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The  EIMAC  8020  diode  is  a  high-vacuum  rectifier  intended  for  use  in
rectifier units, voltage multipliers, or in special applications, whenever con-
ditions  of extreme  ambient  temperatures,  high  operating  frequency,  high
peak inverse voltages, or the production of high-frequency transients would
prevent the use of gas-filled rectifier tubes.

The  8020 has  a maximum  dc  current rating  of  100  milliamperes  and  a
maximum peak inverse voltage rating of 40,000 volts. Cooling is by convec-
tion and radiation.

A single 8020 will deliver 80 milliamperes at  17,000 volts to a capacitor-
input filter with  14,000 volts  single-phase  supply.  Four  8020's  in  a  bridge
circuit will  deliver 200 milliamperes  at 25,000  volts  to a  choke-input  filter
with 28,000 volts single-phase supply.

GENERAL   CHARACTERISTICS
ELECTRICAL

Filament:  Thoriated Tungsten
Voltage-----------
Current-----------

-       5.0              volts
-      6.5      amperes

MECHANICAL

Base     ----------------------       Medium  4-pin  bayonet
Basing       --------------     n     ------     Refer to outline drawing
Socket       ----------------     Refer to discussion under "Application"
Mountingposition--I     --------------       Vertical,basedownorup
Cooling    --------------------        Convection  and  radiation
Maximum  Temperature  of  plate  seal    -----------------    225°C
Recommended  Heat  Dissipating  plate  connector    ----------      EIMAC  HR-8
Maximum Overall Dimensions :

Length      --------------_     -------     8.00           inches
Diameter       --------------------     2.32          inches

Netweight   -----------------------    4               ounces
ShippingWeight(approx.)     -----------------     1                pound

MAXIMUM  RATINGS  (Per  Tube)

Peaklnverseplatevoltage     -----------------    40,000             volts
PlateDissipation     --------------------             60            watts
DCplatecurrentL   --------------------           100                 rna
Peakplatecurrent       -------------------            1.5        ampere

1 Averaged over one cycle for each tube.  Applies only when the  rectifier is coupled to the load by  a choke-input filter incorporat-
ing  the  "critical"  value   (or  larger)   of  input  inductance.  For  maximum  dc  current  ratings  under  this  and  other  load  condi-
tions see discussion under "Application."

APPLICATloN
MECHANICAL

Mowmf®.7}g-The  8020  must  be  mounted  vertically  with  the
base either down or up. The lead to the plate terminal of the
tube should be flexible.

The medium 4-pin bayonet base  fits  an E.  F.  Johnson  Co.
No.  122-124, a National Co.  No. XC-4 or CIR-4, or an equiv-
alent  socket.  In  some  circuits,  particularly  those  of  the  volt-
age  multipliers  illustrated  in  Fig.  2,  it  may  be  necessary  to
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mount the  socket on  stand-off insulators,  or  on  a  sheet of  in-
sulating  material,  to  provide  adequate  insulation  to  ground.
CooZ¢"g-The   8020  is   cooled  by   convec.tion   and   radiation.
Clearance should be provided around the glass envelope ade-
quate  for  free   circulation  of  air.   An  EIMAC   HR-8   Heat
Dissipating  Connector  or  equivalent  is  required  on  the  plate
terminal.
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APPLICATION  (Continued)

The maximum  telnperature  at the plate  seal must not ex-
ceed 225°C. A convenient accessory for measuring this ten-
perature   is   `Tempilaq,"   a   temperature-sensitive   lacquer
available  from  the  Tempil  Corporation,   132  W.  22nd  St.,
New York  11,  N. Y.

ELECTRICAL

F¢.hame„f  Ooercz*6o7®-For  maximum  tube   life,   the  filament
voltage,  as  measured  at  the  base  pins,  should  be  the  rated
value of 5.0 volts.  Variations must be kept within the  range
from  4.75  to  5.25  volts.  In  applications  which  require  the
diode to deliver high peak currents, it is important to main-
tain the filament voltage at the rated value.

