TECHNICAL DATA

The 3CPX5000A7 is a ceramic/metal nigh-mu pawer triode design-
ed feor pulse applications. Utilizing bean- farﬂnn cathode and
control grid geometry, this tube provides the gain of a tetrode
with circuit advantages and simplified design of a triode. The
attributes of high gain, low grid interception and outstanding
intermodulation performance make this tube well suited for appli-
cations such as MRI and wind-profile radar service, o~ for pulsed
linear amplifier service.

The 3CPX5U00A7 is rated for pulsed rf amplifier service at a
waximum plate voltage of 6500 Vde. This tube is also useful in
pulse modulator or pulse regulator service where accurately con-
trolled waveforms are required; in this service the maximum rated
Plate voltage holdoff is 13 kVdc. The peak plate current rating
in either service i5 67 amperes.

The anode is forced-air cooled for 5000 watts of dissipation,
The tube does not require a socket.

GENERAL CHARACTERISTIC
ELECTRICAL
Cathogde: Oxide Coated, Unipotential
Heater ¥Yoltage ., . . . LR T T

Heater Current, at 15.0 volts e e .. ,
Minimum Warmup Time {before appl1catwon of rf druve and h1gh valtage}

Ampiification Factor {approximate) . . . . . . . .
Uirect Interelectrode Capacitance {gr1d grounded)
Cin Poe e s e e e e e e e e e e e e e s e e e e
Cout . o o v . h s e . S e s n e e e e e a4 e
Cpk P . e s o

. Highest Frequsncy For Maxwmum Ratmgs fm Pu]sed iF Sermce‘l .

+

LI

1. Characteristics and operating wvalues are based on gerformance tests.
without notice as the result of additignal data or oroduct refinement.
consulted before using this information for final egquipment design.

2. Capacitance values are for a cold tube as neas.red 4ith no specia

MECHANICAL

Maximum Overall Dimensions
Length o v 0 i h e i e e e e ke h s e e e
Diameter . « . . , . . . . .

Net Weight . & & ¢ & & & .

Operating Position ., . . . . .

Canling e e e e e e e e e e e

Maximum Operating Temperature: Ceramic/Meta! Sea

BAaSE & 0 v v h e b e ke e ke e e e e

Socket . . . . P e s e s e h 4w a e e w e

Reconmended Air Chimﬂey [

Available Anode Cannector Clip, for DC Pulse and LF/AF App ic
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3CPX5000A7
HIGH-MU
POWER TRIODE

Jcise

5.0 + 0.75 ¥

15,0 &
6 Min
200
92.5 pF
6.2 pF
0.35 pF
110 MHz

fiqures may change

Varian EIMAC should be

shielded fixture but other-
wise in accordance with Electronic industries dssocigation $tandard RS$-191.

.

B.25% in; 20.96 mm
4,94 in; 12,55 nm
9,5 1b; 4.3 kg

Vertical, Base Up or lDown

Forced Air
250°C

for Direct Chassis Mounting

None Required
EIMAC SK-306

tions . . - EIMAC ACC-3

PULSEDR RADIO FREQUENCY AMPLIFIER TYPICAL SPERATIUN - Measured Data at 50 MHz
CATHODE DRIVEN Class B Class B Cathode Driven - Du = (.06
ABSOLUTE MAXTMUM RATINGS: Pilats ¥OITIG8 o v w v w0 v u . 5400 Vde
DC PLATE VOLTAGE . . . .+ . . . . . 6300 ¥ILTS Catncds 3733 V0TTA00 . . 4 v e e +80 yde
PEAK PLATE CURRENT # ., . . . . . . 57 AMPERES Pyise Flate Zurrent £ . . . . e . 14,2% Ade
DC PLATE CURRENT . & w v v v 4 4 o 3079 AMPERES Fulse Powaer Irput 2, , . . . . . . 104 ki
PLATE DISSIPATION , . . . . « . . SOLD WATTS fuise Grid Zurrent *F .., , L, . 600 mA
DC GRID CURRENT . . «oe e 10010 AMPERE Geak Jriging Power * £ . . . . . 5.0 kW
INSTANTANEQUS GRID/CATHODE VULTAGE 260 YOLTS “zac !lswal) Power Output & 4, . 63 kW
GRID DISSIPATION o & & o v v v v 25 WATTS Cathoce Irput impedance . . . . . 16,6 {hms

) . : 21t Load Impe N 2
* Approximate value, # Average 4uring “ne pu-se. esanan pad impedance 1002 ggms

A i B Fow Gairm .
. Y Estimatad value, Jawer .

