VHF
RADIAL BEAM
POWER TETRODES

The EIMAC 8990/4CX20,000A is a ceramic/metal power tetrode intended
for use in audio or radio-frequency applications. It features a type of internal
mechanical structure which results in high rf operating efficiency. Low rf
losses in this structure permit operation at full ratings up to 110 MHz.

The 8990/4CX20,000A has againofover18dBin FM broadcastservice,
andis also recommended for radio-frequency linear power amplifier service,
and for VHF television linear amplifier service. The anode is rated for 20 kW
of dissipation with forced-air cooling and incorporates a highly efficient
cooler of new design.

The 8990A is recommended for high-level, plate modulated amplifier service.

GENERAL CHARACTERISTICS'

ELECTRICAL
Filament: Thoriated Tungsten
Vollages o ot - o ol e e e 100+ 05V
Clrrentabl00volls 5 e e o s 140 A
Amplification Factor, average
GridteSecreens > - e S 6.7
Direct Interelectrode Capacitances (cathode grounded):
Gl G e s coe o e S e G DR 190 pF
COUL o i i e e P e s e 235 pF
Clsle i R ML S S e S e e s e Tl R 1.5 pF
Direct Interelectrode Capacitances (grid and screen grounded):®
Clome e e . T T e e N e e s g i 83 .pE
GO s o, o e s b e o s + o AR i RS i e e e s e g 245 pF
Dl 7 v v, A nesrnns o o o e o T e 7 o LA S e S n T T o s SR R 0.2 pF
Frequency of Maximum Ratings (CW) .................... T e P 110 MHz

1. Characteristics and operating values are based on performance tests. These figures may change without notice as the
result of additional data or product refinement. EIMAC Division of Varian should be consulted before using this
information for final equipment design.

2. Capacitance values are for a cold tube as measured in a special shielded fixture in accordance with Electronic
Industries Association Standard RS-191.

MECHANICAL
Maximum Overall Dimensions:

EIT01C It ot i ek Gueepleosionerc e e e e e e 9.840 in; 24.99 cm

D A O i s o osirsios st S oo ot 3 b R A e P e 8.800 in; 22.35 cm

Net Welght AR PIOXIMATE) .« v s x s s mans s 5smiiasid it s P s 14.0 Ibs; 6.35 kg
Operating POStiON  wm iy o mims fus s ins e 0 i6s Tovis n: baia s Axis vertical, base up or down
OO G s v i i is el i s R e e R T b R A WY s R Forced air
Operating Temperature, maximum :

Ceramic/Metal Seals and Anode Core. . ...t 250°C
BaSE S i i e Sl e rw s e AL S T c e Special, concentric
Recommended -Air SYSIEmM SOCKET . <t wiiunissmsssiins it iras fannt chirsimsinss SK-320
Recormmended Al CRIMNEY s i T s wivis s Asir b B e e SK-326
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RADIO FREQUENCY POWER AMPLIFIER

OR OSCILLATOR

TYPICAL OPERATION (frequencies to 30 MHz)

Plate Voltage................... 9.0 kvdc
Class C Telegraphy or FM Screen Voltage................. 900 Vdc
(Key-Down Conditions) GRANVOlAgE i i i s -250 Vdc
PlateCumento=. . = oo 4.01 Adc
ABSOLUTE MAXIMUM RATINGS SC.Teen Current‘ ................ 222 mAdc
GHd:Glrmentcos s 88 mAdc
DC PLATE VOLTAGE............... 10000 VOLTS TOSCHSHIE B R et 5
DC SCREEN VOLTAGE ............ 2,000 VOLTS Caledlae Duve Fomer . o ot A
DC PLATE CURRENT.............. 50 AMPERES  Flate Dissipation®.............. e
PLATE DISSIPATION. .............. 20,000 WATTS PRl MRt BEEN o5 s 284 W
SCREEN DISSIPATION ............ 450 WATTS i T R 1
GRID DISSIPATION................ 200 WATTS ' Approximate value
TYPICAL OPERATION, COMMERCIAL FM SERVICE
(measured values at frequency shown, in
EIMAC CV-2200 cavity amplifier)
Frequency of Operation ........ 883 107.7 MHz
Plate Voltage . .................. 9.0 9.0 kvdc
Screen Voltage................. 800 800 Vdc
GridVoltage. ... .sic o i o -400 -300 Vdc
Rlate Gurent - iio oo S o 408 415 Adc
ScreenCurrent................. 200 200 mAdc
GHACUeNt: spssiiziiae i oo 40 38 mAdc
DHVe POWEr iiss: s vivavgmanies 325 360 W
Useful Power Output’........... 28.75 289 kw
EHICIENOY . o i s i 80.5 774 %
ST DR SIS Bt M b i o 19.5 190 dB
" Delivered to the load
PLATE MODULATED RADIO FREQUENCY TYPICAL OPERATION
POWER AMPLIFIER
8990A RECOMMENDED Plate Voltage ..oz isviinsims ciais 7,800 Vdc
GRID DRIVEN Class C Telephony ScreenVoltage....................... 750 Vdc
(Carrier Conditions) Grid Vollage.. i sosniasd raien i -300 Vdc
o el e =
0
ABSOLUTE MAXIMUM RATINGS RlAle CURERt ¢ e i ciranrivs isis tois 46 Adc
1
DC PLATE VOLTAGE .............. 8,000 VOLTS . R G
DG SCBEEN VOLTAGE ,...v oo 50 4piita e Calculated Driving Power............. 35 W
DC GRID VOLTAGE ................ -1,000 VOLTS e R 845 q
DC PLATE CURRENT ............... 5 AMPERES Plate Output Power................... 29 kW
PLATE DISSIPATION. ............... B IDNAITS B meciiation 6880 W
SCREEN DISSIPATION ............. 450 WATTS -
GRID DISSIPATION. ................ 200 WATTS ! Approximate

