706I
BEAM POWER TUBE
9—PIN MIN|ATURE TYPE

For use in mobile communications equipment
operating from 6-cell storage-battery systems

GENERAL DATA

Electrical:

Heater, for Unipotential Cathode:
Voltage range. « . . » 12 t015 .. ... acor dc volts
Current (Approx.) at

13.5 volts « « ¢ & 0.21 iWES G s v e M
Direct Interelectrode Capacitances:®
Grid Noul to plate « o « o o o o o o o » s « 0.7 max. puf
Grid No.1 to all other electrodes

except plate o« « o o o ¢ o s o o o s v e e 8 puf]
Plate to all other electrodes
except grid Noul « o ¢ ¢ ¢ o 6 0 o o o = 8.5 wﬁ(
Mechanical: .
OperatingPosition.......;............Any
Maximum Overall Length « « ¢ ¢« ¢ o o w0 o o 0 o s o @ 2-5/8"
Maximum Seated Length. . . 5 GG 22/ 81

Length, Base Seat to Bulb Top (Excluding thph. o . 2" t 3/32"
Diameter « « o« o o o o s o o o s e e e« . 0.750" to 0.875"
Dimensional Outline. « « « o « « o & » » «See General Section
B'llb.........................TG—I/Z
Base . . » . + . . . Small-Button Noval 9-Pin (JETEC No.E9-1)

Basing Designation for BOTTOM VIEW . « o v v 0 v o o SOEY

Pin 1-Grid No.2 "BONG Pin 6-Grid No 1
Pin 2-No Connec— Pin 7 - Cathode,
tion 3 e 7 Grid No.3
Pin 3-Grid No.1 Pin 8-Grid No.2
Pin 4 —Heater g Pin 9- Plate
Pin S5-Heater \ 9
AMPLIFIER — Clasa Ay
aximum Ratings, Absolute Values:
PLATE VOLTAGE . & « o o o« o « s s s v o a 345 max.
CRID-No.2 (SCREEN-GRID) VOLTAGE . . . . . 310 max.
GRID-N0.2 INPUT & & = ¢ ¢ o o s s o s o @ 2 max.
PLATE DISSIPATION « o o o ¢ o o o o o o o 9 max.

PEAK HEATER-CATHODE VOLTAGE: }
Heater negative with respect to cathode 120 max.
Heater positive with respect to cathode 120 max.

Typical Operation and Characteristics:

Heater Voltage. « « « o « oo o o s o » o 13.5

Plate VOltage « « « o « o o o o o o s s o 20

GridNo.2 Voltage « « o o = o % o o o s » 20

Grid-No.1 (Control-Grid) Voltage. . . . . -10

O Without external shield.
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BEAM POWER TUBE

Note
Note

Note
Note
Note
Note

Note

Heater Current. . .

PR 1 0.19 0.23 amp
Transconductance. . o « o o & & 1,2 3100 5800 pumhos
PlE @IRENE o o 8 on et s g 1,2 26 45 ma
Grid-No.2 Current . + o v v o o 1,8 - 6.5 ma
Reverse Grid-No.1 Current ., . . . 1,3 - -2 Al
Power Output. « « . . v o ¢ o o 1.4 2.4 - watts
Heater-Cathode Leakage Current:
Heater negative with
respect to cathode. + « « o & 1,5 - 50 p
Heater positive with
respect to cathode. . . . . . 1,8 - 50 a|

Leakage Resistance:
Between grid No.1 and all other
electrodes tied together. . . 1,8 50 ~ megohms
Between plate and all other
electrodes tied together. . . 1,7 50 ~ megohms

1:
2:

& ;&

Heater-Cycling Life Performance:

This test is performed on a sample lot of tubes from eac
production run, A minimum of 2000 cycles of intermittent

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN

Peak AF Grid-No.1 Voltage . . . . . . . 10 volts
Zero-Signal Plate Current . « o 4 « o . 35.5 ma
Max.—Signal Plate Current . + « o o o . 8 ma
Zero—Signal Grid-No.2 Current . . o . . 9 ma
Max.—Signal Grid-No.2 Current . . . . . 7.5 ma
Plate Resistance (ApproX.)e. « « o« o o » 60000 ohms
Transconductance. o « o o o o « o & o & 4200 umhos
Load Resistance « « « v v o« o 5 o 5 » & 5000 ohms
Total Harmonic Distortion « « v o o o & 7 %
Max.-Signal Power Output. « o o 4 o & « 3 wattg)
Maximum Circuit Values:
Grid-No.1-Circuit Resistance:

For fixed-bias operation. « « . « o & 0.1 max. megohm
{ For cathode-bias operation. . . . . . _ 0.5 max. megohm|

Note XNin. Nax,

With ac or dc heater volts = 13.5.