VABOSB(Effective Sept 1988)

varian® eimac » 301 Industrial Way « San Carlos. CA 94070 * USA

Frinted in U,5,A,
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% 3CPX5000A7

Eg%ﬁEg RSD;U FREBIUENC'I" EUHER AMPLIFER TYPICAL PERFUKMANCE, to 30 MHz {measured data) .
ode Oriven, Class AB § i
ve ass AB Service Plaze voltage o . o . v w . o . 5.5 6.0 Vde
ABSO v Zero-51gnal Flate Current , . . 0.5 b.7%  Adc
LUTE MAXIMUM RATING: Folse Pilate Current & . . . . . 3.9 5.25% a
OC PLATE YOLTAGE . . . . . . .., 6,5 tl.0vulTs SLTadR Bres . e e .o w33 0300 Vde
PEAK PLATE CURRENT # 67 AMPERLY fulse Grig Durrent Yo L L L. 3n 41 ma
DC PLATE CURRENT L §.75 AMPLES Pear Driving Power » . ., 425 750w
PLATE DESSIPATION . . . . . . . 5.0 KILUWA™"S culse Power Gutputor oL L. 14 2 ke
DL GRID CURRENT . . . . . . . . .01 aMpres Tatmode lepus Sepesance © ST gy 14 o
GRID 55 | . Y ATTS wATnode “pul onpedance L L, o ms
v LPATLON 75 walls “esorant Load lwpedance . . . ., 1100 B0 Uhms
* Approximate value, Ietertodulaticr Distortion:
# Average during the pulse. dre drcer Froducts oo, L L, -33 -30 di
1 Power delivered to fhe Toad. atr uUrder Products . . . L . - 348 -3%  dR

Note: 1/ Bulse duratran, pulse plate current and auty ere irtereelatud: see DERATING CHART 0N page b,
2/ To prevent excessive annde dissipazion the tune w.st e cut oft between pulses: a bids swilching
scheme should be employed Lo dccompl sn tnis, 140 is trat af a similar product in CW service,

PULSE MUDULATOK OR SWITCH TUBL SERVICE CYRLCAL UPERATIUN - Pulse Maduldtor Service

ABSULUTE MAXIMUM RATINGS: S1ate VOItage o .o v oo e e B0 Kvdc
UC PLATE VOLTAGE . . . « & v . . . I3 KILOvuL Ty Pusse Blate Lurrent , . . . . . . . . S o«
PEAK PLATE CURKENT ¢ . . . . . . . i/ AMPLALS Gr-g Bias Voltage o 4 o v 4 4 v W . . -111 vdc
FULSE DURATLON & DUTY & . . . SLE TERATING CHART Pulse “ositive Grid Voltage ., . . . 240
PLATE DISSIPATION . , . ., ., . . ) KILUWATTS Pulse Lrid Current * , o . . . . . 1.0 a
DC GRIL VOLTAGE . . . . . . . . o =250 WOLTS Puise Buration . . . . . . . . . . . 1 uSec
GRID DISSIPATION . . . . . . . . . 25 WATTS Juty oo oL L. L . L . L. . .. . L D00e
DC GRID CURRENT ., . ., . . . . +0.1 AMPERE fulse Orrviag Power * L L, L L . Fh W
) Pulse Jutput Fower * . . . . . . . . 300 kw
* Approximate value, Puise Uutpat Yoltage . . ., o . . . bl kv
# Pulse duration, pulse plate current and duly are interrelated: See DERATING CHART on page 5,
TYPICAL OPEKATIUN values are obtained By act.al Teasurement or by calculation from published char- .
acteristic curves, Adjustment of the rf drive weliage to obtatn the specified plate current at the
specified bias and plate voltage is assumea. 1f this srocedure is followed, there will be 1ittle

vartation in output power when the tube is replaced, even tnough there may be Some variation in grid
current,  The grid current which gccurs when she desirad plate current is obtained is incidental and
may vary from tube to tube, This current wvariation causes o performance degradation providing the
circuit maintains the correct grid/cathode valtage in the presence of the current variatian,

