Jo TECHNICAL DATA
(/)

The EIMAC 7855AL and 7855KAL are ceramic/metal planar
triodes specially processed and tested to assure high reliability in
airborne service. Evaluation of these tubes is based upon operating
conditions found in commercial airborne applications such as trans-
ponders. The testing emphasizes cathode emission capability at re-
duced heater voltage and high volta'ge hold-off, both features which
are demanded in airline service.

The 7855AL is derived from the 7855, the 7855KAL from the
7855K. These new improved tubes also contain features of the orig-
inal types such as a frequency stable anode, rugged ceramic/metal
construction, low interelectrode capacitance, high transconductance
and high mu.

1855AL
1855KAL

PLANAR TRIODE

7855KAL

In addition to these features, these tubes also incorporate the arc-resistant cathode which
assures stable operation under adverse conditions and which minimizes catastrophic failures due

to arc-over during circuit malfunction. These tubes are useable from dc to 3 GHz.

The 7855KAL utilizes conduction-convection cooling. The 7855AL is supplied with a radiator
for forced-air cooling. Except for the plate dissipation ratings, the two tubes have identical elec-

trical characteristics.

GENERAL CHARACTERISTICS!

ELECTRICAL

Cathode: Oxide Coated, Unipotential

Heator: VOllaee «.ooms s o w e s vommms x5 e 55 o 0 mia o s § 5 # 6 & a0mess 5.7 + 2%
Current, @f 5.7 TOIS s ss swow o5 515 % & % 5 9 SESRE 6 5 B & ¥ 6606wk 0.95

Transconductance (Average):

Ih= 70 -mAde; Eb =000 VAC 5 ines m s o w o g0 saie st e s s 6 o @ 8 65 @ s 25
Amplification Factor (AV8I888) s camsvsscesonsnemnss e s ® vmeesss 100
Direct Interelectrode Capacitance (grounded cathode)?

Gl & & % polbesms #F © 55 »s OSREIEES S S @ 0EmeEnE SR 6§ #5600 6.80

EOUE s sommamne % E e 6 os Tommss 6 = o p e gaeemes s s 60N deees 0.04

Ol 5 % b s & & 9 & 9B R@EEEE & S5 5 N 060 &IREES 5§ & 5 56 G 2.50
LB, vy s s & & 8 & v SmmEEs 55 & ¥ 9 SR UEES.J K E S TS SETSs -30
Frequency of Maximum Rating:

Plate or Grid-Pulsed . « v v s covman s s nw e emmsswsess o6 5ssssss 3000

mmhos

pF

pF max.
pF

\Y

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. When the cathode is heated to
the proper temperature, the grid-cathode capacitance will increase from the cold value by approximately 1 pf due

to thermal expansion of the cathode.

3. Measured with one milliampere plate current and a plate voltage of 1 kVdc.
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MECHANICAL

Maximum Overall Dimensions:

Length (7855AL) & v i it ittt it i it et ettt ettt e s neeen 2.386 in; 60.60 mm
(FBOSKALY & s w5658 % 5 51 505 610 10 v s o m w1 T - 2.386 in; 60.60 mm
Diameter (7855AL) . . o v i i i e e e e 1.264 in; 32.11 mm
(TOITRALY s 5 6 5t 55 5 @ 5 5 5 55 B8 5 5 = were o o o w T s 1.195 in; 30.35 mm
Net Weight (7855AL) v v v v v v it i it ettt et ittt n s iesnnsenas 2.01 oz; 57 gm
(TBOOKALY , s 4 59 v v @ @85 6B a8 EE S Ss oo d s s s s 1.41 oz; 40 gm
Uperafing PoSIION « « o s o v 56 6 895 2 2655 % m o omaemme somssesssmsssdssssse Any
Maximum Operating Temperature:
Ceramic/Metal SEals « « + s v a v o5 ¢ o mm s o505 6 56 G R R e o R N B 250°C
ATOHE COEE @ 5 & 5 5 5 5 55 5 500085 5 s i 1o w1 0 car ot s e o1 8 o el g 580 01 0 2o 6oL B B b 8 58w s 250°C
Gooling ~78558L (With Radiafor) « « sswsnsssavsnnsasnoocnmnmossanmnis Forced Air
-7855KAL (Without Radiator) . . . ..o v v v e v i v e v n .. Conduction and Convection
DEMMITELE o v v 50 5 % ® 0 26 0 8 BRI G6 % &8 E Sy m -y PEEEERT RS ® Coaxial special
RANGE VYALUES FOR EQUIPMENT DESIGN Min. Max.
Heaters Cutrent at 5.7 VolfS « ww o v m e mue s 5 im0 a5 s @6 855666 m 6568 0.87 1.02 A
Caliole Wamup TINE « o vnvoweunsarssamEmps Ee s muEsEsS&s 8BS 60 --- sec.
Interelectrode Capacitance (grounded cathode connection)
[l s smu s s Roma®moma s v Epe s MmN bE XS OB BINS RN ET EFHE WS E R 6.00 7.50 pF
COME c cmmms s mas 0o s o5 08 (5 @5 6§ §MBR B Fod @ ms b E ---  0.40 pF
CEP s s s pamsudmmmsnmmus sswmmer e T@Eer (T ASens (SNDESEES 2.35 2.65 pF
1. Capacitance values are for a cold tube as measured in a special shielded fixture.
GRID PULSED OR PLATE PULSED AMPLIFIER OR OPERATING CONDITIONS
OSCILLATOR
GRID PULSED OSCILLATOR
ABSOLUTE MAXIMUM RATINGS:
Fregqueney ; s s vs s s sa@ms s 58 8 ¢ s 1.090 GHz
DC PLATE VOLTAGE (grid pulsed). . 2500 VOLTS Heater Voltage. . .. ............ 5.7 V
PEAK PULSE PLATE VOLTAGE DC. Plate VOItAGE + . . vu i w s o e o4 2 2000 Vvdc
(platepulsed) .ivesvsameaes 3500 VOLTS : i
DC Grid Voltage . -« v vwos wo smees 75 Vdc
DIC GRID WVOLTAGE « s oo v s we v -150 VOLTS Pesk idin Plake Tt 1.3 a
INSTANTANEOUS PEAK GRID-CATHODE VOLTAGE SARWLERD PLALS SRIICIE @ saaie sl d 0'8
Grid negative to cathode . . . . .. -750 VOLTS Peile Yigge Grid CLEB o2 :1xann4 ©
Grid positive to cathode . . . ... 250 VOLTS Useful Power Output (approx.) . . . .. . 5. ol
PULSE PLATE CURRENT. . . .. . ... 3.0 AMPERES Pulse DUration . . .o v v e veevn.. 0.5 us
PULSE GRID CURRENT . . ... .... 1.8 AMPERES Duty FAGIOr . v v v v et e e e e e e e 0.001
AVERAGE PLATE DISSIPATION
Conduction and convection(7855KAL) 10 WATTS PLATE PULSED AMPLIFIER
Forced Air(7855AL)1 . . .. .. ... 35 WATTS
GRID DISSIPATION (Average). . . . . 2.0 WATTS FEREIIER 1 2 0 s 90 m mm 5w p k£ 6 8 14 Ghiz
FREQUENCY . . . 2 """""" 28 G Heater Voltage . .. .eseesomp s 5.7 V
PULSE ?xURTAoTFSN ------------ g Hs Peak Plate Voltage . . .. ......... 2000 v
RATEERCTOIS o « Baw s g 2o 6 b5 ’ Peak Video Plate Current . .. ...... 1.8 a
1. Using EIMAC radiator PN 158601. Peak Video Grid Current . ........ 1.0 a
Useful Power Output (approx.) . . . ... 1800 w
2. For applications using longer pulse duration and/or Pulse Duration . . . ............. 3.5 ps
higher duty cycle consult the nearest Varian Elec- Duty FOGIOr sn o ¢ s wmm s 5 8 mms s 0 3% 0.001
tron Tube & Devices Field Office, or the Product GAM &« smwm v s smm ezt mmem § 456 8 db
Manager, EIMAC Division of Varian, Salt Lake City, Plate EFfIGIBIGY v s v e = 5 6 wmmw s o o o 50 %

AT
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APPLICATION

MECHANICAL

MOUNTING - The important dimensions of the
tube are carefully controlled with respect to the
reference surface as shown on the outline draw-
ing. The reference surface is intended to serve
as a tube stop and the location of the tube in the
circuit should therefore be determined by this
surface coming in positive contact with a pre-
cisely positioned member of the socket or cavity.
Adherence to this practice will assure both
mechanical and electrical interchangeability of
all tubes of a given type. If a non-designated sur-
face is used as a tube stop, faulty positioning of
the tube in the cavity and possible incomplete
electrical contact can result in improper tuning,
reduced power output and damage to the cavity,
tube or both. Contact surfaces, with reference to
the designated tube stop are shown in the outline
drawing. Electrical contact to the cathode, grid,
anode and also the heater should be restricted to
these designated contact areas.

Dimensions should never be taken from sample
tubes. Dimensional changes due to normal varia -
tions in undimensioned surfaces may occur within
the limits specified on the outline drawing. Use
of nondesignated electrical contact surfaces might
therefore result in incomplete contact or mechan-
ical interference, causing changes in cavity
tuning.

Electrical contact should be made by spring
finger collets bearing against the previously des-
cribed contact areas. If connections are employed
which do not provide multiple contacts to the
designated contact areas, concentration of RF
current will result in loss of output power, es-
pecially at higher frequencies. The spring con-
tacts used should exert a firm pressure without
gouging the plated contact surface. This latter
phenomena can result in loose particles of ma-
terial which can cause arcing or unstable oper-
ation of the cavity.

