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The EIMAC 8990 is a ceramic/metal power tetrede intended For use in audie or
radio frequency applications. [t features a type of internal mechaniecal structure
which resulcs in high rf operating efficiency. Low vf losses in this structure
permit oporation at full ratings up to 110 MHz,

I'he B99%0 has a gain of over 18 dBE in FM broadecast service, and is also recommended
for radico=frequency linear power amplifier serwice, and for VIF celevision linear
amplifier service, The anode is rated for 20 kW of dissipation with forced-air
coonling and incorporaces a highly eflicient cooler of new design,

GENERAL CHARACTERISTICS!

ELECTRICAL
Filament: Thoriated Tungsten
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Amplification Factor, averape
Grid to Sereen . o ... .. NS B B bbd bihie i e Wit @ W W 6.7
Direct Interelectmde Capacitances (cathode grounded )
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Direct Interelectrode Capacitances (grid and screen grounded):
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1 Characteristics & operating values are hased on caleulations and measured data,

These figures may change withoult notice as a result of data or product refine-
ment, BIMAC Diwv,of Varian should be consulted before using chis information for
final aquipment design,

MECHANICAL
Maximum Overall Dimensions:
Eangth o wmn wn csmmaves S aini s Sl eiiEs | S 9,300 Ino,
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BADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATTION (frequencies to 30 Miz)

OR OSCILLIATOR

Claas € Télsgraphy or @M Plate Voltage ol 8.0 kidc
(Key-Bown Bonditions Scraen Voltage 7530 900 Vde
Grid Voltage =200 =250 Vde
ABEUEIEE MARLELE SIS Plate Current 3.68 4,01 Ade
DC PLATE VULTAGE 10,000 VOLTS Screen Current 1 2048 223 middc
DC SCREEN VOLTAGE 2000 VOLTS Grid Current 91 88 mAdc
DC PLATE CURRENT 5.0 AMPERES  Peak rf Grid Voltage 1 265 300 v
PLATE DISSIPAT LON 20,000 WATTS Calculated Drive Power 24.1 26,4 W
SCREEN DISSIPATION 450 WATTS Plate Dissipation © 5.84 7.93 kel
GRID DISSIPATION 200 WATTS Plate Qutput Power © 21.8 28,2 K
Load Tapedancs 1062 1136 0

1 Approximate value

TYPICAL OPERATION, COMMERCIAL FM SERVICE (measured walues at frequency shown, in

Frequency of Operation 8.3 107.7 MHz
Plate Voltage 9.0 9.0 kVde
Screan Voltage #00 8O0 Vde
Grid Voltage -400 -300 Vde
Plate Current 4,08 4.15 ade
Screen Current 200 200 mAd ¢
Grid Current 440 38 mAdce
Drive Power 325 360 W
Useful Power Gutput 1 28,75 38.9 kW
Efficiency 80,5 Tt %
Gain 195 1950 dB

1 Delivered to the load

ETMAC cavity amplifier)
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APPLICATION

MOUNTING - The 8990 musl beé operated with its axis wvertical, The base of the
tube may be up or down at the convenience of the circuit designer.

SOCKET & CHIMMEY - The EIMAC air-system socket SK-320 and air chimney SK-326 are
designed especially for use with the §990, The use of tha recommended air
flow through this socket provides effective forced-air cooling of the base, with
air then guided through the anode cooling fins by the air chimmey.

COOLING - The maximum temperature vating for the external swvrfaces of the tube is
250°C, and sufficient forced-air cooling must be used in all applications to keep
the temperature of the anode (at the base of the cocling fins) and the temporature
of the ceramic/metal seals comfortably below the rated maximum.

The cooling characteristics of the anode are shown in the attached graph, for power
levelas from 7.5 WW te 20 kW dissipation. The designer is cautioned to keop in mind
that this is ABSOLUTE data, with pure de power, with no safety factors added, and the
pressure drop figures make no allowance for lesses in filters, ducting, and the like.

It ia considered good engineering practice to design for a maximum ancde core temp-
erature of 225°C, and Cemperature sensitive paints are available for checking base

and seal temperatures before any design is finalized, It {5 also considered pood
practice to add a 13% safety factor to the indicated airflow, and allow for variables
such as dirty ailr filters, rf seal heating at VHF, and the fact that the anode cocling
fins may not be clean if the tube has been in service for some length of time. Special
cooling is required in the center of the stem (base), by means of special directors or
some other provision. An air interlock system should be incorporated intoe the design Lo
automatically remowe all woltages from the tube in case of even partial failure of the
Ltube cooling air,

Air flow must be applied before or simultaneously with the application of power,
including the tube filament; and should normally be maintained for a short pariod of
time after all power is removed to allow for tube cooldown,

FILAMENT OPEBATION - The rated nominal filament veltage for the 8990 is 10.0

volts, as measured at the socket or tube base., Variation in voltage should be main-

tained within plus or minus five percent. During application of filament wvoltage the
inrush current should be limited Lo no more than twice normal current.,