Cou±ton show:ld be observed when measuring rectifier
frhameut  oohage.  The  filaneat  circuit  may  be  at  high
poteutid.
The  thoriated-tungsten  filament  of  the  8020  reaches  op-

erating  temperature  in  a  fraction  of  a  second  after  applica-
tion of voltage. Plate voltage may be applied simultaneously
with filament voltage.
PZczfe  OperdrGon-With  low  room  illumination,  the  plate  of
the 8020 begins to show color as the maximum plate dissipa-
tion  rating  of  60  watts  is  approached.  The  maximum  peak
inverse voltage rating of 40,000 volts should not be exceeded
at any time.

#i-=h£=ifaE:E#esyri:.i#ebl3of*#eLso=d¥i:
power-supply  rectifier.

8020  MAXIMUM  PERFORMANCE  CAPABILITIES
Capacitor-Input  Filter Choke-Input  Filter

Circuit      Ac  Input DC  Output DC Output DC  Output   DC  Output
Ty pe            Vo I tcige Voltage Current Voltage Current

(volts  rms) (volts) (rna) (volts) (rna)

Single-
Phase,
Half-
Wave    14,000 17,000 80

Single-
Phase'
Full-
Wave    14,00ol 17,000 160 12,500 200

Single-
Phase,
Bridge  28,000 34,000 160 25,000 200

1 One-half  the  transformer  secondary  voltage.

Maxinwm DC Ct#re7i* Raf6ngS-Plate  dissipation rather than
peak current usua dc current which  the 8020  is
capable of  delivering  to  the load.  Because  the  plate  dissipa-
tion  associated  with  a  given  dc  current  depends  upon  the
amount of ripple  and  its wave-shape,  circuit conditions  will
determine the maximum dc current rating of the tube.
Choke-Jmptt£  F¢Zfer-The  maximum  dc  current  rating  of  the
8020 is loo milliamperes when the load incorporates a choke-
input filter with the  "critical" value  (or larger)  of input in-
ductance  (L  in  Fig.I):

Reff
Lo  =[g:5F     for  full-wave  single-phase  rectifiers,

Lo-# for  half-wave  three-phase  rectifiers,

Lo =#    for full-wave three-phase rectifiers,

where:  Lo   = "critical" value of input inductance  (henries),
I    =  supply-line frequency  (cycles per second),

Reff  -
2

Load voltage  ( volts )
Load current ( amps )

Choke-input filters are not normally used with single-phase
half-wave rectifiers.

=of#p-#yp:fpf;#=E:hed£Ldi:#F:I.y|ft:faE:efo;
current. Under these conditions capacitor-input filter circuits
become  desirable.  The  maximum  dc  current  rating  of  the
8020  when  no  input  choke  is  incorporated  in  the  filter  de-

E:gn¥ir:¥tn£¥:tit:etaltose#g:ffj:#:ece]ooafdthr:es#£¥or=#bg;
each tube.  The circuit diagrams and tabulation in Fig.  2 are
so  arranged  and  labeled  that  this  required  series  resistance
may be found for a wide range of load conditions.  This may
be done by determining the value of the following quantities:

engcefcaEevg::-e#,h:cc¥.ge;.#:emT:pishi:#:£:
load voltage divided by the multiplication factor.

oul|;i¥ed&::UIT;;ni:Fsrimtupb|:.E#-i;a?ee.=Eee:o:ffHF::
full-wave multiplier.  In  the  case  of  full-wave  center-tapped
or bridge rectifiers, Ip is half the load  current.

mEJisal:ee.tfoEi#g¥f=f:iisr%:LiTisT;£e:I;:;TtoEfi:
the peak value of current to which the tubes will be subjected

¥pe:::¥:ev:d:c::£refid#:::¥#:i##+=#bega#
tube

(
Ec

Ip )
The total charging circuit resistance involves

the  internal  resistance  of  the  rectifier  tube,  Rp ,  the  added
series  resistor,  Rs,  and  the  equivalent  intemal  resistance  of
the  ac voltage  supply,  Ri .

asT6o£6:hhemps:ateresfstanceofthe8020,whichmaybetaken
R i  is the equivalent internal resistance of the supply.  This

may  be  taken  as  the  regulation  of  the  high-voltage  supply
expressed as a decimal multiplied by the load resistance used
in measuring this regulation.