With dc plate volts = 200, grid-#o.2volts= 200, grid-No.1volty
= -10, and grid No.3 connected to cathode,

With grid-No.1 resistor (megohms) = ©.1.
With load resistor {ohms) = 5000, and rms signal volts = 7.1,
With 100 volts dc between heater and cathode.

With grid No.1 100 volts negative with respect to all other
electrodes tied together.

Withplate 300 volts negativewitn respect toall other electrodes

tied together. i

SPECIAL RATINGS & PERFORMANCE DATA

11-58
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706!
BEAM POWER TUBE

Low-Frequency Vibration Performance:

500-Hour Intermittent Life Performance:

Ix-%58 ELECTRON TUBE DIVISION

operation is applied underthe following conditions: heater
volts = |7 cycled one minuteon and four minutes off, heater
I35 volts negatlve with respect to cathode, and all other
elements connected to ground. At the end of this test, tubes
are checked for heater—cathode shorts and open clrcuits.

This test is performed on a sample lot of tubes from each
production run under the fol lowing conditions: heater volts
= 13.5, plate volts = 200, grid-No.2 volts = 200, grld-No.
volts = —10, plate load resistor {ohms) = 2000, and vi-
brational acceleration of 2.5 g at 25 cps. In thls test,
the rms output voltage must not exceed 500 miltivolts.

This test is performed on a sample lot of tubes from each
production run to insure high quality of the Individuat tube
and to guard against epldemic failures. Life testing is

conducted under the following conditions: heater volts =
15, and maximum-rated plate dissipation and grid—No.2 input.

TENTATIVE DATA 2
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706|

TRIODE CONNECTION

AVERAGE CHARACTERISTICS
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7360

—
| Beam-Deflection Tube
9-PIN MINIATURE TYPE
For Use in Balanced-Modulator, Balanced Mixer, and

| Frequency-Converter Applications in Single- and Double-

| Sideband, Suppressed-Carrier Communication Equipment

i Operating at Frequencies up to 100 Mc

| GENERAL DATA

| Electrical:

r Heater, for Unipotential Cathode:

| Voltage (ACor DC). . . . . . . + . . 6.3 t 108 volts

Current . . . . .. ... .. 0.35 amp
Direct Interelectrode Capacutances
{Approx.):2
| Grid No.1 to all other electrodes
except plate. . . . . oY G ® s 7.5 uuf
| Grid No.1 to deflecting

! electrode No.1. . . . . . ... .. 0.015 uuf

| Grid No.1 to deflecting

3 electrode No.2. . . . . S etk 02015 upf

Grid-No.1 to plate No.1 . . . . .. . 0.003 puf
Grid No.1 to plate No.2 . . . . . . . 0.003 upf
Plate No.1 to all other electrodes

except deflecting electrode No.1. . B.8 uuf
Plate No.2 to all other electrodes

except deflecting electrode No.2. . 0.8 wmuf
Plate No.1 to plate No.2. . . . . .. 0.3 wuuf
Deflecting electrode No.1 to all

other electrodes except plate No.1. 4.6 uuf
Deflecting electrode No.2 to all ‘

other electrodes except plate No.2. 4.8 pyf

| Deflecting etectrode No.1

| to plate No.1 . . . . .. ca1oms O 4 jigefe-

f Deflecting electrode No.2

‘ to plate No.2 . . . . .. - hals 4 ppaf -

} Deflecting electrode No.1 to

| deflecting electrode No.2 . + « « . 1.4 upf

| Characteristice, Class A, Awplifier:

‘ Plate-No.1 Supply Voltage . . . . . . . 150 volts
Plate-No.2 Supply Voltage . . . « . & . 150 volts
Deflecting-Electrode-No.1 Supply

Voltage . . . . . . . ... .54 25 volts
Deflecting-Electrode—No.2 Supp]y
VEERS o 8o o o o oo ol ®F © @ 25 volts

, Grid-No.2 Supply Voltage. . . . . . « . 175 volts

3 Cathode Resistor. . . . . o o oy- 150 ohms

| Total Beam Current (Plau,hNo 1

| current plus plate-No.2 current}. . . 8.5 ma -

i Grid-No.2 Current . . . . . “ o e b s 2.1 ma e

|

-indicates a change.