APPLICATION

MECHANICAL Inlet Air Temperature = 25°%C

MOUNTING - The 3CPXS000A7 should be mounted vertr- Seg Level Plate L ow jress.
cally, base up or down, and should he protected Hatt; CFM in Eat
from vibration and shock. The tube is designed to - er
be bolted directly to the chassis (by the grid 2000 30 0.1
flange) in equipment designed for dc and rf 3000 6h .3
grounded grid circuit configuration. The mountirg 4000 115 .8
may be insulated for other circuitry, A flarge 5300 Z210 2.2
with threaded nholes is provided for a low-induct- . -

ance cathode connection, g similar provisiaon is 200D Feet E:::e E;g: g:g;s.
made for the heater connection, Wattis CFM In.Water
STORAGE - If a tube is to be stored as a spare it Z0ug 35 0.1
should be kept in fts original shipping carteon, 3000 75 0.2
with the original packing material, to ninimize 4000 140 0.9
the possibility of handling damage. 5000 220 2,0
COOLING - Forced-air cooling must be provided to 19,600 Feer Elzze E;g: S;g;s'
maintain the anode core and seal tempsratures at a watt; CFM In.Water
safe operating temperature. Cooling data are snown -

for dincoming cooling air at 25°C, 35°C and 30-0, 2040 45 u,1 .
summarizing the minimum requirements to limit *ube 3000 95 0.4
temperatures to 225°C, The pressure arop fig.res 4000 165 1.0
are approximate, 5400 265 2.3




Inlet Air Temperature = 35°C

Sea Level Flate Flow ‘ress,
Uiss. Rate Orop
Watts CFM in.Water
2000 35 J.1
3oun 75 J.3
4000 130 3.6
5040 130 1.7

000 Feet Plate Flow Press,
Diss. Rite Jrop
Watts CFM Ir.Water
200U 40 Jal
30040 at .4
4o 160 L1
500U 7255 2.5

10,000 Feet Flate F1ow FPress,
Diss. Hite Urap
Watts CFM In,Water
2000 50 Ul
3000 105 .4
4000 140 1.4
BA1IM) 30h 3.0

Inlet Air Temperatureg - 407°C

sed Leve] Plate Flow Press,
Miss. Hate Nrow
Watts CFM [rn.Water
2004 444 0.1
30U 9i] .5
40036) 165 1.3
5000 260 il

5000 Feet Plate Flow Press.,
Uias. Rate draop
Watts CFM In,Mate-
2u00 50 dal
30049 114 [
4000 20014 LA
50010 315 3.7

10,000 Feet Plate Flow Press,
Diss. Rate Oroo
Watts CF™ ‘n.water
2000 a0 1.7
3000 L35 Jaa
4000 240 1.3
5000 355 4.3

[t is considered good engineering practiice to za-
sign for a maximun anode core Sapperature of 223
°C, and temperature-$ensitive paints irs ayailan e
for checking base and se3l temperatures sefora any
design 1s finalized. It is alsa conside~2d cooaz
practice to allow for variables such a3 dirly air
filters, rf seal heating, and the “act <that zra
anode cooling fins may nat be ciean if tne
has been in service fTor some length af time,

EIMAC Application Bulletin #20 titlec TEMPERATJRE
MEASUREMENTS WITH EIMAC PUWER TUBES discusses this
subject and ¥s available on request,

Tube

Forced air cooling of the base is also required,
with air directed past the seal areas. An air ir-

terlock system should be used to automatically
remove all voitages from the tube in case of even
partial failure of the tube cooling air, Air flow

must be applied before or simultaneously with tne
application of power, including the tube heater,
and sheuld normally be maintained for several
minutes after power is removed for tube coaldown,

