
5CX1500A

F}ADIAL    BEAM

POWER   PENTODE

TECHNICAL    DATA

The  EIMAC  5CX1500A  is  a  ceramic/metal  power  pentode  designed  for
use   as  a  Class  AB|  linear  amplifier  in  audio  or  radio  frequency  applica-
tions.  Its  characteristic  low  intermodulation  distortion  makes  it  especially
suitable  for  single  sideband  service.  The  filament  is  a  rugged  mesh  type.

The  tube  is  also  recommended  for  use  as  a  Class  C  rf power  amplifier
in  CW,  FM  and  AM  service.

GENERAL  CHARACTERISTICS1

ELECTRICAL

Filament:  Thoriated  Tungsten
Voltage............,

Current,  at  5.0  volts    ...,

fl

a

Transconductance  (Average):
Ib  =  1.0  Adc,  E c2 =  500  Vdc

Amplification  Factor  (Average):
Grid  to  Screen    ....................

5.0  ±  0.25    V

40A

24,000   ffmhos

5.5
Direct Interelectrode  Capacitance  (grounded  cathode)2

Input    ..................................................             75    pF

Output     .................................................        16.5    pF

Feedback    .......   a   .......................................       0.20    pF

Frequency  of  Maximum  Rating:
CW      ...................................................           110    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.

MECHANICAL

Maximum  Overall  Dimensions:

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

Diameter.............

Net  Weight     .............

Operating Position    ........
Maximum  Operating  Temperature:

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

(Effective  6-6-70)   ©    1965,1967,1970      Varian
fa=ffi+         _+    .TIT   ,T=

........     4.950  in;125.73  mm

........     3.370  in;    85.60  mm

........            30oz;    850.5gm

.  .    Axis  vertical,  base down or up

......     250OC

......     250OC

Printed  in  U.S.A.
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5CX1500A

Cooling......
Base........

•...............     Forced  Air

.......   Special  ring and  breechblock  terminal  surfaces
Recommended  Air  System  Socket    ...........................     EIMAC  SK-840  series
Recommended  (Air)  Chimney   ...................................   EIMAC  SK-806

RADIO  FREQUENCY  LINEAR  AMPLIFIER

GRID  DRIVEN
Class AB|

ABSOLUTE  MAXIMUM  F}ATINGS:

DC  PLATE  VOLTAGE   .  .   .

DC  SCFIEEN   VOLTAGE   .   .

DC  PLATE  CUFiRENT    .  .   .

PLATE  DISSIPATION     .  .   .

SUPPFiESSOR  DISSIPATI  ON

SCREEN   DISSIPATION     .   .

GBID  DISSIPATION    ....

4000   VOLTS
750   VOLTS
1.0    AMPERE

1500   WATTS

25    WATTS

75   WATTS

25   WATTS

1.    Adjust to  specified  zero-signal  dc  plate  current.
2.    The   intermodulation   distortion   products   are   refer-

enced  against  one  tone  of  a  two  equal  tone  signal.
3.   Approximate values.

TYPICAL  OPEFiATION   (Frequencies  to  30  MHz)
Class  AB1,  Grid  Driven,  Peak  Envelope  or  Modulation  Crest
Conditions

P,ate  Voltage  ..........
Suppressor  Voltage  ......
Screen  Voltage     ........
Grid  Voltage  1 ..........
Zero-Signal  Plate  Current   .  .
Single-Tone  plate  Current  .  .
Two-Tone  Plate  Current    .  .  .
Single-Tone  Screen  Current3
Two-Tone  Screen  Current3.  .
Peak  rf  Grid  Voltaqe 3  ....
Peak  Driving  Power3 ......
Single-Tone  Useful

Output  Power  ......... 1090        1330
F{esonantLoad  Impedance  ....    2340       2680
lntermodulation  Distortion  Products2

3rdorder       ...........- 38          -36            -33    db
5thorder        ...........- 39          -41            42    db

RADIO  FREQUENCY  POWER  AMPLIFIER  OR

OSCILLATOR    Class  C  Telegraphy  or  FM  Telephony
(Key-Down  Conditions)

ABSOLUTE  MAXIMUM  RATINGS

DC  PLATE  VOLTAGE  .  .   .

DC  SCFiEEN  VOLTAGE   .  .