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N.
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=t

-

e — T o
connected together. . . . . .
Deflecting electrode No.1
to plate No.1b, . .
Deflecting e1ectrode No. 2
to plate No.2b N Lo
Switching Voltage®. . . . . o

Mechanical:
Operating Position. . . . « . . . « . o .
Maximum Overall Length. . . .
Max imum Seated Length

Length, Base Seat to Bulb Tep (Excluding tip) .

Diameter. . . . « . . . .
Dimensional Outline . . . . . .. ...
Bulb

o Small—Button Noval 9-Pin (JEDEC No.E9-1)
Basmg Desngnatlen for BOTTOM VIEW. . . . .

s e 34 a_a

wrmhos
umhos

whas

volts

. 2-3/8"
. 2" 2 3/32"
L O 750" to 0.875"
. See General Section
....... T6-1/2

Pin1- Cathode, Pin 6 —Plate No.2
Internal Pin 7-Plate No.1
Shield Pin 8—Deflecting
Pin 2-Grid No.2 Electrode
Pin 3 -Grid No.1 No.2
Pin 4 — Heater Pin g—Deflecting
Pin 5 —Heater Electrode
No.1
© BALANCED MODULATOR
Maximum Ratings, Absolute-Naximum Values:
PLATE-No.1 VOLTAGE. . . « & « v o & & . 300 max. volts
PLATE-N0.2 VOLTAGE. . . . . . . . . . ki 300 max. volts
DEFLECT {ING-ELECTRODE-No.1 VOLTAGE . . . . #100 max. volts
DEFLECT ING-ELECTRODE-No.2 VOLTAGE . . . . 1100 max. volts
GRID-No.2 (SCREEN-GR!D) VOLTAGE . . . . . 250 max. volts
GRID-No.2 INPUT . . . . . .. e % n 9@ 0.5 max watt
PLATE-No.1 DISSIPATION. . . . . . . . 1.5 max. watts
PLATE-N0.2 DISSIPATION. « v & o « o o « & 1.5 mex. watts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with
respect to cathode. . . . . .. . .. 180 max. volts
Heater positive with
respect to cathode. . . . . . ... . 1809 max. volts

Typical Operation:

In accompanying balanced-modulator cir-
cuit utilizing separate excitation®

Plate Voltage (Each plate). . . . . . . . 150 volts
Deflecting—Electrode Voltage
(Approx., each electrode) . « « « « 4+ & 25 volts
Grid-No.2 Voltage . . « . « ¢ v v o v o & 178 volts
->Indicates a change.
e e ey S—

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. J.
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_7360

Deflecting-Electrode-Circuit
Resistance (Per deflecting

glectrode)nt o JF b & FE b

BALANCED MIXER

Maxisum Ratings, Absolute-Naximum Values:

PLATE-No.1 VOLTAGE. . . . . . . .
PLATE-No.2 VOLTAGE. . . . . .
DEFLECT ING-ELECTRODE—No. 1 VOLTAGE
DEFLECT ING-ELECTRODE-No.2 VOLTAGE
GRID-No.2 (SCREEN-GRID} VOLTAGE .
GRID-No.2 INPUT . . . . . 0 0 orn
PLATE-No.1 DISSIPATION. . . . . .
PLATE-No.2 DISSIPATION. . . . . .
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with

respect to cathode. . . . . . .
Heater positive with

respect to cathode. . . . . . . .

Typical Operation:

300
300
+100
100
250
0.5
1.5
1,5

. 180
180¢

In accompanying balanced-mixer cir-
cuit utilizing separate excitation®

Plate Voltage (Each plate}. . . . 150
Deflecting-Electrode Voltage

(Approx., each electrode? o B 25
Grid-No.2 Voltage . . . . s g o 175
Cathode Resistor. . . . q B 1200
Peak—t o-Peak Slng]&SIdeband

Deflecting-Electrode Voltagef . . . 8
Peak—to-Peak RF Grid-No.1 Voltagé S 10
Plate Current (Each plate). i vw 1.5
Gnd—NoZCurrent.......... 0.7%