3

3CPX5000A7

ELECTRICAL

ABSDLUTE MAXIMUM RATINGS - Values shown for each
type of service are based on the "absolute system"
and z2re not to be exceeded under any service con-
ditiors, These ratings are limiting values oputside
wriich serviceability of the tube may be impairea,
In orcer not to exceed absolute ratings the equip-
meat designer has the resgonsibility of determin-
ing an average design value for each rating below
the absolute value of that rating by a safety fac-
tor so the absclute values will never be exceeded
under any usual conditions ot supply-voltage vari-
ation, lgad variation, or manufacturing variation
notne equipment itself. It does not necessarily
foilow that combinations of absolute maximum rat-

tngs can be atiained simultaneousTy.

HiGH VULTAGE - Normal operating voltages used with
this tube dare deadly. Equipment must be designed
aroperly and operating precautions must be fol-
lowed, Design equipment so that no one can come in
contact with high veltages. tquipment must include
safety enclosures tfor the high-voltage circuits
and terminals, with interlock switches to open
srimary circuits of the power supply and to dis-
charge nmigh-voltage capacitors whenever access
doors are opened, The interlock switches must not
be bypassed or “chedated" to allow operation with
acerss doors open. Remember HIGH VOLTAGE CAN KILL.

For pulse modulator or
voltage should not exceed
This walue assumes some safety factor and assumes
4 c'egn tube with no putldup of dirt or qgrime
4¢ross the insulating ceramic., At higher altitudes
a requction in voltage may be reguired to preciude
“he zossibriity of extermal tube flashover.,

regulater service anode
13 k¥dc at sea level,

AEATER/CATHODE JPERATION -
for the 3CPXS00087 15 15,0 volts, as measured 4t
the base o2t tne tube, and short-term variations
should be Timited to plus/minus .75 velt for geod
li¥e anc cgnsistent performance,

Fuise current capability of the 3CPXS0DOAY is de-
cerdent an cathede temperature, which in turn is
capencent on reater wvoltage, For most consistent
tertarmzcce it switch tube or modulator service
requlatscn of the heater voltage to limit vari-
atior to plus/minas one percent is recommended.

Rated heater woltage

hs

grt2r waliage s$n0uld be measured with a known

accurata RMS-responcing neter,

This <ube i3 =zesigned for normal commercial ser-
wiza, wreee gne filament anjoff cycle is antici-
patec per giy. Jontact EIMAC Application Engineer-
“tg if wore zaily on/joff cycles are expected.

toa

CETHODE WASMLAJCO0LUSWN TIME - It is recommended
tnat heater voitage be applied for a minimum of &
Tinutes vefore ancde voltage and drive voltage are
azolied, to allow for proper conditioning of the
cathoce surface, it is also recommended that after
2il woltages are removed from the tube that aijr
coolirg be allowed to run for several minutes to
allow for proper cooldown,

IHPUT CIRCUIT - When operazted as a grounded-grid
rf amplifier, the use of a resonant tamk in the
catnode circuit is recommended to obtain greatest
Tinearity and power ocutput, For best results with
a single-ended amplifier it s suggested the cath-
ode tank circuit operate at a "(" of 3 or more.

T ——|




% JSCPX5000A7

GRID OPERATION -  Tne maximum ratec dc gric &ias
voltage for the tube is -250 volts ana tra fax17.m
grid dissipation is 25 watts. The miximum irg=ant-
aneous positive grid voltage must 0t eaceed o
volts, and averdage grid current should never =
ceed 100 mAde.