AUDIO FREQUENCY POWER AMPLIFIER OR
MODULATOR

GRID DRIVEN, Class AB1
(sinusoidal wave)

ABSOLUTE MAXIMUM RATINGS (per tube)

DC PLATEVOLTAGE ... .onisvve. 10,000 VOLTS

DC SCREEN VOLTAGE . cviiivii s 2,500 VOLTS

DC PLATE CURRENT.............. 6 AMPERES
PLATE DISSIPATION .............. 20 KILOWATTS
SCREEN DISSIPATION............ 450 WATTS

GRIB-BDISSIPAFION .o iins. 200 WATTS

TYPICAL OPERATION (2 tubes)

Plate Voltage .. ................. 7,800 7,800 7800 Vdc
Screen Voltage................. 500 750 1500 Vdc
GrdNoltage' .. isxs i s -70  -125 -250 Vdc
Zero Signal Plate Current....... 0.75 075 1.0 Adc
Max. Signal Plate Current....... 34 52 .92 . Ade
Max. Signal Screen Current? . .. 90 220 600 mAdc
Peak Grid Voltage? ............. 65 115 200 v
Max. Signal Plate Dissipation®. .. 6 7 135 kW
Plate Output Power. .. .. e s 145 26 44 kW
Load Impedance p/p........... 6,300 3500 1600 @

' Adjust for specified zero-signal plate current.
2 Approximate value
S Per tube
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voltage when the correct rf grid voltage is applied.

TYPICAL OPERATION values are obtained by calculations from published characteristic curves. To obtain the
specified plate current at the specified bias, screen, and plate voltages, adjustment of the rf grid voltage is assumed.
If this procedure is followed, there will be little variation in output power when the tube is replaced, even though
there may be some variation in grid and screen currents. The grid and screen currents which occur when the desired
plate current is obtained are incidental and vary from tube to tube. These current variations cause no performance
degradation providing the circuit maintains the correct voltage in the presence of the current variations. If grid bias is
obtained principally by means of a grid resistor, the resistor must be adjustable to produce the required bias

APPLICATION

MOUNTING - The 8990 must be operated with its
axis vertical. The base of the tube may be up or
down at the convenience of the circuit designer.

SOCKET & CHIMNEY - The EIMAC air-system
socket SK-320 and air chimney SK-326 are de-
signed especially for use with the 8990. The use of
the 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 chimney.

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

The cooling characteristics of the anode are shown
in the attached graph, for power levels from 7.5 kW
to 20 kW dissipation. The designer is cautioned to
keep in mind that is ABSOLUTE data, with pure dc
power, with no safety factors added, and the
pressure drop figures make no allowance forlosses
in filters, ducting, and the like.

It is considered good engineering practice to
design for a maximum anode core temperature of
225°C, and temperature sensitive paints are avail-
able for checking base and seal temperatures
before any design is finalized. It is also considered
good practice to add a 15% safety factor to the
indicated airflow, and allow for variables such as
dirty air filters, rf seal heating at VHF, and the fact

“that the anode coolings fins may not be clean if the
tube has been in service for some length of time.
Special attention is required in cooling the center
of the stem (base), by means of special directors or
some other provision. An air interlock system should
be incorporated into the design to automatically
remove all voltages from the tube in case of even
partial failure of the tube cooling air.

Air flow must be applied before or simultane-
ously with the application of power, including the
tube filament, and should normally be maintained
for a short period of time after all power is removed
to allowed for tube cooldown.

FILAMENT OPERATION - The rated nominal fila-
mentvoltage forthe 8990 is 10.0 volts,as measured
at the socket or tube base. Variation in voltage
should be maintained within plus or minus five per-
cent. During application of filament voltage the
inrush current should be limited to no more than
twice normal current.

The peak emission capability at nominal filament
voltage is normally more than thatrequired forcom-
munication service. A small decrease in filament
temperature due to reduction in filament voltage
can increase tube life by a substantial percentage.
Itis good practice to determine the nominal filament
voltage for a particular application that will not
adversely affect equipment operation. This is done
by measuring some important parameter of per-
formance (such as plate current, power output, or
distortion) while filament voltage is reduced. At
some point in filament voltage there will be a
noticeable change in the operating parameter
being monitored, and the operating filament volt-
age must be slightly higher than the level at which
deterioration was noted. When filament voltage 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 periodi-
cally to maintain proper operation.

ELECTRODE DISSIPATION RATINGS - The
maximum dissipation ratings for the 8990 must be
respected to avoid damage to the tube. An exception
is the plate dissipation which may be permitted to
rise above the rated maximum during brief periods
(10 seconds maximum) such as may occur during
tuning.

GRID OPERATION - The 8990 control grid has a
maximum dissipation rating of 200 watts. Pre-
cautions 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 OPERATION 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 current. If the screen
voltage is modulated, the screen dissipation will
depend upon loading, driving power, and carrier
screen voltage.

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

The 8990 may exhibit reversed (negative) screen
current under some operating conditions.