DC  PLATE  CURF`ENT   .   .   .

PLATE  DISSIPATION    .   .   .

SUPPF!ESSOR  DI SSI PATI ON

SCREEN   DISSIPATION    .   .

GPID   DISSIPATION   ....

5000   VOLTS
750   VOLTS

1.0    AMPEF{E

1500    WATTS

25   WATTS

75   WATTS

25    WATTS

TYPICAL  OPEF`ATION   (Frequencies  to  30  MHz)

plate  Voltage  .......,
Suppressor  Voltage   ....
Screen  Voltage  .......
Grid  Voltage    .......,
Plate  Current   ........
Screen  Currentl .......
Grid  Currentl    ........
Peak  rf  Grid  Voltagel  .  .  ,
Calculated  Driving  Power
plate  Input  Power    ....,
Plate  Dissipation    ....,
Plate  Output  Power    ...,
Resonant  Load  Impedance

1.    Approximate  value.

PLATE MODULATED  RADIO  FREQUENCY  POWER

AMPLIFIER-GRID  DRIVEN    Class  C  Telephony

(Carrier  Conditions)

ABSOLUTE  MAXIMUM   RATINGS

DC  PLATE   VOLTAGE .  .   .

DC  SCFIEEN  VOLTAGE  .  .

DCPLATECUF}F}ENT        ..

PLATE  DISSIPATION1.   .

SUPPFIESSOR  D I SSI PATI ON

SCREEN  DISSIPATION 2.  .

GRID  DISSIPATION  2  .   .   .

3500   VOLTS

550   VOLTS
0.8    AMPEBE

1000   WATTS
25   WATTS
75   WATTS
25   WATTS

1.   Corresponds to  1500 watts  at  100°/o sine-wave mod-
ulation.

2.   Average.  with  or  without  modulation.

TYPICAL  OPERATION   (Frequencies  to  30  MHz)

Plate  Voltage  .......
Suppressor  Voltage   .  .  .
Screen  Voltage  ......
Grid  Voltage    .......
Plate  Current   .......
Screen  Currentl ......
Grid  Currentl   .......,
Peak af  Screen  Voltage 1

pea`[9fow6rTdodvu:?tt:::),.:
Calculated  Driving  Power
Plate  Input  Power    ....
Plate  Dissipation    ....,
Plate  Output  Power    ...,
Resonant  Load  Impedance

1.    Approximate value.



AUDIO  FREQUENCY  POWER  AMPLIFIER  OR

MODULATOR   Class  AB.  Grid  Driven  (Sinusoidal  Wave)

ABSOLUTE  MAXIMUM  RATINGS  (per  tube)

DC  PLATE  VOLTAGE  .   .   .

DC  SCREEN  VOLTAGE  .   .

DC  PLATE  CuRPENT   .  .   .

PLATE  DISSIPATION    .   .   .

SUPPRESSOR  D I SSI PATI ON

SCF{EEN   DISSIPATION    .   .

GRID   DISSIPATION   ....

4000   VOLTS
750   VOLTS
1.0    AMPERE

1500   WATTS

25   WATTS
75    WATTS

25   WATTS

5CX1500A

TYPICAL  OPEBATION  (Two  Tubes)

plate  Voltage   ............,
Suppressor  Voltage    ........,
Screen  Voltage   ...........,
Grid  Voltage          ............

#arx°.-Ssj.ggnnaa', Pp',aattee Ccuurrrreenntt    :  :  :  :  :
Zero-Signal  Plate   Current     ....,
Max.  Signal  Screen  Current    ....
Peak  af  Grid  Voltage    ........
Peak  Driving  Power    ........,
Max.  Signal   plate  Dissipation     .   ,
Plate  Output  Power     ........,
Load  Ftesistance(plate  to  plate) .  ,

1.    Approximate  value.
2.    Per  tube  .
3.   Nominal  drive  power  is  one-half  peak  power.
4.   Adjust to give  stated  zero€ignal  plate  current.