2
X

In normal applications the grid dissipation wil’
not approach the maximum rating, in applicatians
where pulse duration oxceeds 10U Ms ar Juty factar
is high, the electroade dissipatian FatiNgs iy
prevent attaining peax plate current sudstantial'y
over the dc rating,

Uxide cathode tubes mdy exnibit reverse sric o cun-
rent. Protective circaitry for datectiaon u* over-
load and fault conditions should be Zagabie af
4cCepting current flow in ~ither direction., This
type of circuitry s necessary to prevent exops-
sive grid dissipation and resulting tube degrada-
tion which can occur if proper outpns Tplatal
tuninyg or leoading s lost due to failure ir tns
tuned circuit gr failure in the boad,

A protective spark gap such as the S1amoens s8!-
C145 connected between the cathodr and grid will
help protect the tube im the event of 4n icter-a’
arc, A maximumn of four (4) joules total energy may
be permitied to dissipate into a grid-cathole arC.
Amounts in excess of tnis will purmanertly da-age
the cetnode or grid structure, Additioral infor-
mation is given in E(MAC Applicatian Builatin =17
titled FAULT PROTECTION, available on reguest,

CW OPERATION - Narmal Class [ operatinn 15 not
permitted. Operatiyn should be restricted fc ['ass

A, BB and B service. WUperation in pulsed lass T
15 permisstble only with low duty and sho-ct cura-
tion service,

ANQUE CURRENT - Far pulse service, sither as o
switch tube pulse modulator or wvoltage regulator,
an anode current (during the pulse) of up *n &7
amperes 1s avaitahble. Peak currant capapility,
pulse duration, and duty factors are interrelatad
and the PULSE DERATING chart should be cansulted,
To use this chart, =nter with pulse duration anc
note the intersection with the desired pulse annde
current, At this intersection read off wvalues of
maximum duty and/or pulse repetitian rate,

The pulse derating chart is intended to allow se-
lection of operating parameters which give a rea-
sonable tube Tife, Uperating under experingnta:
combinations of maximum plate current and D.'se
duration which are outside the ranges of the chart
may give useful results at low repetition rates,
with a resulting tube life commensurate with that
type of operation.

New designs using tubes 1in pulse applica*:cns
should Include consideration of tube-to-tube per-
formance wvariations which may effect sgquiprset
performance.

FLATE OPERATIUN - The anpde of the 3CPASLUIL] s
nominally rated for 5000 watts wite forcoed-a-rn
cooling., In pulse service the averdge anode cs-
sipation may be calculated as the oproduct 2f puiss
anode current, pulse tube-voltage drop dur:ng cor-
duction, and the duty factor, Actial crssipatian
may often exceed the calculated vailue, 1f zuy.

50
rise and fall times are appreciable compared 9
pulse duration., This occurs because lony rise ane
fall times allow plate rurrent to flow for Ignges
perinds ia the high tube-valtange dras ceqg nn,

FAJLT PAJTECTION - AY1 power tubes operate at vol-
ages whicnh cd4r Cause tevere damage in the event
af ar arc, especially in cases where large amounts
27 powar supply stored energy are involwed., Some
meers of prolection 15 advised in all cases, and
TS vaneralive that a series resistor be used in
the leac trowm tne power supply to the anode cir-
2.1t te Tirvt peas current and help dissipate the
energy i the eveqt of a4 tube or circuit arc. A
cesistance of 10 phms, with at |east a 200W rat-
1ng, "n the gositive plate power supply lead will
re’sosrotect otne Luhbe n the event of an arc. A
Crowbar CI1rCuit which uti13zes a high-speed switch
tube 15 especially recommended for protection of
the 0BAGINIUAT in pulse service.

Erergy d1ssipated in the event of an arc must be
I*riited ta an mere than 4 Juules to prevent damage
Taotne tube and consequential o degradation in per-
formarnce, CIMAC Application Bulletin #17 titled
FaJdul PRUTLOTION discusses this subjecl and s
dvatiab’e nr orequest,

YRR OURERATIUN - Uperation at VHF should be con-
aqucted with heavy plate leoading and the lowest
4rlYe poWweT consistent with satistactory perform-
arce, t 15 preterable to operate at & sacrifice
ir efficiercy Lo obtein increased tube 1ife, VHF
criging nower o will be greater than the {ypical
vd'ues shown oropage 1 becsuse of higher circuit
lasses,

