8938

UHF
® TECHNICAL DATA HIGH-MU

POWER TRIODE

The EIMAC 8938 is a rugged coaxial-base ceramic/metal power
triode designed for use as a cathode driven Class AB2 or Class C
amplifier.

It is recommended for VHF or UHF service as a linear ampli-
fier, power amplifier, or pulse amplifier. Linearity and power gain
are both exce!lent due to the low ratio of grid to plate current, and
the relatively high amplification factor. Low grid interception of
available emission current is due to the beam forming geometry of
the special grid and cathode design.

The 8938 is a practical size for use in ground based or mohile
equipment in CW or PEP power levels of 1 to 2.5 kW. It is useful
at frequencies higher than the upper frequency of maximum ratings,
500 MHz.

GENERAL CHARACTERISTICS 1

ELECTRICAL
Cathode: Oxide-Coated, Unipotential
Heater: Voltage . . . .. B AT SRR BHIE WO S 2 MIRUR e e 50:0.25 V
Current; B ODwolls: wien swmiey wasy o Al SN SeE W Sre AR 10.5 A
Transconductance (average)

Ip=10Ade ......0ou..n s mumimceie s wen mwcr G0 Bebd siw el w0E s . 55,000 umhos
Amplification Factor (average) . .....oeooveenrssnsneans e 125
Direct Interelectrode Capacitances (grounded grid) ?

CIn 2 siiversie WGl SeUdan SR RS R BRI b G SHETRUALE WD 39 pF

Colk o .« G sk SEREs saes P SR RS S YRS R B R 13 pF

CPE  sinir sim mispn sips ms slas 3% 5 Ha goe ae e s 03568 $9% 0.14 pF

BER s o o e e e e e e e 12.8 pF
Frequency of Maximum Rating . . .. .. S RN B SR KD T B TINIE saee 500 MHz

1. Characteristics and operating values are based upon 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 In-
dustries Association Standard RS-191.

MECHANICAL
Maximum Overall Dimensions:
Length ....... W WG BRSNS GE ass e cveess. 3.57in; 91.00 mm
Diameter ... .o evevenwnn i m AT M B e ee s ewaess 3.38in; 8585 mm
Net Weight o oo v v v ve tvnnnnnnnroneas teseseanaaesee-aa. 250z; 709 gm
Operating POSItion & v v v v s e v v s s s e n s oo snesasens sennessssesnssns Any
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Maximum Operating Temperature:

Ceramic/Metal Seals, Anode Core ....... SRR SN W RN e A S B S 250°C
Cooliner wois vaew soae siem D SR RN WOSIR W eATE S R § B R RN RGN MR SR Forced Air
Base:: ¢ e e tis s oo ves g GRS WA UE W SE o W e Coaxial
Socket (grounded grid) « « v v v v v h s e e et e e e e e e e e vaw e e SK-2220
RADIO FREQUENCY LINEAR AMPLIFIER Single-Tone Plate Current . . , ., . . . 970 mAdc
CATHODE DRIVEN Class ABo Two-Tone Plate Current . . . . .. ... 715 mAdc

Single-Tone Grid Current3. . . . .. .. 39 mAdc
ABSOLUTE MAXIMUM RATINGS: Two-Tone Grid Current3 , . . . ... .. 12 mAdc

Peak rf Cathode Voltage 3. , ... ... 71 v
DC PLATE WOLTAGE . . . ... .. ... 4000 WOLTS Driving Power © . .. ... .. ..... 50 W
DC PLATE CURRENT . ... .. ... .. 1.0 AMPERE Useful Output Power R 2030 W
PLATE DISSIPATION .. v v vs v 1800 WATTS Resonant Load Impedance . . ... ... 2200 Ohms
GRID DISSIPATION . . v v v v v v a0 s 25 WATTS Intermodulation Distortion 2

3rd Order Products . ......... -44 dB

TYPICAL OPERATION (Frequencies to 30 MHz) Sth Order Products . .. ....... -44 dB

Class AB9 Cathode Driven, Peak Envelope or
Modul ation Crest Conditions

-
.

