8938

UHF
® TECHN'CAL DATA HIGH-MU
POWER TRIODE
The EIMAC 8938 is a rugged coaxial-base ceramic and
metal power triode designed for use as a cathode driven
Class AB:2 or Class C ampilifier.
It is recommended for VHF or UHF service as a linear
amplifier, power amplifier or pulse amplifier. Linearity and
power gain are both excellent 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
mobile 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!
ELECTRICAL
Cathode: Oxide Coated, Unipotential
HEEIEE  NOIATE! . . comcmsesnsepvinssiscniniasampssermasionspinsasnsnsssosessesssasessceeevcxsmoessszapapas 78155558 Mo s sopesess i e s e aar ST 5.0 * 0.25 Volts
CUrrentil@ B0 VEIS) .. cmmmmrmsismaommmmesmny s su s .5 5 SR 5 T 10.5 Amperes
Transconductance (Average):
1572 110 B0+ sromommmmvsmsiony e s simein 5 5 55 0SSR 8355w gmsmonce 0585 oo i S BTG SRS 55,000 umhos
Pl gl ol l1iTer=1ilo W = o (o] g U N =T £=To [ ) I 125
Direct Interelectrode Capacitance (Grounded Grid)2
1 I I——. 39 pF
COUY aiocamivanm st sra b s S 3 R D S o T e S e AT A s ST 13 pF
COD) o s e 5 s S8 S TS 5 R S A 0 W S T a3 8 e LR i 0.14 pF
CIENIE mtsessr: s o s s e s G s S IS8 e SR Skone S TR 55 AL SRR oSS A P9 12.8 pF
Frequency of Maximum Rating (CW) .ottt et ettt e s 500 MHz

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

2Capacitance values are for a cold tube as measured in a special shielded fixture.
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RADIO FREQUENCY LINEAR AMPLIFIER CATHODE DRIVEN (Class AB)

TYPICAL OPERATION

(Frequencies to 30 MHz)

Class AB2 Cathode Driven, Peak Envelope or
Modulation Crest Conditions

Plate VOIagE .ttt e e 3500 Vdc
] 1o I o] =To = -20 Vdc
26r0-Signal Plate CUIMENT ...ttt et e e e et e et e e et e e ee e niiaaaes 300 mAdc
SINGIE-TONE Plate CUIMBNT .ttt ittt ettt ettt et ettt e e e e et 970 mAdc
TWo=ToNE Plate GUITEIT oo s susmummmmms ssssssnsimomees s 5555 omunmmans 15515 AmaRmmas s § 5755 bamaaid 111555 65emw 715 mAdc
SINGIE-TONE Grid CUIMENES ittt et ettt e ettt et et et e e e et e e ie e ieeeeeenns 39 mAdc
TWO-TONE Grid CUITENTS Lttt ettt et et e e et e e et e e e e e et e e e e e et e e e 12 mAdc
Peak rf Cathode VORAGES ... ...ttt e e e ettt e e e e et 71 Volts
DYivIng POWEI? soumsmmos s 55 5 5 vosmmummon s ¢ § 55 5 SOmmuee s 5 § s 3 SUSREESEEN§ 5§ ¥ § 5 VARSSHEST § 5 5 § § § DO § £ 5 § § IHepeEe 50 Watts
LISEfll OULPUE PBWET® s issss s smmmemmnass s s 56 6 ommmmsiass s § 6§54 Sumutome £ 155§ 5 s ARBUEHEN R 5§ § § 5 5OTURERSE 5 555 55300 2030 Watts
Resonant Load IMPEAANCE .. ...ttt ittt ittt ettt e e e ettt e e e 2200 Ohms
Intermodulation Distortion?

3t OYAEF PIOCUICTS s 555 v 5 sismmmsmais 15 5 5 5 s AAAHMARLF § 5553 BASKTRRESS 58555 4 AOSBERACTR 754 5 ARALIGRAE T 5 5 156 RASTISIAS -44 dB

S (IO o (=T (oo (U £ -44 dB

'Positive cathode bias provided by zener diode.

2The intermodulation distortion products are referenced against one tone of a two equal tone signal.
SApproximate value.

4Delivered to the load.

ABSOLUTE MAXIMUM RATINGS
DO Plate VORAQE s s 1565 smmmmmmeins s 555 6 summeies s 5 5545 ommamaes 175 5 § 55 00mamess s § 565 5 bommomees 615§ s § b 6amumes 4000 Volts