Rs   is  the  series  resistor  which  must  be  inserted  in  the
charging circuit to bring  the  total  charging-circuit  resistance

Fopri°ui:ears:g:±f::eddmrfum::c.h[t:fvat:ec¥:¥f?se::uFfdg.£r2°.mTthh±:
resistor must be inserted in such a position in the circuit that
it protects all tubes.

Tubes may be operated  in parallel to  increase  the  output
capability in  a  given  circuit.  When  two  tubes  are  placed  in
parallel at each place  where  one  is  shown in the  circuits  of

=fag±izutieapii:t;arfis:S;::£ecipr3n)twJ[[lc:ea¥aglfreaastgarse::dafnc€t:hd:
Peak Iroerse V olta peak inverse voltage rating of the
8020  is  40,000  volts.  In  single-phase  power-supply  rectifier
circuits  the  peak  inverse  voltage  to  be  used  in  design  is  the
peak  ac  supply  voltage  ( 1.41  times  Erms in  Fig.  2)  in  the
case  of  bridge  circuits,  and  twice  this  value  in  the  case  of
half-   or  full-wave   rectifiers   and   voltage   multipliers.   Pealc
inverse  voltage  in  three-phase  operation  depends  upon  the
circuit employed, and will be found histed in the handbooks.
Speciez  A"Zieclf¢ous-The  ratings  given  for  capacitor-input
filter circuits assume values of input capacitance large enough
to  hold  the  ripple  to  a  low  value.  In  special  applications
where a large percent ripple is tolerable and filter capacitance
is low, the 8020 is capable of larger dc output currents.

As a unidirectional conductor in dc circuits where the cur-
rent  is  continuous  and  the  percent  ripple  is  moderate,  the
mmaximum current rating of the 8020 is 200 milliamperes.

The  plate  characteristic  curve  for  the  8020  serves  as  a
griide  to  special  applications.  The  maximum  plate  dissipa-
tion rating  of  60  watts,  the  maximum  peak  inverse  voltage
rating of 40,000 volts,  and the maximum peak plate  current
of I.5 amperes must not be exceeded,
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Fig.I.      Rec+ifier   with   Choke-lnpu+   Filter
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a.   Full-Wave   Center-Tapped   Rectifier
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c.   Half-Wave   Rec+ifier

Ill

l!J

1\`

+              T?tRp'              T                 Rs-Ftc_A,_Rp

;c-                             ?op,                i.                5!+

?,Rp,

.c_       ,,l

".c:H:;,,              .Ec+.„

T    !"p,F'm
f's      pr\

Oi,)

e.    Half-Wave    Voltage     Multiplier     (wi+h    common

ground   when   Rs   is  inserted   on  the   "high"
side    of    Erms)
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b.   Full-Wave   Bridge   Rectifier

+                     gnp)      Rs-Rc-a,_Rp
PC

?,Rp,  Frmsl       i

7FRs
mi)

d.   Half-Wave   Voltage   Doubler
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f.   Full-Wave   Vol+age    Multiplier

Eimac  8020  Maximum  D-C  Curron+  Ra+ings  for  R-C  Fil+or  Applications

D-C   Plate   Curron+   (lp) 70 75 80 85 90 95 loo milliamperos  per  tube

t:::i:tchRaers:::ag;ce   ( Rc)
0.8 I.2 I.8 3.0 4.7 7.6 12

percen+  of  EffectiveLoadResistanceperTube(ii)

A-C   Supply  Voltage
0.78 0.80 0.83 0.87 0.92 I.01 I.14

times   Filter-Inpu+
( Elms) D-C   Voltage    (Ec)

Peak   Inverse   Voltage 2.2 2.3 2.4 2.5 2.6 2.9 3.2
+imes   Fil+er-Input

(I/2   these   values   in   circui+  "b".) D-C  Voltago    (Ec)

Fig.  2.     EIMAC  8020  Basic  R-C  Circuits  (for  any  one  of  the  indicated  loads)
Ri =Equivalent  resistance  of voltage source
Rp=1000  ohms  (500  ohms  for  two  tubes  in  parallel)
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EIMAC  8020
TYPICAL  PIATE

CHARACTERISTICS
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