If the tubes are used in applications which
call for severe shock or vibration the tube may
be clamped in place by the knob or radiator,
exerting pressure only on this part of the tube
and against the tube stop. No other portion of the
tube should be subject to any clamping force. In
particular, electrical contacts which utilize set-
screws or rigid clamps should be avoided. Such
contact schemes can distort the contact surfaces
causing undue stress in the metal-to-ceramic seal
area which may result in a vacuum leak. Soldered

electrical connections can be made, however
great care should be taken during the solder
operation to avoid fracture of the seal area due
to thermal shock. All contact surfaces should be
kept clean to minimize losses.

COOLING - The EIMAC planar triodes are de-
signed to operate at envelope and anode tempera-
tures of up to the maximum rated value of 250°C.
However, performance and long-term reliability
of any component are improved when it is kept
as cool as technically feasible. Therefore, it is
recommended that sufficient cooling be provided
to keep the anode and seal areas well below the
specified maximum temperature, where long tube
life and high reliability are of great importance.

The maximum plate dissipation of the 7855KAL
is 10 watts average power. This can be accomp-
lished by conduction, natural convection or forced
air convection cooling. The maximum plate dis-
sipation of the 7855AL in pulse service is 35
watts average and forced air cooling must be
employed at that level. When forced air cooling
is used, it is recommended that additional air-
flow, apart from that flowing through the radiator
be used to cool the tube envelope and other tube
terminals. A certain amount of conduction cooling
is usually inherent in the contact finger config-
uration. It should be noted, however, that spring
fingers provide poor heat conduction and mea-
surements have shown a temperature difference
as much as 50°C between the contact finger and
contact area.

It is suggested that in all new applications
the envelope temperature be measured, especially
if the tube is used close to the upper temperature
limit. The temperature can easily be determined
by the use of Tempilag paint (Tempil Division,
Big Three Industrial Gas & Equipment Co.,
Hamilton Blvd., So. Plainfield N.J. 07080) or
Temp-Plate stickers (Pydrodyne, Inc., 1001 Col-
orado, Santa Monica, Calif. 90404).

ELECTRICAL

HEATER VOLTAGE - The rated heater voltage
for either tube type is 5.7 volts and should be
controlled within +2% to obtain maximum tube life
and to minimize variations in circuit performance.
The rated heater voltage is optimum for most
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existing airborne applications such as DME and
transponder systems. However, there are other
applications where a different heater voltage than
the nominal should be used to obtain the longest
possible tube life. Depending on pulse width,
power output and frequency of oscillation used
a different heater voltage may be better for long
reliable life. Electron transit time is not ne-
cessarily small with respect to the period of
oscillation and the amount of driving power di-
verted will contribute to the cathode heating by
electron bombardment.

The proper adjustment of the heater voltage
must be made to compensate for this additional
heating, which depends on operating frequency
and duty cycle employed.

INTERELECTRODE CAPACITANCES - As indi-
cated, the capacitance values are shown for mea-
surements made with no heater voltage. The
cathode to grid and cathode to plate capacitance
will increase with the application of the heater
voltage, due to the thermal expansion of the cath-
ode support. Typically, the increase in the grid
to cathode capacitance will be 15%, or more,
depending on the heater voltage. Since the heater
voltage can vary depending on use, data taken
without heater voltage is more useful for control
of tube-to-tube uniformity. The grid to anode cap-
acitance is not effected by the application of the
heater voltage.

CIRCUIT TUNING - Especially under grid
pulse conditions, it is important that the tube
does not lose bias or momentarily go into a CW
mode. Either of these events may result in tube
failure. It is suggested that provision be made for

initial circuit tune-up at reduced anode voltage
and for extra tube protection when the circuit
adjustment is critical. The average grid dissipa-
tion capability of these tubes is 2.0 watts. For
many applications the limiting factor is often not
anode dissipation or cathode emission capability,
but grid dissipation. If pulse width control is
lost in pulse applications the grid can exceed
safe operating temperatures in 50 ms or less.
Appropriate circuit protection during tune up is
therefore recommended.

CATHODE OPERATION - The 7855AL and
7855KAL contain an arc-resistant cathode. Per-
formance in the field and laboratory indicates
these tubes are capable of withstanding some
abuse due to high voltage arcs, however, poor
circuit adjustment in the field may result in short-
ened tube life. It is, therefore, suggested that
wherever feasible, the plate supply be designed
such that its impedance limits the short circuit
current to within five to ten times the maximum
forward current. For pulse service the psak cur-
rent should be limited to the values listed.
Higher pulse width and duty cycles than given
can be obtained with proper derating of the cur-
rent. For this and special applications it is re-
commended that the user request additional infor-
mation pertaining to his special application from
the nearest Varian Electron Tube & Devices Field
Office, or the Product Manager, EIMAC Division
of Varian, Salt Lake City, Utah.

