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TEcllNICAL    DATA

The  EIMAC  7815AL  and  7815RAL  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   in   grid-or

plate-pulsed  oscillator  service  (transponder)  and  in  grid-
or  plate-pulsed  amplifier  service  in  distance  measuring

equipment  (DME).  The  testing  emphasizes  cathode  emis-

sion  capability  at  reduced  heater  voltage  and  high  volt-
age  hold-off,  both  features  which  are  demanded  in  airline
service.

The  7815AL  is  derived  from  the  7815/3CPN10A5  and
the   7815RAL   from   the   7815R/3CPX100A5.   These  new
improved  tubes  also  contain  the  features  of  the  original
types,  including  rugged  ceramic/metal  construction,   low
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interelectrode  capacitance,  high  trans-
conductance  and  high  mu.   The  longer  grid-anode  ceramic   insulator  of  the  earlier  type  is  used,
making  the  7815AL   and   7815RAL   tubes   especially   suited   for  high  altitude  airborne  operation.

In   addition  to   these   features,   these  tubes   also   incorporate   the  arc-resistant  cathode  which
assures  stable  operation  under  adverse  conditions  and  which  minimizes  catastrophic  failure  due
to  arc-over  during  circuit  malfunction.  Both  tubes  are  useable  from  dc  to  3  GHz.

GENERAL  CHARACTERISTICS 1

ELECTRICAL

Cathode:  Oxide  Coated,  Unipotential
Heater:   Voltage    .......................

Current,  at  5.7  volts   ...............

Transconductance  (Average):
Ib  =  70  mAdc,  Eb  =  600  Vdc       ..............

Amplification  Factor  (Average)   ...............
25   mmhos

100

Direct  lnterelectrode  Capacitance  (grounded  cathode)2,without heater voltage:

Grid-Cathode   ......   D   .................................                       6.30    pF

Grid-Plate ....,.....................................                        1.98    pF

Plate-Cathode(maximum)    ................................                  0.035    pF

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®
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MECHANICAL

Maximum  Overall  Dimensions:

Length..................

Diameter  (7815AL)   ..........

Diameter  (7815RAL)   .........

Net  Weight  (7815AL)  ...........

Net  Weight  (7815RAL)  .........,

Operating  Position   ............

Maximum  Operating  Temperature:

Ceramic/Metal  Seals  ........,
Anode  Core  ..............,

Cooling  (7815AL)  .............

Cooling  (7815RAL)   ............,

2.701  in;  68.60    mm

1.195  in;  30.35    mm

1.264  in;  32.11    mm

1.8  oz;  48    gin

2.2  oz;  63    gin

•........          Any

250OC

.............        250OC

.Conduction  and  Convection
I.........      Forced  Air

Terminals....................................................Special

RF  POWER  AMPLIFIER  OR  OSCILLATOR
Grid-or  Plate-Pulsed

MAXIMUM  RATI NGSo  ABSOLUTE  VALUES

DC  PLATE  VOLTAGE    ......
PEAK  PULSE   PLATE  VOLTAGE

PLATE  PULSED   .........

DC  GF{lD   VOLTAGE   .......

INSTANTANEOUS  PEAK  GRID-

CATHODE  VOLTAGE
Grid  negative  to  cathode    .   .
Grid  positive  to  cathode     .   .

PULSE   PLATE  CURRENT     ....

PULSE   GRID   CUF{F}ENT    .....

DC  CATHODE   CuF}FIENT   ....

AVEF{AGE  PLATE  DISSIPATloN

Conduction  and  Convectlon

.     3500    VOLTS

.   .    4500    VOLTS

.   .      -150    VOLTS

700    VOLTS
250    VOLTS
3.0    AMPEFiE

1.8     AMPEF}E

125     MILLIAMPEF`ES

(7815AL)   ..............

Forced  Alr   Cooling(7815F{AL)  .

GF{lD   DISSIPATION  (Average)  .   .

DUTY  FACTOFH     ..........

PULSE   DURATION  1    ........

FBEQUENCY.............

10    WAITS
45    WATTS

2    WATTS
. 0033

64`S

3GHz

1.    For       longer    pulse    duration    or    higher   dutycycle,
consult   the   nearest   Varian   Electron   Tube   and   De-
vice   Group   Sales   Office,   or   the   Product   Manager,
EIMAC   Division  of  Varian,   Salt  Lake  City,   Utah,   or
San  Carlos,  California.