DO =1 (=3 O = o | 1.0 Ampere
PlatE DiSSIDAtON .+ttt ittt ittt e 1500 Watts
(T I3 o= V[ o 25 Watts
RADIO FREQUENCY POWER AMPLIFIER (Class B or C)
TYPICAL OPERATION
(Cathode Driven Amplifier)
Frequeney: Of OPEration s  « sswomames s 555 5 § bemeemess 5555 5 5 FREETRLH S S 5 § 65 ATERTERS 865§ 555 6AMMOTHRN £ 755 5 5 5 bATAENFT 3 4 400 MHz
[ L Yo - To [ P 4.3 Volts
BDE Plate Voltage sew s s 5556 sommmenm s 1355 5 smommooms 555 1 § § soeumpess s § § 55 COURMEHED 207 § § 4 GEAMATNHE 17 § § 3 5 KERERERE § 3000 Volts
DG GO VONAGE: e ss s v 53 5 6 ammssmms £ 55 65 5 5570w 0 5.5 5 5 5 5 SOPRHIEEI F 55§55 FOFRENAR T 55§ 5 SMRNGAISE £ 7§ 5 § 5 SASWRNE ¢ 5 5 -31 Volts
DG, Plate CUTTERT s oo 5 i 555 nnmmomins s 5555 5a0m0nia £ 555 5 5 sommmnad 0685 555 5 SARRRRANSF T 55 beAwPRmAl £ 11555 7 5ARREmAE § 1.0 Ampere
DG GFIE] GBI v« » 57 - 5 Sbmieniisbin 85 5 5 5 § Sbimoudbibondbsl £ 5 5 5 § Bl Tibchesdions » 5 7 » 5 5 misiodbusueassdl 5 5 x 5 » o swmimssnensadhdhes £ 75 5 5 » & ROASIGBET L FE TS0 5 mA
MEASUIEd DriVING POWET ottt ettt et e ettt e e e e e e et e e e e e e et e e e e e eaaees 83 Watts
USEfUl OUIPUL POWET ettt ettt e ettt ettt e e e e e e eaaaanns 1570 Watts
POWET GAIN smmumsesss s ¢ 5 5 5 6 Gopesmems 5555 5 6 S@posmess ¢ § § 5 3 SoQMeens £ 5 & § 3 FOONSIEEE £5 5 5 § 3 ROEUpes £ §5 § 5 § § CsuEETs 8358 128 dB
ABSOLUTE MAXIMUM RATINGS
DE Plate VoRATE wes o i+ 5 sowmomommnns s 55 s ommsieissa s s 15 6 SEEEwEEmE S 5 § 5 5 COREISHEE & 5 £ 5 55 SIMSMHHEE § 553 5 3 CEIOS & § § 4000 Volts
DI PIATEGUITETIL v v e v+ s onsmsssonmsesin 6 5 5 5 5 5 bibiviesondsind o 55 5 5 5 B hiotitiiainnd B 5 5 4§ 6 Romafauain i § 5 7 5 V5 AOABOIIRATE §§ 3 1 5 5AAEHRRAT 17 1.0 Ampere
Plate DiSSIPAtION e ss s s smommmemss s s 555 s omememss sy 5 s § S oRREU6EE 355 155 SEUOHISE 55§ 5 5§ SROFTENE 5§ 8 55§ FOESUTEEE s § 1500 Watts
Giid DISSIPAOM: w6 5555 55 smmmmemmes 555555 SEERHEIE 575 6 SEBPOTNEED 8 75§ 5 5 GEFEPTRIAES §8 5 § 5 § FREOROES € 55§ 5 § GOURREEEL 8§ S 25 Watts



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

TUBE ELEMENT EIMAC PART NUMBER

Anode 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 temperature below 225°C with 50°C ambient
temperature at sea level at low frequencies. At frequencies
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.
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MECHANICAL
Maximum Overall Dimensions:
o 3.57 in; 91.00 mm
DISMETET ; vumsnismueinins s s mammmes e i s amons 3 33 L e S M ses s SR ARG TS 14 fe Shannaahss 3.38 in; 85.85 mm
INEUMVBIGIE oo irmressunicen o o ensminiasommsssncasoisin s o oo wsasmmcess:simais s sissosssmvasasatassiaiainte « o oie:stasstatoiersisisinis & o S-S WIMITS o1t 418 5707 25 0z,; 709 gm
OPEraliNg P OSHION N s v s hetm oo iesee e s hhcmeerenesss vie s ¢ « piTe st oo & SE TSR s e Py oot Tore O s § S 0 3 Any
Maximum Operating Temperature:
Ceramicl Melal SEAIS) «s « « s woimmemnmss 1 55 s a5 5 S OaREETTIRE T 11 LSRG TRREE T 55 o SERRS iy ¢ s iaeieiaeins 250°C
ATOBE (COTE surstsmsmsstnmnss 5 § RERGHIEAS 5T TS §5 o Sb A Eniditons ase o o wiwss anesesssesseniais o + ¢ § STHAeio7owAwiR RIS 8 & areneserscaresmsn b '8 PO 250°C
OBOIIIG ! utni» » wocetomssiotoissaiossieinials o wissatasetomoissod sishesss s HioEsmarasasssasareteiele’ s ¥ mieterstalapepabasashints s § § ETHTSTTFol e vl 18 e aluarEie st S 15§ TESTSTSTEEST Forced Air
BEASEL e s s 5 survtin s & 8 Rt e § S SIS & § SR s s E T T e £ SRR DA ¥ 1 PR Coaxial
Sockel (GroUnaed GHIAY s samsmmmsnns s s s s ompRmeess 5 o o samuites 5 s 95 §50mERionais £ 5 o s bbemmmmets s s o4 EIMAC SK-2220
APPLICATION
MECHANICAL
MO.l‘JNTING - The EIMAC 8938 may be mounted in any SEA LEVEL 10,000 FEET
position. Anode Air Flow Pressure Air Flow Pressure
SOCKET - The EIMAC SK-2220 socket is designed for Dissipation CFM Drop CFMm Drop
use with the 8938 tube, making contact to the two heater Watts Inches Inches
terminals, the cathode, and the grid terminal. The grid is 500 128 08 187 11
grounded to the frame of the socket. 1000 276 24 400 35
1500 50.0 70 730 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 voltage for
the 8938 is 5.0 Volts. 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 to 4.3 Volts.
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 Volts at 400 MHz
and 5.0 Volts 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 emission 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
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diodes in the cathode circuit if bias is required. The power
loss is small because linear amplifier bias will generally be
less than 25 Volts. Conventional grid bias sources may be
used for CW or pulse applications.