T
Cathode Resistor. . > @ A.E 1200 ohms
Peak-to—Peak AF Deflectmg—

Electrode Voltagef. . . . . o 2.8 volts
Peak-to-Peak RF Grid-No.1 Voltage 5w 10 volts
Plate Current (Each plate). . B 1.5 ma
Grid-No.2 Current , . . . « . « o « . 0.75 ma
Plate-to-Plate Load impedance

(ApProX.) = v v v v @ v v o o e s 3 5000 ohms
Push-Pull, Peak-to-Peak Dounle-

Sideband Output Voltage . . . . . 4 volts
Carrier Suppressiond. . . . . « « « 60 db =
Third-Order Distortion® . . . + « « & 47 db
Fourth~Order Distortion%, . « « « + . ~45 db
Maximum Circuit Values:

Grid-No.1-Circuit Resistance:
For fixed-bias operation. . + . . . 0.5 max. megohm
For cathode-bias operation. . « « « 2.2 max. megohms

max. megohm

max. volts
max. volts
max. volts
max. volts
max. volts
max. watt
max. watts
max. watts

max. volts

max. volts

volts

volts
volts
ohms

volts
volts
ma
ma

== Indicates a change.

e

RADIO CORPORATION OF
Electron Tube Division
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Plate-to—Plate Load Impedance

(ADProX. Je.s « v o o « 5 o o o o o 10000 L 3
Push-Pull, Peak-to—Peak Single—

Sideband Output Voltage. . . . . . . 40 volts
Oscillator Rejectiond. . . . . . . . . ~40 db
Third—Order Distortion9, . . . . . . . -40 )
Fourth-Order Distortion® . . . , . .. -38 [

Maximum Circuit Values:

Grid-No.1-Circuit Resistance:
For fixed-bias operation . . . . . . 0.
For cathode-bias operation . . . . . 2.
Deflecting-Electrode-Circuit
Resistance (Per deflecting
electrode) - . v ¢ . i 4 e s e 8.0 mux. negelm

& without external shield.

Defined as the partial derivative of the pTate current with respect
to the difference between the deflecting-electrode voltages, evaluated
about the point of equal plate currents.

€ pefined as the sum of (a) the absolute value of the difference be-
tween the deflecting-electrode voltages when the current to one plate
is equal to 90% of the total beam current and ?b) the absolute value
of the difference between the deflecting—electrode voltages when the
current to the same plate is equal to 10% of the total beam current.
This sum, expressed in terms of signal voltage, corresponds to the
peak-to—peak value of signal voltage that is required between the de—
flecting electrodes to produce peak-to—peak signal current at elthor
plate equal to 80% of the tota) beam current.

The dc component must not exceed 100 volts.

Operation with self-excitation and cathode resistor of 300 ohms #3
similar to operation with separate excitation.

To either deflecting electrode. The othor deflectlég slsvtrode Ie
bypassed.

Referred to single-sideband output voltage.

OPERATING CONSIDERATIONS

Peflecting-electrode-circuit resistance shoulid be kept
Seiow 0.05 megohm to prevent noniinear tube operation. The
resistancesof the two deflecting—electrode clrcuits should be
approximately equal to minimize unbalance. The current drawn
by eachdeflecting-electrode is in the order of 40 microamperes.

Nagnetic fields adversely affect the intrinsic operating
plate-current balance of the 7360. Although this twbe Is fa=
ternally shielded to minimize this effect, the tube should be
mounted as far as possible fromall devices producing extraneous
magnetic fields such as transformers, chokes, motors, or similar
components. It is recommended that an external shield be used
in those applications critical for balance.

Chassis layout should be such that all compenents and
wiring associated with the plates and deflecting electrodes
is symmetrical. This consideration is particularly important
in rf applications where very small differences in stray
capacitance can result in unbalance. Chassis layouts which
permit heat or vibration to affect the components associated
with one deflecting—electrode circuit or plate circuit more
than the other, should be avoided. All components should be
rigidly mounted.

RADIO CORPORATION OF AMERICA @

Electron Tube Division Harrison, N. J.