The peak emiszion capability at nominal filament voltage is normally more than that
required for communication service. A small decrease in filament temperature due to
reduction in filament voltage can increase tube life by a substantial percentage, Tt

is good practice to determine the nominal filament voltage for a particular application
that will not adversely effect equipment operation. This is done by measuring some
important parameter of performance (such as plate current, power oulput, or distertion)
while filament voltage is reduced. At some peoint in filament voltage there will be a
noticeable change in the operating parameter being monitored, and the operating fila-
ment voltage must be slightly higher than the level at which deterioration was noted,
When filament wvoltage is to be reduced in this manner it should be regulated and held
to plus or minus one percent, and the actual operating value should be checked
periodically to maintain proper operation.
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ELECTRODE DISSIPATION RATINGS - The maximum dissipation ratings for the 5990

must be respected Lo avoid damage te the tube, An exception is the plate dissipation
which may be permitted to rise above the rated maximum during brief periods, such as
may occur during tuning.

GRID OPERATION - The £9%0 control grid has a maximum dissipation rating of
200 warts. Precautions should be observed to avoid exceeding this rating. The grid
bias and driving power should normally be kept near the values shown in the TYPICAL
OPERATTION section of the data sheet whenever possible.

SCREEN OPERATION - The power dissipated by the screen of the 8990 must not
exceed 450 watts, Screen dissipation, in cases where there is no ac applied to the
screen, is the simple product of the screen voltage and the screen curreat. If the
screen voltage is modulated, the screen dissipation will depend upon loading, driving
power, and carrier screen voltage.

Screen dissipation is likely to vise to excessive walues when the plate voltage, bias
voltage, or plate load are removed with the filament and screen voltages applied.
Suitable protective means must be provided co limit the screen dissipation to 450
watts in Lhe event of cireult failure. Energy limiting eirvcuitry (which will activate
Lf there is a fault condition) and spark gap over-voltage protection are recommended
az good engineering practice.

The 920 may exhibit reversed (megative) screen current under some operating
conditiona. The screen supply voltage must be maintained constant for any values of
negative and positive screen current which may be encountered, Dangerously high

plate current may flow if the screen power supply exhibits a rising woltage character-
istic with negative screen current. Stabilization may be accomplished with a bleeder
resistor connected from screen to cathode, and this is absolutely essential if a
series electronic regulator is employed,

FAULT PROTECTION - 1In addition to normal plate overcurrent interlock and sereen
current interlock it is good practice to proteet the tube from internal damage which
could result from a plate arc at high voltage. In all cases some protective resist-
ance, 10 te 50 ohms, should be used in series with the tube anode to absorb power
supply stored energy in case a tube arc should occur, If power supply stored energy
is high seme form of electrenic crowbar which will discharge power supply capacitors
in a few microseconds following indication of start of a tube arc is roacommended.

HIGH VOLTAGE - MNormal operating voltages used with the g4990 are deadly and

the equipment must be designed properly and operating precautions must be followed.
All equipment must be designed so that no one can come into contact with high
voltages. All equipment must include safety enclosures for high-veltage circuits

and terminals, with interlock switches to open primary eircuits of the power supply
and to discharge high-voltage capacitors whenever access doors are opened, Interlock
switches must not be bypassed or "cheated" to allow operation with access doors open.
Alwavs remember that HIGH VOLTAGE CAN KTILL.
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INTERELECTRODE CAPACITANCE - The actual internal interelectrode capacitance of a

tube is influenced by many variables in most applications, such as stray capacitance
to the chassis, capacitance added by the socket used, stray capacitance between Lube
terminals, and wiring effects. To control the actual capacitance walues within the
tube, as the key component Ifnvolved, the industry and Military Services use a standard
test procedure as described in Electronic Industries Association Standard R5-1491.

This requires the use of specially constructed test fixtures which effectively shield
all external tube leads from each other and eliminate any capacitance reading to
Y"eround". The test is performed on a cold tube. Other factors being equal, controlling
internal tube capacitance in this way normally assures good interchangeability of

tubes over a period of time, even when the Cube may be made by different manufacturers,
The capacitance values shown in the manufacturer's technical data, or test specifications,
normally are taken in accordance with Standard RS-191.

The equipment designer is therefore cautioned to make allowance for the actual
capacitance wvalues which will exist in any normal application, Measurements should be
taken with the socket and mounting which represent approximate final layout if
capacitance walues are highly significant in the design.

SPECIAL APPLICATIONS - [If it is desired to operate this tube under conditions widely
different from those listed here, write to Application Engineering, Power Grid Tube
Diviaion, EIMAC Division of Varian, 301 Industrial Way, San Carlos, CA 94070 for
recommendations,
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CURVE #4800
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THE TIR OF THE SCREEN
GRIO GND FILAMENT CONTACT
SURFACES SHALL MOT
EXCEED 040 WITH RESPECT
TO THE CONTROL GRID AND
ANDDE CONTACT SURFACE
WHEN THE LATTER SURFACES
ARE AOQTATED ON ROLLERS
AT POINTS INDICATED BY
THE ARROWS
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