PL5CX1500A

Radial Beam
Power Tetrode

The Penta PLSCX1500A is a ceramic / metal power pentode designed for use as a Class AB1 linear amplifier in
audio or radio frequency applications. 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.

ELECTRICAL
Filament: Thoriated Tungsten
[V o] = To = PSP 5.0+025 V
Current, @t 5.0 VOIS .......cooeiiiiiiiiiceece e 38.5 A
Transconductance (Average):
I,=1.0Adc, E2 =500 VAC .....oovrmrriiticiceees 24,000 umhos
Amplification Factor (Average):
Grid tO SCrEEN .......eeeeeeeeeeerieecre et er e e saeesnees 55
DirectInterelectrode Capacitance (grounded cathode)
s T S R T LRSS UO s TN NS AsAs sonsbn pmsasnamassassssanssssnsesy 75 pF
OQUIPUL s s A e vo v annssatsenpasspsans 16.5 pF
FEEADACcK .iuumininmsnimmssria e 0.20 pF
Frequency of Maximum Rating:
WV s S T B T R s e s 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. Penta should be consulted before using this information for final equipment design.

2. Capacitance values are for a cold tube as measured in a shielded fixture.

MECHANICAL
Maximum Overall Dimensions:

= o | T 5.150in; 130.81 mm

DIamMBON s S R T e R A 3.370in; 85.60 mm
B o | | 330 oz; 850.5 gm
LPOrAtING POSIHON ivisvamsssimmissisivissssiviisitaamaissvimiissisviiisii i Axis Vertical, base down or up
Maximum Operating Temperature:

Ceramic / Metal SBAIS i.vussssssummmassisssomvsmsesnsssiesimssmie 250°C

AT OO COTE v v i S S N S NN S S S A AR 250°C
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@ PL5CX1500A Radial Beam Power Tetrode

COOING :«vusinsanan vt e sas s e e T Forced Air

BESE i icivmvinisissssin aaniia e e S S S S TR Special ring and breechblock surfaces

RADIOFREQUENCY LINEARAMPLIFIER GRID DRIVEN
Class AB1

Absolute Maximum Ratings:

DCPlate VOoltage ......cccceeiiiiiiiiiiriiiniie e e 4000
DC SCreen VOIAgE .......ceeecueieeieeeiiereieereeeeeiee s sse s ssae e neesnes 750
DCPIAte CUITENL .....eeeeeeeeeeeeereee et 1.0
Plate DisSSPation .........cccuveeriiiieiiiiieccccrcc e 1500
SuppresorDiSSIPation ..........cccciiiiiiiiieirr
Screen DISsIpation ......iminsciiissmins sttt isisansiios viossisio

Grid DissIpation s siessanmiiiisiiipiisriee e

1. Adjust to specified zero-signal dc plate current.

2. The intermodulation distortion products are referenced against one tone of a two equal tone signal.

3. Approximate values.

Typical Operation (Frequencies to 30 MHz)
Class AB1, Grid Driven

P L C Yo 1= [ 2500
SuppressorVoltage ........coccvvereiiiuiininniniieseesee e 0
SCreenVOIAgE .....cccuveeeeeerieeeie e 500
Grid Voltage' 87
Zero-Signal Plate CUTeNL: ........cc.ccoussessssssisqsssasisisssississssesesasnsssnsivis 250
Single-Tone Plate CUMeNt. ....ianinisisiimissimisinicssiaiisansniod 660
Two-TonePlate Cument «...iiaansiiviiiniisisiisiniiinsisasmmseiis 470
Single-Tone Screen Current® 79
Two-Tone Screen Current® 36
Peak rf Grid Voltage® 87
Peak Driving Power® 0
Single-Tone Useful

OUPUEPOWEE isiiivinivsssnmninsmaiamisiamismiiaisiimsiviisdsiases 1090
ResonantLoad Impedance .........cccoccviiiiniiiiiiiiiiciiicccinecccieees 2340
Intermodulation Distortion Product?

BT ORABN . cuvovsssmucsonmisssusie carmasvrm i G G IS I I IRV SR -38
O OB ssuvavisvvnnswmmsssmansssssaesssss s o34 ASReauass FRVEH FSR VAR SOV RR RSN -39

RADIO FREQUENCY POWERAMPLIFIEROROSCILLATOR
Class C Telegraphy of FM (Key-Down Conditions)

Absolute Maximum Ratings:

DC PLate'Volage .....cuisssnnivmsimmsmimmsesaiirsanmmag 5000
DC ScreenVoltage i usansvminmmmsmiinintmmisnimm 750
DC Plate Current c.c.minamiaiviiusesisiissmississsiisieis 1.0
Plate DiSSIPAtON «civniscsuisiivniiaiiassivoiensissssiiniisvisivaies o 1500
SuppressorDISsIPation squsuwanannsiiannnininmainEsiies 25
Scraen DISSIPation .. aissaiimmmn it asiitviiinediiic 75
Grid DissIpation ciusainainsminmesmimsnisasissimiinidaiisssiios 25
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1330
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Volts
Volts
Ampere
Watts
Watts
Watts
Watts

volts
volts
ampere
watts
watts
watts
watts

4000 Vdc

0 Vdc
500 Vdc
-90 Vdc
250 mAdc
690 mAdc
485 mAdc
59 mAdc
25 mAdc
90 v

0 w
1785 W
3500

-33 db
42 db



@ PL5CX1500A Radial Beam Power Tetrode

Typical Operation (Frequencies to 30 MHz)