Positive cathode bias provided by zener diode.
2. The intermodulation distortion products are refer-

Plate Voltage .. ... ....vuiv v uun 3500 Vdc enced against one tone of a two equal-tone signal.
Grid Voltage L. - -20 Vvdc 3. Approximate value.
Zero-Signal Plate Current . . . ... ... 300 mAdc 4. Delivered to the load,
RADIO FREQUENCY POWER AMPLIFIER TYPICAL OPERATION {Cathode Driven Amplifier)
Class B or C
F f Operation ......... 400 MH
ABSOLUTE MAXIMUM RATINGS: Hocter Valtage 1 xt s in bon . ERv
DCPlate Voltage . ... ... ... 3000 V
DC PLA BEE Y e suiwten 4000 DC Grid Voltage', .« v v e v e v sl ¥
B WELLAGE o DC Plate Current . . .. .. .o oo 1.0 A
DC PLATE CURREMT . ... ....... 1.0 AMPERE DC Gridd CUMFENT + v v v ee e e e n s 5 mA
PLATE DISSIPATION . ... .00 1500 WATTS Measured Driving Power . . . . ... .. 83 W
GRID DISSIPATION . .....u.... 25 WATTS Lsatill QUtput POWRE s vy wain rooms a0 W
PoOwWar Eain o wanmmes o siws 12.8 dB
APPLICATION
MECHANICAL TUBE ELEMENT EIMAC PART NO.

MOUNTING - The 8938 may be mounted in any
position.

SOCKET - The EIMAC SK-2220 socket is de-
signed for use with the 8938 tube, making con-
tact to the two heater terminals, the cathode,
and the grid terminal. The grid is grounded to
the frame of the socket.

Individual contact collets are also available
from EIMAC to fit the 8938 as follows:

Arode 135304
Grid 135305
Cathode 135306
Heater 135307
Heater (center pin) 135310

These collets are described by EIMAC
drawing SK-2221-60,



COOLING - The maximum temperature limit for
all external tube surfaces and the anode core is
250°C. Tube life is prolonged, however, if these
areas are maintained at a lower temperature. The
cooling data shown is for the anode cooler only
and the flow rates indicated will hold tube tem-
perature below 225°C with 50°C ambient temper-
ature at sea level at low frequencies. At frequen-
cies above 30 MHz, or at higher altitudes, the air
quantity must be increased. A small amount of
additional cooling air is required around the
base of the tube to maintain seal and envelope
temperatures in this area within ratings.

SEA LEVEL 10,000 FEET

An
o PdE_ Air Flow Pressure Air Flow Pressure

issipation Drop Drop

CFM CFM

Watts Inches Inches

500 12.8 .08 18.7 11
1000 27.6 .24 40.0 .35
1500 50.0 .70 73.0 1.01

Note: An allowance has been made for 25 watts
of grid dissipation and 50 watts of heater power.

ELECTRICAL

FILAMENT OPERATION - Rated filament wvol-
tage for the 8938 is 5.0 V. For CW operation at
the higher end of the frequency range of the
8938, it is advisable to reduce the heater
voltage by a small percentage. For a CW or
average power output of 1 kW or more at 400
MHz, it is recommended that heater voltage be
reduced te 4.3 V. At frequencies between 400
and 200 MHz, nominal heater voltage, for the
power level above, should be obtained from a
straight line curve defined by 4.3 V at 400 MHz
and 5.0V at 200 MHz.

In equipment intended for a broad range of
frequencies a fixed compromise heater voltage
is suggested, This may be the lowest heater
voltage which provides adequate cathode emis-
sion current at the lower end of the frequency
range, and should be between 4.3 and 5.0 volts.

GRID OR CATHODE BIAS - It is convenient in
linear amplifier service to use a zener diode or
series of zener diodes in the cathode circuit if
bias is required. The power loss is small be-
cause linear amplifier bias will generally be
less than 25 velts. Conventional grid bias
sources may be used for CW or pulse applica-
tions.

8938

UHF QPERATION - The 8938 provides very high
gain at UHF with simple cavity designs, as a
result of beam focusing action of a series of
strip electron guns in the cathode-grid region,
which produces very high mu with unusually low
grid interception.

Use of a high-mu triode in the cathode-driven
configuration at UHF simplifies circuitry in many
ways.