BALANCED-MODULATOR CIRCUIT
With Separate Excitation

% o}
K
¢ Lc, Ry PUSH-PULL
© DOUBLE-SIDEBAND
R OUTPUT TO
= Lcg 2] sincLe-siDEBAND
(% T Ryj3d FILTER
5 o]
q {
CARRIER INPUT 3 |
250 TO S
5000 KC) =
e
LS >
AF JMs
INPUT
o- i |
92Cs-lo2s8
Cy: 0.001 uf Rg: 12000 ohws
Cz: 0.22 uf R,: 47000 ohms
C,t 0.001 uf Rg: 0.1 megohm
Ci: 0.0t uf Ryt 2700 ohms
Cg Cgt 0.0033 pf Ryo: Carrier-Balance Potenti-
Cyt 0.1 pf ometer, 5000 chms
Cq Co: Sufficient to resonate Ryy: 2700 ohms
input of SSB fllter Rypt Quadrature-Balance
Cyot 0.22 puf Potentiometer, 2500 ohws
Cu: 0.47 uf RIS Ru: 2700 ohms
Ry: 0.47 megohtm R, s 0. megohm
R,: 1200 ohms : All resistors 1/2watt,
R’ R': 68000 ohms 10% uniess specified.
RS: 47000 ohms Al | capacitors 400 volts.

Information furnished by RCA isbelieved to be accurate
and reliable. However, no responsibility is assumed
by RCA for its use; nor for any infringements of patents
2r other rights of third parties which may result from
its use. No license is granted by Implication or
otherwise under any patent or patent rights of RCA.

RADIO CORPORATION OF AMERICA DATA 3
Electron Tube Division Harrison, N. J. 3-61



o—1 4
SINGLE- | é %’ ‘IYPE 2
SIDEBAND | ¢ % 7360 N i -
INPUT i S, R R

BALANCED-MiXER CIRCUIT
With Separate Excitation

L
4 SINGLE-
C< ),  SIDEBAND
71 OUTPUT
T C37 = <Ca —=5

e o
oy it Ny
RF < =C7 Rg
A
osciLLaTor™S T 2 ot »
INPUT 1] cs Rz - Csg i Rio
L oy
92CS-10254R!
C,: 0.00t uf Rg: 0.1 megohm
C,: 0.04 uf Rg: 12000 ohms
C, C,: 0.001 puf Ry: Oscillator—Rejection Potent |-
CS: 0.04 uf ometer, 5000 ohms
Cg: Split-Stator Tuning Capeclitor Rg: 0.1 megohm
to Resonate with L, Ry Ry 2700 ohms
C, Cg: 0.04 uf T,: Tuned Input Transformer
Ly Inductor NOTE: All resistors 1/2 watt, &
Ry: 0.47 megohm 10%, unless specified.
R,: 1200 ohms All capacitors 400 voits.

R;.R.: 68000 ohms

Information furnished by RCA is believed to be accurate
and reliable. However, no responsibility is assumed
by RCA for its use; nor for any infringements of patents
or other rights of third parties which may result from
its use. No license is granted by implication or
otherwise under any patent or patent rights of RCA.

RADIO CORPORATION OF AMERICA
Electron Tube Division Marrison, N. J.
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a—
;
AVERAGE CHARACTERISTICS
Ef=6.3 VOLTS HH
PLATES CONNECTED TOGETHER.
DEFLECTING-ELECTRODE VOLTS=25
(DEFLECTING ELECTRODES
CONNECTED TOGETHER) ]
GRID-N2 2 VOLTS=175 H
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7360

E£=6.3 VOLTS R
PLATE VOLTS=I50 —~ ,'\
(PLATES CONNECTEO TOGETHER) = (A
DEFLECTING - ELECTRODE VOLTS=25 0000 =
(DEFLECTING ELECTRODES CONNECTEO =
TOGETHER) e 3 [
I H R AT HHHY e
rrbi i il 215 R 5
t a. - H8000 —
! e § 9
oIt S e 18
1 1 S Bans; B8 u ARG 8! Qf
: : e BN 6000 @é
1 Sawns e gl -a8081
abasige ) wh
+ 1 s 388 +ay gi
¢ hg eidi s Bl 1"rb: 1 HHE vues O hs
=17, -~ ] o 9
= 528 t
: - +
H Hisias ]
¥ danieiss 4 L 2000
S
fEH O
b HHHHH
-3 -2 E )
GRID-Ne! VOLTS
92CS-10250R2
T -
Ef=6.3 VOLTS £ A
|
PLATE-N2! VOLTS=I150 : HHH o
PLATE-N22 VOLTS=I50 ) ¥ H <0
DEF LECTING -ELECTRODE - HH T 0P
N2} VOLTS=25 sigissacs scst M I Q
DEFLECTING ELECTRODE- 11 : T 22
N22 VOLTS ADJUSTED |Hi+ +H s <&
TO GIVE_EQUAL PLATE T s
CURRENTS. HHHeoo .'ﬁf
R T T T A H NG HH o
$etitist HHi atee i3 t pl-z
B i o T A NG, we
5 it i e
’ 3 o 4 4 A4 ie
E: ¢ 5&
Y = z ot
: H LR Ha00 w2
: i HEH LN .
T < T I
it T : Y Gw
t ! HHHz00 Uk
T S
e MW b
aunaas: tH o
HHH i
-6 -5 -4 -3 -2 -1 0
GRID-N2I VOLTS
92CS-10249R|