Plate' VoRage ::::umviisinunvitiiimaiiisismnibaiavesmib s 3000
SUPPressor Volage s ianissiiiidbastinismiain st 0
Screen VORage s il 500
g Y o] = Ta - o LT L T T -200
Plate CUIMBNT ..iicunummavisiinnsissianmsnaiissmsnmsiaimmiammiiin 900
Screen Current! A
CHACUMONE] s s s s R R s ing 35
Peak rf Grid Voltage' 255
Calculated DHVING POWBE .....cuusisiisvinisssnsiosvsssseassissasssvssssvisiniss 9.0
PlateTRpUut POWEr ......iusissiassimuissnvmnssasmssssissnvssnssism 2700
Plate DISSIDAION < vusvenesussossmvmsssnvssasms sss s 55 asasusmsses snsisasmisvasssin 720
Plate QUPUL P OWOE ssscussssssissossnmoresssesenssssnsesssosssssmmsnissssssmsssassaess 1980
ResonantLoad IMPOTENIES vysw sessenssrsrsvsuassssrsinsssksssyasassnssssnsusaspnsarses 1570

1. Approximate Value

3200
2350
2240

PLATE MODULATED RADIO FREQUENCY POWER AMPLIFIER-GRID DRIVEN

Class C Telephony (Carrier Conditions)

Absolute Maximum Ratings:

DC Plate VORAGR st it 3500
DC ScreenVoltage ...:uassisienaiminniisantimiaminmisiving 550
DEPlat CUmant -ccuiarsvimisimanaiimiminimsisviminisnsiasamiee 0.8
Plate Dissipation’ 1000
StippressorDissipation :......uuisinniiniaiisisisssissisaiiins 25
Screen Dissipation? 75
Grid Dissipation? 25

1. Corresponds to 1500 watts at 100% sine-wave modulation.
2. Average, with or without modulation.

Typical Operation (Frequencies to 30 MHz)

Plate VORage wiasnmsaiismiisiivoisisassmsiiiimsseaisasisiis 2500
SUPPrassorVolage ......xuimwsmsinissusirssressvssssssamssusissssa o 0
SCre6ii VOIAGD wisvusssssssassswmons s ivssiosas e isas s e e oA esss S s5esasaw 500
GHO VOGO ususuvusssnssmunsessssmenae ey i ssssssisasmsassssussssusssaseonsanssns oentanass -260
Plata CUMTON - ssususssnusinsassmessmnusimimmr s s R e iR ans R s VS B ARSS 800
Screen Current' 90
Grid Current! 32
Peak af Screen Voltage'
(100% Modulation) ........ceerreiiiiiniiieniir s 500
Peak rf Grid Voltage' 315
10
2000
530
1470
1360

Calculated DAVING POWEE .......uwisissisinsnssimsinisssasiiasisadiaie
Plate Input POWer .......aviimmmisiinmmusnsanivnsimmsmamsaiinsi
Plate Dissipationicasasinnasimivisbammaisaiiiivabnmmsisin
Plate Outpuit POWET ..cuiciiisivmuiiiasmsisssiinisissdsosassissionsn
ResonantLoad IMpPedance «..siiisiumsimamiiminnsiiinmis

1. Approximate value.
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Volts
Volts
Ampere
Watts
Watts
Watts
Watts

3200

576
1958
1863



PL5CX1500A Radial

@

Beam Power Tetrode

AUDIO FREQUENCY POWER AMPLIFIERORMODULATOR

Class AB, Grid Driven (Sinusoidal Wave)

Absolute Maximum Ratings (per tube)