HIGH VOLTAGE - The 8938 operates at volt-
ages which can be deadly, and the equipment
must be designed properly and operating precau-
tions must be followed, Equipment must be de-
signed so that no one can come in contact with
high voltages. All equipment must include safety
enclosures for high-voltage circuits and termin-
als, with interkock swithces to open the primary
circuits of the power supplies and to discharge
high-voltage condensers whenever access doors
are opened. Interlock switches must not be by-
passed or ‘““cheated’’ to allow operation with ac-
cess doors open. Always remember that HIGH
VOLTAGE CAN KILL.

INTERELECTRODE CAPACITANCE - The act-
ual internal interelectrode capacitance of a tube
is influenced by many variables in most applica-
tions, such as stray capacitance to the chassis,
capacitance added by the socket used, stray cap-
acitance between the tube terminals, and wiring
effects. To control the actual capacitance values
within the tube, as the key component involved,
the industry and Military Services use a standard
test procedure as described in Electronic Indus-
tries Association Standard RS-191. This requires
the use of specially constructed test fixtures
with effectively shield all external tube termin-
als or leads from each other and eliminates any
capacitance reading to ‘‘ground’’. The test is
performed on a cold tube. Other factors being
equal, controlling internal tube capacitance in
this way normally assures good interchangeabil-
ity of tubes over a period of time, even when the
tube may be made by different manufacturers.
The capacitance wvalues shown in the manu-
facturer’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
values which will exist in any normal applica-
tion. Measurements should be taken with the
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socket and mounting which represent approximate operate this tube under conditions widely dif-
final layout if capacitance values are highly ferent from those listed here, write to Power
significant in the design. Grid Tube Division, EIMAC Division of Varian,
301 Industrial Way, San Carlos, California 94070,
SPECIAL APPLICATION - If it is desired to for information and recommendations.
DIMENSIONAL DA |
DIM INCHES MILLMETERS |
A | 3350 3380] - - || 8509 N
(8 | 80| se0| - - |[ 2057|2083 - -
C | 120l 27| - - |[ 30s| 323 -
D a7T 487 - - 12.12 | 12.37 - =
E | 965 975] - - |[2a5 [2a7e| - -
F [ 1.995] 2015] - - S067 518 | - -
G [2245| 2.255] - = 5702 | 5728 | - -
H 238] - - - - 597 - - - -
g | 2as| __ | _ _ so7| - - |- -
K| i70] 200 - - a32| so08[ - -
L S70] .400| - - 840| 10.16 | - -
M 235| - - - = 597 == - -
N o | LTo| - - 28.19 2972 - -
P 1L.400 1.530] - - 35563886 - -
R | 2600 2730 - - 66.04/ 69.34 | - -
S |3.015]|3.75 - = 76.58 18064 | - -
T 580 48BC| - - 9.65]I2.19 - =
U 350 - - - = 8ga] - - - -
NOTES:
I REF. DIMENSIONS ARE an%
RO CHON PURFGare R
I L .
2. % _CONTACT SURFACE
@ 3. DIMENSIONS C.D.E TO BE
CONCENTRIC WITH F 8 6
f WITHIN .015 DIA.
4. DIMENSIONS A 8 B TO BE
CONCENTRICWITHF B G
WITHIN .040 DIA.
5
ANODE

|
;*@L
@

O '
©_

}
CATHODi”_////
HEATER

1 i

A
G)

\\
\

®
2E
@
&
®_




8938

008

00l

e

e

ooy

00§

95Er# IAUND

(A%) 39VLI0A 31Vd

SIYIJNY — LNIHHND Q1YY —=——m—
06 =4 JO0HLY) GIANNOHD

S3HIdWY — LNIHENI L1Vl ———

SJILSIHILIVHYHI LNIHHNI LNVYLISNOI TVIIdAL

0=

' 0Z-

0z

0¥

09

08

oal

(A) 39¥L1T0A Q149



8938

0L

GEFP# IAHND

(AM) 39VL10A 0149 0L 3L1V1d

SIHIdIAY — LNIHYNG Q1YY ————
Ag = 13 0149 03aNNOY9

SIHIJWY — LNIHHND ILV1d

SJILSIHALIVHVHI LNJHHND LINVLISNOD TVIIdAL

~1 001

001-

- 00z-

00g-

00%-

{A) 39¥170A QIH9 0L 300HLYD