SPECIAL APPLICATION - For further operating
information refer to EIMAC bulletin #15 ‘‘Opera-
ting Instructions for Planar Triodes’’.
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ELECTRODE CONTACT DIMS. (see note T) DIMENSIONAL DATA
Dim. in Inches |Dim.|Dim. in Millim. Dim. in Inches Dim. in Millémeters
Min. Max. Min. Max. Min. Max. Dim, MIN. MAX.
.035 .36 AA .89_ 9.17 1.500 | 1.560 | A 38.10 | 39.62
1.021 | 1.101 | AB | 25.93 | 27.97 1.214 | B 30.84
1.219 | 1.113 | AC | 30.96 | 35.89 1.125 | 1.165]D | 2B8.58 | 29.59
1.160 | 1.500 | AD | 29.46 | 38.10 .800 | .84 |F | 20.32] 21,34
62 Rl Ee 11.73 | 12,12
.0k0 | H 1.02
.125 185 | I 3.18 | L4.70
.T766 .826 | J 19.46 | 20.98
. - .025 .0k6 | K 64| 1.17
e¢ note 1.234 [ 1.264 |L [ 31.34 ] 32.11
1.180 | 1.195|M | 29.97 ] 30.35
! 1.025 | 1.035 | N 26.04 | 26.29
i .T52 .792 | P | 19.10 20.12
= - .655 .665 | R 16.6L | 16.89
.213 223 | T 5.41| 5.66
.315 .325 |U 8.00| 8.26
® .086 |V 2.18
.100 (W 2.54
Y .105 145 1Y 2.67| 3.68
I ~ .650 .850 |z 16.51 | 21.59
%D % see notes 2,5
- I SC -
] N
&
® 0,60 @ +®*\ @ | @
® ©
* [
( < !
g’) T \—no note 5
NOTES:
1. Metric equivalents, to the nearest .01 mm, are given for general information only &
are based on 1 inch = 25.4 mm.
2. This surface to be used to measure anode shank temperature.
3. Eccentricity of contact surfaces shall be gaged from center line of reference &
shall be as follows:
—_Contact_Surface _ _TIR Max._ _-Reference _
Anode .020 Cathode
Grid .020 Cathode
Heater .012 Cathode
4., Dias. N,R,T & U shall apply throughout entire lenght as defined by dims. AA,AB,AC,AD
respectively.
S. This surface shall not be used for clamping or locating.
€. Holes for extractor thru top fin only.
7. Electrode Contact dims. are for socket design purposes & are not intended for inspec-
tion purposes.
Y



7855AL/7855KAL

ELECTRODE CONTACT AREA (see note 6) i DIMENSIONAL DATA
Dim. 4in Mi ters |Dim. Dim. in Inches Dim. in Inches Dim. in Millimetres
Min. Max. Min. Max. Min. Max. |Dim.| MIN. MAX.
.89 9.17 |AA .035 .361 1.500 1.560] A 38.10| 39,62
25.93 | 27.97 AB 1.021 1.101 1.218| B 30,84
30.96 35.89 AC 1.219 1.413 1.125 1.165| D 28,58| 29.59
29.46 38.10 AD 1.160 1.500 .800 .840| F 20,32| 21,34
462 R ad el 11.73| 12.12
040 | g 1.02
185 I 4,70
.766 826 J 19.46| 20.98 |
@ .025 046 K 64 1,17
1.234 1.264| L 31.34 32,11
r@—— 1280 | 1.305]M | 29.07] 30.35
1.025 1.035| N 26.04| 26.29
—=— @ — /muled .752 .7921 P | 19.10| 20.12
.655 .665 | R 16.64| 16,89
’ .213 223 | T Sl 5,66
* — .315 .325 | U 8.00] 8,26
5 | iy Sk
J > ¥ .
@P — li/_ .840 .860 | 1A | 21.@3 21,84
421 Au7 [ za] 10.85] 11.35

T ®

AN

\—see note 5

(=]

NOTES:
Metric equivalemts to the nwarest .0lmm, are given for general information only &

1.

2.
3.

are based on 1 inch= 25.4 mm.
This surface shall be used to measure Anode shank temperature.

Eccentricity of contact surfaces shall be gaged from center line of reference &

shall be as follows:
Contact Surface

Heater

respectively.
This surface shall not be used for clamping or locating.

inspection purposes.

Reference
Cathode
Cathode
Cathode

. Dias. N,R,T,U shall apply throughout entire lenght as defined by dims. AA,AB,AC,AD

. Electrdde Contact Dims. are intended for socket design only & are not intended @or
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