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.




mhm0> 13N-300815313-9NI1D31430
S

r

e o2 Sl

13+

54

0%
»

ot
1

AVERAGE CHARACTERISTICS

Hv
9
jseas:
jis
ay
33
i 8
Z W 5
; &t 3%
L & g
Q a2 ppes
220 20 .
.b_..l_am ..LCZ s
n -
HANO T3 1
FHUnnZ § s
Jdangy =1
0 oQun Jyw =
K >>1 90k < .
CERE I B
vw.Nﬂvo_Pc
Twudaz o fEss
= = L e
<z QN_ oy 7
4 J L& 54 oY
Wwano UH& Tt

PLATE MILLIAMPERES
92CM-10252R2
DATA 5
Harrison, N, 3 3-61

RADIO CORPORATION OF AMERICA

Electron Tube Division

i




@

92CM-I0264R2

Harrison, N. J.

RADIO CORPORATION OF AMERICA

Electron Tube Division

OPERATION CHARACTERISTICS

m__q | S170A 15N=-300U.LI313-ONILD3T143d SNOINVLNVLSNI
: “nm 02 Sl Ol S 0 S— Ol- Sl- 02~
. T o ut T T -
=y SEaescitgess: R ] R I
sanges: s3s88ipas 1 11 5 e bnsasasnananzassatt ioe:
pos ¥ LA SN oD — =1
ES2gEgspEaasns . 1
T o) u I
" Siiiiaes ragEtes
T 14 1311
H ssssebaaza H i s
H : 50 I ;
: ] 22808 e BHH
rH S38asscornzassstoeseas i : —
I b 1 Isa iy g |
% HE b :
; 3 . i 3 i _
: HH {fH 3K - 3 pat
B e e o2 . - Zis = H
11 et =3 ; -
i it e
- 5. : & e
.M z HE e ]
4 g8 SHESE
sa: = dpryes = H
Q « &g R : HH
0Q 0 3 2 B T et
aee oo Y TR 5™ T
WO W a o H] -H
PrRunnz 2 :
Lmv._&.w_:ll:r 1 as oflie 3]
w03 Vnpy W H ey ! 1
5Zaoh> << o3
OadZ2dng F $ -
>22F590 2 o . = [}
g & HTRH s
MEEE”_. M P t (s 3
pEEJaoE X I : sttt
eJJu m.mb. aetit] : heEtinEaRase JESEARREL I
e i S e i L

INSTANTANEOQOUS AC PLATE MILLIAMPERES




7551

Beam Power Tu_b:

9-PIN MINIATURE TYPE

For Use in Communications Equipment Oper-
ating from 6-Cell Storage-Battery Systems

GENERAL DATA

Electrical:

Heater Characteristics and Ratings:
Voltage range . . « . o« + o o o 4 . 12t0 15  wolts
Current at heater volts = 13.5. . . . ©.380 amp
Peak heater—cathode voltage:
Heater negative with