DC Plate VOItage .......cccceeiviiiiiiiiiie i 4000 Volts
DCScrean VORAge .....wissimisnnunvnimmsiasiaismimm g 750 Volts
DE Plate Voltage icuiasiisnaiinsasisssniiiiismmssinmssisaniaie 1.0 Ampere
Plate Dissipation .....anaiimasniiiisimnmamnmmimnmmiissomsames 1500 Watts
SUPPrasor DISSIPatoN s:winuaaiisiii i nnviiers 25 Watts
Screen DISSIPation sawsunnnnmniaiiinainininssiamaiiseniies 75 Watts
G DISSIDATION v vessaaser s s s e R A s e O S RS a0 25 Watts
Typical Operation (Two Tubes)
Plate VoRBGE ... nenssiaassasessssimsassomaessiises 2800 3800 Vdc
SUPPrasorVOREGS: «i.issssasisismmissosmasisansvsnssssissassvssssssaisssssss 0 0 Vdc
Scraen Volage ... iaaaunismsnersssmsausnsmssrmms i s 500 500 Vdc
CHAVORAGE «.iviisssimmuimnmsmvsssssssmassssssssimmammvessnmr s -81 83 Vdc
Zaro-Signal Plate CUMENE s.:uscuscsessssssssavsssonsssssosssoassanssssossssssanssnss 0.50 0.50 Adc
Max. Signal Plate CUITONt «s..suesssssessapsssasssssnssesssnissmressnssasssasnasssess 1.30 1.33 Adc
Zero-Signal Screen Current ..........ccccceeviiiniinniincniecscese e 20 20 mAdc
Max. Signal Screen CUurrent ...........ccceecveerieiieinieiiiecnnes e 110 106 mAdc
Peak af Grid VOItage ..........cceeeiiieeiiiiiiiiiicccinee s 81 83 v
Pealk DOVING POWOT ... ..cocossnssssssnsississssisssasssnsisasssnssssvsaerssssasorssinsss 0 0 w
Max. Signal Plate Dissipation ..........cccccevimiiiiiiinniiiniininnecnneenn, 720 1130 w
Plate OttpOt POWET i:ocvsamnnsmisimimiisainiissiiiadiiini 2200 3220 W
Load Resistance (plate to plate) ........c.cccevveiiiiiiiiiiiiiniiiciicciice 4800 6720
RANGE VALUES FOREQUIPMENTDESIGN MIN. MAX.
Filament: Currentat 5.0 volts ........c.ciainiminiimiisisiiias 36.5 40.5 A
Interelctrode Capacitances (grounded cathode connection)
MDD oo civansminsammivavirs o vamamss e ms s s VR Mo s s eSS 70 80 pF
OUIPUL 5o rovvumimvsmsanomsmsasmss o v oo RS F N AR PO TS O SRR ST ST RSN 145 185 pF
FGOADACK: :s:ussnsusvosasniersvossssssbuessssposssssnsssassssuesssssuesssss esvs s asssurasin — 0.25 pF
Interelectrode Capacitances (grounded grid connection)
INPUL Lo 32 37 pF
OUEPUL .ttt sb e re s ae e 14.5 18.5 pF
FEEADACK .....c.vieeiieeeree et — 0.05 pF
APPLICATION
MECHANICAL Socket - The Penta SK-840 socket and SK-806

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

chimney have been designed especially for the
5CX1500A. The use of recommended air-flow
rates through these sockets provides effective
forced-air cooling of the tube. Airforced into the
bottom of the socket passes over the tube
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PL5CX1500A Radial
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terminals through the Air Chimney, and exits
through the anode cooling fins.

Cooling - The maximum temperature rating for
the anode core of the 5CX1500A is 2500C.
Sufficientforced-air circulation mustbe provided
to keep the temperature of the anode atthe base
of the cooling fins and the temperature of the
ceramic / metal seals below 2500C. Air-flow
requirements to maintain seal temperature at
2250C in 500C ambient air are tabulated below
(for operation below 30 MHz).

SEA LEVEL 6000FEET
PLATE PRESSURE PRESSURE
DissiPATION | AIRFLOW [ proP | AIRFLOW | DROP
WATTS) | (CFM) | (NCHES | (CFM) | (NCHES
OF WATER) OF WATER)
1000 27 .33 33 40
1500 47 76 58 95

The blower selected in a given application must
be capable of supplying the desired airflow ataa
back pressure rqual to the pressure drop shown
above plus any drop encountered in ducts and
filters.

At other altitudes and ambient temperratures
the flow rate must be modifiedto obtain equilvalent
cooling. Theflowrate and corresponding pressure
differential must be determined individually in
such cases, esing rated maximum temperatures
as the criteria for satisfactory cooling.

ELECTRICAL

Filament Operation - The rated filament voltage
forthe 5CX1500Ais 5.0 volts. Filament voltage,
asmeasured atthe socket, should be maintained
within +5% ofthis value or below to obtain maximum
tubellife.

Grid Operation - 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.

Intermodulation Distortion - The Radio Frequency

Beam Power Tetrode

Linear Amplifier operating conditions including
distortion data are the results of operation in a
neutralized, grid-driven amplifier.

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 screen current. If the
screen voltage is modulated, the screen
dissipation will depend upon rms screen current
andvoltage.

Screen dissipation is likely to rise to excessive
values when the plate voltage, bias voltage, or
plate load are removed with filament and screen
voltages applied. Suitavle protective means must
be provided to limit the screen dissipation to 75
watts in the event of ciircuit failure.

Plate Dissipation - The plate dissipation 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.

Suppressor Operation - The rated dissipation 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 applications.

High Voltage - The 5CX1500A operates at
voltages which can be deadly, and the equipment
must be designed properly and operating
precautions 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 high-voltage circuits and
terminals, with interlocking switches to open the
primary circuits of the power suppliies and to
discharge high voltage condensers whenever
access doors are opened. Interlock switches
must not be bypassed or "cheated" to allow
operation with access doors open. Always
remember that HIGH VOLTAGE CANKILL.
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@ PL5CX1500A Radial Beam Power Tetrode
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Beam Power Tetrode

PL5CX1500A Radial
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