2

OPERATING  CONDITIONS  FOR  THE  7815AL  and   7815RAL  in
F! EPF{ESEfu TAT I VE  A PPLI CATI ON .

Grid-Pulsed  Osci I lator

Frequency.............

Heater  Voltage    .........
DC  Plate  Voltage   ........

DC  Grid  Voltage     ........

Peak  Plate  Current   .......
Peak  Grid  Current  ........

Pulse   Duration  ..........

Duty................

Useful   Power  Output  (Approx.)

Plate-Pulsed  Amplifier

Frequency............

Heater  Voltage      .........

Peak  Plate  Pulse  Voltage  .   .  .
DC  Grid  Voltage     ........

Peak  Plate  Current   .......
Peak  Grid   Current     .......

Pulse   Duration  ..........

Duty................

Drlving   Power    ..........

Useful   Power  Output  (Approx.)
Gain................

Plate  Efficiency   .........

RANGEVALUES  FOR  EQUIPMENT  DESIGN                                                                                    Min.       Max.

HeaterCurrentat5.7volts      ...............................             0.87        1.02

Cut-off  Bias  1 .........................................

Grid-Plate  Capacitance2 ..................................             1.85
Grid-Cathode  Capacitance2 ................................             5.60
Plate-Cathode  Capacitance     ...............................

1.    Measured  with   1    rnA  plate  current  and  a  plate  voltage  of  1000  Vdc.

2.    Capacitance values  as  measured with   a  cold  tube and  in  a  shielded  socket.  When  the  cathode  is  heated  to the  pro-
per temperature  the grid-cathode  capacitance will  increase  by  approximately  1   pF due  to thermal  expansion   of  the
cathode support.
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MECHANICAL

MOowr/IVG   -   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  c`ontact  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  contac`t  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  rna-
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  par-
ticular,    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.

COOL/IVG   -   The   EIMAC   planar   triodes   are   de-
signed   to  operate  at  envelope  and  anode  temper-
atures  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  7815AL
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   7815RAL  in   pulse   service   is  45
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   Tempilaq   paint  (Tempil  Division,
Big    Three    Industrial    Gas    &    Equipment   Coo,
Hamilton   Blvdo,    So.    Plain field   N.J.    07080)   or
Temp-Plate  stickers  (Pydrodyne,  Inc.,  1001  Col-
orado,  Santa  Monica,  Calif.  90404)

ELECTRICAL

JIEArEJ3   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  performanc;e.

3
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The    rated   heater   voltage   is    optimum   for   most
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  .1r\d.i-
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.

C/RCU/I       Tow/IVG   -   Especially      under      grid
pulse    conditions,   it   is   important   that   the   tube
does  not   lose  bias   or  momentarily   go  into  a  CW
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mode.   Either  of  these  events  may  result  in  tube
failure.  It is  suggested  that  provision  be  made  for
initial   circuit   tune-up   at   reduc.ed   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     7815AL     and
7815RAL  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  peak  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  current.
For  this  and  special  applications  it  is  recommend-
ed   that   the   user   request   additional   information

pertaining   to   his    special   application    from   the
nearest  Varian  Electron  Tube  and  Devices  Field
Office,  or  the  Product,Manager,  Eimac  Division  of
Varian,      Salt    Lake   City,   Utah    or   Sancarlos,
California.
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CmoI) '\¥: iRm                                                                             DIRErslo»  DATA
DIM MIN. MLAX . MIN. MAX. DIM.   IN  INCRES DIM.   Irv  MILLmrmRs
AA .035 .361 .89 9.17 MIN. MAX. D" MIN. ur. NOTES
AB I.185 1.265 30.10 32.|h I . 185 I.8T5 A b6 . 10 1'7 . 62

AC I.53b 1.T28 38.96 b3.89 I.53b 8 38.
AD I.475 I.815 37 . h7 b6 . |O I.b75 C 37 . h6

I)".  ININCRES D".  INMIIiLIMET"S i.289 I . 329 D 32.7b 33.76
'9TO 1.010 F 2h.6h 25 . 65
.b62 .b77 G ||.T3 12.12

