube in controlled power supplies because of
its high transconductance at relatively low plate voltages.. To provide the desired output current, many triode sections
can be paralleled. If tube sections are to be paralleled however, the designer is strongly urged to use sufficient resistance
in each cathode leg to equalize current division among the triode sections. Recommended values for various operating
currents are shown on the plate characteristics curve. If the output current of the supply is not fixed, use the resistance
indicated for the lowest current that approaches the maximum plate dissipation line. Cathode resistance is superior to
anode resistance because it helps to provide increasing bias on the sections taking greater plate current. A cathode
resistor too, need be only one third the value (—“R?—) of a plate resistor, and therefore will dissipate only one third
the power. In any case, the only losses incurred in using a resistor is the insertion loss of the resistor itself (less than
one watt) and the additional voltage (less than 10 volts) necessary from the unregulated supply. A cathode resistor adds
a small additional loss by causing the passing tube to work with higher bias and hence with greater tube drop.

The regulator circuit shown in Figure 2 is preferable from the consideration of the safety of the passing tube both
during warmup and in the event of trouble in the amplifier circuit or if the amplifier tube is removed from its socket. It
has the additional advantage of providing a constant voltage for the amplifier circuit. However, if the regulated output
voltage is low (below 250 volts), it will be necessary to provide additional negative voltage for the reference tube circuit.
Also, if the regulated output voltage is to be variable, it may be necessary to follow Figure 1. If Figure 1 is used, a clamp-
ing diode rated at 300 volts piv should be employed to prevent the grid from swinging positive. The use of this diode is
of extreme importance for without it, during warmup the amplifier tube draws little current, there is little IR drop across
the resistor, and the grid of the passing tube is effectively tied to the plate. The grid then will attempt to draw excessive
current from the passing tube’s cathode and may seriously impair cathode life.

Passing tube operation conditions should be chosen to provide as low a tube drop as possible. A safety margin of
at least 5 volts from the zero bias line should be allowed however, for variations of individual tubes. If the cathode
resistors as suggested on the plate characteristic curve are used, a minimum bias of 5.0 volts will be provided. Sufficient
bias excursion should be allowed for overcoming ripple. The amplifier circuit should be able to swing the passing tube
grid far enough to counteract the effect of unbalance due to tube ageing.

A grid resistor should be used for each triode section. This should be high enough to prevent parasitic oscillation
but not large enough to prevent loss of control due to a small amount of “gas” grid current. A value of grid resistance
that meets both these conditions is 1,000 ohms. Heater voltage should be kept as close as possible to 6.3 volts as measured
on the tube pins. When connecting many high drain tube heaters across a single transformer, bus bars feeding from
“alternate ends” (Figure 3) should be used with a stranded pair feeding individual sockets.
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FIGURE 1 FIGURE 2 FIGURE 3

NOTES

1 —Ey = 6.3 Volts

2 — Heavy horizontal lines
show various ranges of op-
eration for series regulator
service. Resistance values
given are cathode resist-
ance per leg, when triode
sections are to be operated
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FIGURE 4. PLATE CHARACTERISTICS FOR EACH TRICDE SECTION
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