TATERZLECTHILE CAPAGITANCE - The actual internal
1nterelectrode capacitance of a tube is influenced
Ly “any wAariahtes tn most applications, such as
stray capacitince to the chassis, stray capaci-
tanrcr etweer tube terminals, anmd wiring effects,
To control tre asctual capacitance wvalues within
the *.be, as the key component involved, the in-
Gustry arg Military Services use oa standard test
arocedsre as described ian Electronic Industries
Asspociation Standard R5-191, This test procedure
eliTinates a7y capacitance reading to "ground™.
Trne test s performed on a cold tube, QOther fac-
tcrs being egusl, controlling fnternal tube capac-
itance in this way normally assures good inter-
changeabwility of tubes over & period of time. The
capacitance values shown in the technical data are
taker in aAccordanmce with Standard R3-191. The
equipTent designer i< therefore cautioned to make
ailowance for tne actual capacitance values which
w1ll gxist in his application, Measurements should
D2 teker with the mounting which represents the
aparoximate final layout if capacitance values are
hegnly significant in the design,

ARGIU-FREGUENCY RADIATION - Exposure to strong rf
fielas snouula be avoided, especially at frequen-
cies above 300 MHz, where energy sbsorption by the
human bocy 1s significant. The human eye is par-
ticulariy sernsitive. Prolonged exposure to rf
radiation shoold be limited to 10 milliwatts per
square centimeter (dccupational Safety & Health
doministraetion [OSHA} standard)}. Tt is geoneraliy
socented tnat exoosure to "high Tevels" of pf
rec’ation car result in severs anjury, including
Elindaess. CARDIAC PACEMEAKERS MAY BE EFFECTED.

CPICIEL APEL

i

ICATIOND lhen it is desired to oper-
ate tnis Tobe under conditions widely different
fram trose Tistes heré, write Lo Varian EJMAG,
attn: Frodust Menager, 301 [ndustrial Way, San
Carvas, ZA G407 1,504,
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UPZRATING HAZARDS

PROPER USE AND SAFE OPERATING PRACTICES WiTd RESPECT Tu POWER TJBES ARE THE RESPUNSIBILITY UF EQUIPMENT
MANUFACTURERS AND USERS OF SUCH TUBES. ALL PERSUNS WHU WOKK WITH 04 ARE EXPOSED TU PUWER TUBES OR EQUIP-
MENT WHLCH UTILIZES SUCH TUBES MusT TAKE PRECAUTIONS TG PMUTECT THEMSELVES AGAINST POSS1BLE SERIOUS
BODILY INJURY, DO MUT BE CARELESS AHOUKD SUCH PROJLCTS.

The operation of this tube may involve zhe fallnowing hazards, any one of which, in the absence of safe
operating practices and precautions, could res.it in se~ious harm to personnel:

a. HIGH VOLTAGE - Hormal operdating voltages can he sho.ld be avoided, even at relatively low
deadly, Kemenber that HIGH VOLTAGE CAN KILL. frequencies. The dangers of rf radiation are
more severe at UHF and microwave frequencies
b. LUN-VUOLTAGE HIGH-CUKRENT CLRCULTS - Personal and can cause serious bodily and eye injurtes,
Jewelry, such d4s rings, should not be worn when CARDIAC PACEMAKERS MAY BE EFFECTED.
working with heater contacls or connectors as a
short circuit can produce very high currcent and d. RUT SURRACES - Surfaces of tubes can reach
melting, resulting in severe burns, temperatures of several hundred °“C and cause
sariaus burns if touched for several minutes
o RE RAUBLATION - Exposure to strong rf fields after all power 35 removed.

Please roview the detatled operating hazards sheet enclosed with esch tube, or request a copy from:
Yarian EIMAC, Power Grid Applicdtion kngineering, 301 Tndustrial Way, San Carlos CA 54071,
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PULSE DURATION
375 = b,/ Du

PULSE DERATING CHART, PYLSE MODULATOR OR REGULATOR SERVICE

Solid lines represent constant repetition rates. Dashed lines represent comstant duties,

Do not extrapolate above or to tne right of bold lines which set boundaries of maximum anede current and
minimum repetition rate, respectively.

Kefer to section ANODE CURRENT on Page 4 for discussior of this chart.
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