.Oho H I.02

.185 I h.70
.766 .826 J 19 . h6 20.98

1.180 1.195 M 29 . 97 30 . 35
1 . 025 1.035 N 26.Oh 26.29 0

'752 .T92 P 19.10 20.12 a
.655 .665 R 16 .6h 16 . 89 a

.5b5 S 13.8h

LTh® IT •213 .223 I 5.bl 5.66 C

.315 .325 U 8.00 8.26 a
.086 V 2.18
.loo W 2.5h

.8bo .860 IA 2| . 3b 21.8b

.h27 .bh7 ZA 10 . 75 11.35

1@ I
Iii=

KNURLEDa

a

ch
LGJ

7ele AL  -

NOTES:

a.   METRIC   EQUIVALENTS,   T0   THE  NEAREST   .01
mm,  ARE  F`OR  GENERAL  INF`ORMATION  ONLY  &
ARE  BASED UPON  1  inch  =  25.4  mm.

b.    ECCENTRICITY       OF       CONTACT       SURFACES
SHALL    BE    GAGED    FROM    CENTER    LINE   OR
REFERENCE &  SHALL  BE  AS  F`OLLOWS:

CONTACTSURFACE        TIR(MAX)      REFERENCE

ANODE                               .020                CATHODE
GRID                                    . 020                 CATHODE
HEATER                           .012                CATHODE

c.    DIA'S  N,  R,  T,  &  U  SHALL  APPLY  THROUGHOUT
ENTIRE    LENGTH   AS   DEFINED   BY   DIM'S   AA,
AB, AC  a AD  RESPECTIVELY.

d.    THIS     SURFACE    SHALL    NOT    BE    USED   FOR
CLAMPING OR  LOCATING.

7
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ELECTRODE   CONTACT  DIMENSION                                                                                   DIMENSI0N   I)ATA

NEAINF`OI.4mn

I)IM MIN. Men. MIN. MAX.

IA

DIM.    IN   INCHES DIM.   IN  MILI,Iunrms

AA .035 .361 .89 9 . 17` MIN. Men. DIM MIN. MAX. ro"S
AB I.185 I.265 30 . 10 32 . 1b I.185 I . 87 5 A h6.10 b7 . 62

AC i.53h I.728 38.96 43.89 i.531, 8 38 . 96

AD I.h75 1. 815 37 . h7 b6.|O 1.1'75 C 37 . b6

DIM.   ININCHrs D".  INMILI'-S i.289 I. 329 D 32.7h 33.76
.970 1.010 F 2b.6h 25.65

Z9.i

.h62 .h77 G 11.73 12 . 12
.Oho H I.02

.125 .185 I 3.18 b.70

.766 .826 J |9 . h6 20.98

.025 .Oh6 K .6h 1-17
i.23h 1. 26h L 31 . 34 32 . 11
i.180 1.195 M 29 . 97 30 . 35
1.025 1.035 N 26 . Oh 26.29 e

.752 .792 P 19 .10 20 .12

.655 .665 R 16 . 6h 16.89

t_'y
Y

Ill-_
.5h5 S 13.84

.213 .223 T 5.hl 5.66 e

2LtlJH

.315 .325 U 8.00 8.26 e
.086 V 2.18
.loo W 2.54

.105 .|b5 Y 2.67 3.68 a

.650 .850 Z 16.51 21. 59

RADIATon,   SRE  No"  cSEENOTESi.ti
I,.-_

F     I      "   'N     J#
a            D            G                               P                w         AB AD               NOTE S:

A          C                   ®       I-I.I                       AC                       a. METRIC   EQUIVALENTS,   TO   THEmm,AREGIVENFORGENERAL IONLYaAREBASEDON1inch=25

'                I ,I                                                                b.
THIS   SURFACE   SHALL   BE  USEDANODESHANKTEMPERATURE. TOIV

6uELH=             : HOLES   FOR   EXTRACTOR   THROUONLY.ECCENTRICITYOFCONTACTSHALLBEGAGEDFROMCENTREF`ERENCE&SHALLBEASFOLCONTACTSURFACETIR(MAX) GH,StJER]LOWSREF

7815 RAL

8

REST   .01
RMATION

MEASURE

TOP   FIN

URFACES
LINE   0F

ERENCE

ANODE                             .020                   CATH ODE
GRID                                  . 020                   CATHODE
HEATER                          .012                   CATHODE

e.   DIA'S  N,  R,  T  &  U  SHALL  APPLY  THROUGHOUT
ENTIRE    LENGTH   AS   DEFINED   BY   DIM'S   AA,
AB,  AC  &  AD  RESPECTIVELY.

f.    THIS     SURFACE    SHALL    NOT    BE    USED    FOR
CLAMPING  OR  LOCATING.