NOTE:    TYPICAL  OPERATION   data  are  obtained  from  direct  measurement  or  by  calculation   from   published  character-
istic   curves.   Adjustment  of  the  rf  grid  voltage  to  obtain  the  specified  plate  current  at  the  specified  bias,
screen  and   plate  voltages   is  assumed.   If  this  procedure  is  followed,   there  will   be   littlevariation  in  output
power  when  the  tube  is  changed,  even  though  there  may  be  some  variation  in  grid  and  screen  current.  The grid
and  screen  currents  which  result  when  the  desired  plate  current  is  obtained  are  incidental  and  vary  from tube
to  tube.   These  current  variations  cause  no  difficulty  so   long  as  the  circuit  maintains  the  correct voltage  in
the  presence  of  the  variations  in  current.   In  the  case  of  class  C  Service,   if  grid  bias  is obtained  principally
by   means  of  a   grid  resistor,   the  resistor  must  be  adjustable  to   obtain   the  required  bias voltage when the
correct  rf grid  voltage  is  applied.

fh
RANGE  VALUES  FOR   EQUIPMENT  DESIGN

Filament:  Current  at  5.0  volts     ...................

Interelectrode  Capacitancesl (grounded cathode connection)
Input    .  .  .

Output  .  .  .
Feedback .

Interelectrode Capacitancesl (grounded  grid connection)
Input.........

Output.........

Feedback.......

APPLICATloN

MECHANICAL

Mot/IvrJIVG   -   The   5CX1500A   must  be   operated
with  its  axis  vertical.  The  base  of  the  tube may
be  down  or  up  at  the  convenience  of  the  circuit
designer.

SOCKET   -   The      EIMAC     SK-840     socket    and
SK-806   chimney   have   been   designed  especially

Min.        Max.

38           43   A

70          80   pF
14.5       18.5   pF
---0.25   pF

32         37   pF
14.5       18.5    pF`
---      0.05   pF

for   the   5CX1500A.   The  use  of  recommended  air-
flow    rates   through   these   sockets    provides   ef-
fective  forced-air  cooling  of  the  tube.  Air forced
into the bottom  of the socket passes  over the tube
terminals    through   the   Air   Chimney,    and   exits
through  the anode coohng fins.

3
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5CX1500A

COOLJIVG   -   The  maximum  temperature  rating  for
the  anode  core  of  the  5CX1500A  is  250°C.  Suffi-
cient  forced-air  circulation  must  be   provided  to
keep   the   temperature   of   the   anode   at   the  base
of   the   cooling   fins   and   the   temperature   of  the
ceramic/metal   seals   below   250°C.   Air-flow
requirem'ents    to   maintain    seal   temperature    at
225°C   in   50°C   ambient  air   are   tabulated  below
(for operation  below  30  MHz).

SEA LEVEL 6000 FEET

PLATE
Am  FLow

PPIESSURE

AIR  F LOW

PRESSURE

D Fi 0 P DROP

D I SS I PATI O N ('NCHES (INCHES

(WATTS) (CFM) of  WATEPl   ) (CFM) of  WATEB)

1000 27 .33 33 .40

1500 47 .76 58 .95

*   Since    the    power    dissipated    by    the    filament   represents

about  200  watts  and  since  grid-plus-screen-plus-suppressor
dissipation   can,   under   some   conditions.   represent   another
125  watts.   allowance  has  been  made   in   preparing  this  tab-
ulation  for  an  additional   325  watts  dissipation.

The   blower   selected   in   a   given   application
must    be   capable   of   supplying   the   desired   air
flow   at  a   back   pressure   equal   to   the  pressure
drop  shown  above  plus  any  drop  encountered  in
ducts and filters.

At   other   altitudes   and   ambient   temperatures
the  flow  rate  must  be  modified  to  obtain  equiva-
/enf   cooJJ.ng.   The   flow   rate   and   corresponding
pressure    differential   must   be   determined   indi-
vidually    in   such   cases,   using   rated   maximum
temperatures   as   the   criteria   for   satisfactory
cooling.

ELECTRICAL

FILAMENT   0PERATloN   -   The   rated   filament
voltage  for  the  5CX1500A  is  5.0  volts.  F`ilament
voltage,   as   measured   at  the   socket,   should  be
maintained  within  ±5%  of  this  value  or  below  to
obtain maximum tube life.

INTERMODULATION   DISTORTION   -  The  Radio
Frequency  Linear  Amplifier  operating  conditions
including  distortion  data  are  the  results  of  oper-
ation    in    a    neutralized,     grid-driven    amplifier.
Plots  of  IM  distortion  versus  power output  under
two-tone   condition  for  a   typical  tube  are  shown
on next page.