UHF OPERATION - 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.

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 the tube ter-
minals, and wiring effects. To control the actual capaci-
tance values within the tube, as the key component
involved, the industry and military services use a standard
test procedure as described in Electronic Industries
Association Standard RS-191. This requires the use of
specially constructed test fixtures which effectively shield
all external tube terminals 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 interchangeability of tubes over a period of
time, even when the tube 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 values which will
exist in any normal application. Measurements should be
taken with the socket and mounting which represent
approximate final layout if capacitance values are highly

significant in the design.

FAULT PROTECTION - Itis good practice to protect the
tube from internal damage caused by an internal arc
which may occur at high anode voltage.

RF RADIATION - Exposure to strong rf fields should be
avoided, even at relatively low frequencies. The dangers
of rf radiation are more severe at UHF and microwave
frequencies and can cause serious bodily and eye
injuries. CARDIAC PACEMAKERS MAY BE AFFECTED.

HOT SURFACES - When the tube is used in air and air
cooled, external surfaces of the tube may reach tempera-
tures up to 200 degrees C and higher. In addition to the
anode, the cathode insulator and cathode/heater surfaces
may remain hot for an extended time after the tube is shut
off. To prevent serious burns, take care to avoid any bodily
contact with these surfaces both during, and for a
reasonable cool down period after, tube operation.

CAUTION - HIGH VOLTAGE - Operating voltage for the
8938 can be deadly, so the equipment must be designed
properly and operating precautions must be followed.
Design equipment so that no one can come in contact
with high voltages. All equipment must include safety
enclosures for high voltage circuits and terminals, with
interlock switches to open the primary circuits 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. Always remember that HIGH
VOLTAGE CANKILL.

SPECIAL APPLICATIONS - If it is desired to operate this
tube under conditions different from those given here,
write to the Power Grid Tube Marketing Department,
Varian EIMAC, 1678 South Pioneer Road, Salt Lake City,
UT 84104, for information and recommendations.
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DIMENSIONAL DATA
- INCHES MILLIMETERS
A [3350] 3380[ - - 85098585 - -
B | 80| 80| - - 20.57/2083] - -
cl J20] .127] - - 305| 323] - -
D | a477] .487] - - 1212 [ 1237 | - -
E | 965] .975] - - 245 | 2476 | - -
F [1.995] 2015] - - 5067 5.1 - -
G [2.245] 2255] - - 5702 [5728 | - -
H| 23] --]-- 597 - - [ - -
J | 235] -- |- - 597 - - [ - -
f\ K| 170] 200 - - |[ 432 s08] - -
& L [ 370] .400 - - 940[ 10.16 | - -
M| 23] - -] -- 597 -- | - -
N[ o[ ni7o] - - [ 2819]29.72] - -
P | 1,400 1.530| - - 35.56/38.86| - -
R | 2.600] 2.730( - - 66.04/69.34 | - -
S [3.015]3.175 | - - |[76.58]80.64 - -
T [ .380[ .480] - - 9.65[12.19 | - -
Ul 350 - -] -- 889 -- | - -
l 7\
&)
®) NOTES:
| REF _DIMENSIONS ARE FOR INFO.
ONLY 8 ARE NOT REQUIRED FOR
‘ INSPECTION PURPOSES.
~ 2. % CONTACT SURFACE
i @ 3. DIMENSIONS C.D.E TOBE
CONCENTRIC WITHF 8 G
’ WITHIN .015 DIA.
4. DIMENSIONS A 8 B TO BE
CONCENTRICWITHF 8 G
WITHIN .040 DIA.
S R
ANODE
4 (R
J
'@J
GRlD———————‘\\§\\* _ _ i
f . | !
@‘ ad I L) (:)
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HEATER