GRJD   OPERATJOIV   -   The   rated   dissipation   of
the   grid  is  25  watts.   This  is  approximately  the

product  of  dc  grid  current  and  peak  positive  grid
voltage.   Operation  at  bias  and  drive  levels  near
those  listed will insure safe  operation.

SCREEN   OPERATION   -   The   power   dissipated
by   the  screen   of  the  5CX1500A  must not exceed
75  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  dissi-
pation   will  depend  upon   rms   screen  current   and
voltage.

Screen  dissipation  is  likely  to  rise  to  exces-
sive  values  when  the  plate  voltage,  bias  voltage,
or    plate    load    are    removed   with    filament   and
screen     voltages     applied.     Suitable    protective
means  must  be  provided  to  limit  the  screen  dis-
sipation  to  75 watts  in  the event of circuit failure.

SUPPRESSOR   OPERATION   -   The   [ated   d±ssl-
pation   of  the  suppressor  is  25  watts.  Suppressor
current  will   be  zero  or  very  nearly   zero  for  all
typical     operating     conditions     specified.     The
5CX1500A   has   been   designed   for   zero  voltage
operation  of   the   suppressor   grid   for  most  appli-
cations.

PLATE    DJSSJPArJOIV   -   The    platerdissipation
ratings    for    the    5CX1500A    is    1000   watts    for
Class-C  plate-modulated  service  and  1500  watts
for  Class-C  telegraphy.  In  Class-AB  service  the
plate dissipation  rating is  1500 watts.

HJGJr   VOLTAGE   -   The   5CX1500A   operates   at
voltages  which  can  be  deadly,  and  the  equipment
must   be   designed   properly    and   operating   pre-
cautions   must   be   followed.   Equipment  must  be
designed so that  no  one  can  come in  contact with
high  voltages.  All  equipment  must  include  safety
enclosures for hich-voltage circuits  and terminals,
with  interlock  switches   to  open  the  primary  cir-
cuits    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.

SPECIAL  APPLJCArJOIVS   -   If  it  is  desired  to
operate   this   tube   under   conditions   widely  dif-
ferent   from  those   given  here  write  to  the  Power
Grid   Tube   Division,   EIMAC   Division   of  Varian„
301  Industrial  Way,  San  Carlos,  California  94070,
for infomation  and  recommendations.



5CX1500A-

EIMAC  5CX 1500A
lM   PRODUCTS   vs   POWER   OUTPUT

3rd  Order   Products
-----.  5th  Order  Products

Eb  =  4000   VOLTS,    Ec2  =  500   VOLTS
Ec3  =  0   VOLTS.    RL=  3500   OHMS

Fl  =  1.980   Mc.    F2  =  I.982   Mc

POWER   OUTPUT          (PEP)-WATTS

1000

POWER   OUTPUT          (PEP)-WATTS

-20 db

-30 db

-40 db

-50 db
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CONTACT

S U PI FA C E S

5CX1500A

a
I

II i
-_Ti

1 /
I

I

'[[

Suppf]ESSOP

SCPEEN

CONTROL

FILAMENT

Fu.AMENT

DO    NOT

CONTACT

DIMENsloNAL    DATA

D'M.
lNCHES MILLIMETERS

ill_N. MAX. MIN. MAX._

A 3.335 3.370 84.71 85.60

a 0.807 0.820 20.50 sO.83

C I.870 I.goo 47.50 4826
D 2.250D 23cxro 57.15D 58.42D

E 2.335 2.535 59.31 64.39
F 3.530 3.730 89.66 94.74
G 4.coo 4.950 '21.92 '25.73

H 0.950 I.000 24.13 25.40
J 0.675 0.725 ' 7. I 5 18.42

K 0.400 0.450 10.16 „.43

L 0.'40 0.170 3.56 4.32

M 0.020 0030 0.51 0.76
N 0,7cO 0.800 17.78 20.32

P 0.3'4D 0.326D 7.98D 8.28D

R 550 650 550 650
S 1150 1250 1150 '250

T 0,470 0.530 11.94 13.46

u 0.025 0.048 0.63 I.22

V 0.045D 0.070D I . 14D I.78D

W 2.468 2.531 62.69 6429
X I. 225 I.275 31.12 32.39

8
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