respect to cathode. . . . . . b ® 100 max. volts
Heater positive with
respect to cathode. . . . . . . . 100 max. volts
Birect Interelectrode Capacitances;®
Grid No.1'to plate. . . . . . . ... 0.15 max. pf
Grid No.1 to cathode, grid No.3,
grid No.2, and heater . . . . . .. 10.0 pf
Plate to cathode, grid No.3,
grid No.2, and heater . . . . . . . 5.5 pf
Characteristics, Class A Amplifier:
Heater Voltage. . . . . . . B . ks 3.6 volts
Plate Voltage . . . « « « « « « « . . . 250 volts
Grid No.3 . . . ¢ . o ® . . Connected to cathode at socket
Grid-No.2 Voltage . . . . . . . . . . . 250 volts
Grid-No.1 Voltage . . . . . .. . ... -18 volts
Mu-Factor, Grid No.2 te Grid No.1 . . . 8.7
Transconductance. . . . . . . . . . . . 5300 pmhos
Plate Current . . . « « ¢ ¢ ¢ ¢ o« u « 40 ma
Grid-No.2 Current . . . . . « . + « « & 3 ma
Mechanical:
Operating Position. . . . . . . . S N Ry Any
Type of Cathode . . . « ¢ ¢« « v « ¢« ¢ . . Coated Umpotentlal
Maximum Overall Length. . . . . . geel o3& SO 2-5/8"
Maximum Seated Length . . . . . . . . . . . . « . . . 2-3/8"
Length, Base Seat to Bulb Top {Excluding tip) . .. 2" % 3/32"
Diameter. ¢« . « « « s o s # 0 s s & « %% . 0.750" to 0.875"
Dimensional Qutline . . . . .« . . . . . . See General Section
BB e R R R T6-1/2
Bases cpram g Huwr Smal 1-Button Neval 9-Pin (JEDEC No. E9—1)
Basing Designation for BOTTOM VIEW. . . . . . . . . . = GUK

Pin 6 - Plate
Pin 7-Grid No.3
Pin 8-Grid No.2
Pin 9 - Cathode

Pin 1-Cathode
Pin 2-Grid No.1
Pin 3-Grid No.2
Pin 4 - Heater
Pin 5 -Heater

RADIO CORPORATION OF AMERICA DATA |
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poiAt on bulb surtace). . . . . . . . + . . . 225 max. *C _
- AF POWER AMPLIFIER & MODULATOR — Class AB|’

Maximum CCS® Ratings, Absolute-Naximum Values:
DC PLATE VOLTAGE. . . . . . . « « o« v & . 375 max. volts
GRID No.3 (SUPPRESSOR GRID) . . . . . . 5 0 max. volts

| DC GRID-No. 2 {SCREEN-GRID) VOLTAGE. e « « 300 max. volts

‘ MAX.-SIGNAL DC PLATE CURRENT® . . . . . s . 70 max. ma

| MAX.-SIGNAL PLATE INPUT®. . . . . . . . 3 ® 21 max. watts

| MAX.—SIGNAL GRID-No.2 INPUT®. . . . . . . . 2 max. watts

| PLATE DISSIPATION®. . . . . . . . . e o 10 max. watts

! Typical CCS Push-Pull Operation:

3 Values are for 2 tubes

| HEater Wol tages & ¢ amEwW B o® & 0 & L 13.5 volts /™

- — BC Plate-Voltage, v~ cw on oL L. .. 300 volts

| Grid No.3 . « . .« . . . . Conneated to cathode at socket =

1 DC Grid-No.2 Voltage§ . . . . . . . .. .. 250 volts
OC Grid-No.1 Voltage§ . . . . . . . .. .. -21 volts
Peak AF Grid-No.1-to-Grid-No.1 Voltage. . . 40 volts
Zero-Signal DC Plate Current. . . . . . . . 40 ™a
Max.-Signal DC Plate Current. . . . . . . . 12% ma
Zero-Signal DC Grid-No.2 Current. . . . . . z ma
Max.-Signal DC Grid-No.2 Current. . . . . . 14 ma
Effective Load Resistance {Plate to plate}. 5000 ohms
Max.-Signal Driving Power . . . . . . . . . 0 watts
Total Harmonic Distortion . + o & « o « & & 5 %
Max.-Signal Power Output (Apprmc.) ..... 2.5 watts

3 Maximum Circuit Values:
Grid-No.1-Circuit Resistance. . + « . . . . 0.1 max. megohm

o= RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphyt

| and

| RF POWER AMPLIFIER — Class C FM Telephony L_/'
Maximum Ratings, Absolute-Naximum Values:

J¢ to 175 Nc

| ces® 1C4S*®

 DC PLATE VOLTAGE. . . » . . .+ . 375 max. 375 max.  velts

| GRID No.3 (SUPPRESSOR GRID) . . 0 max. 0 max. volts
DC GRID-No.2 (SCREEN-GRID] C

| VOLTAGE . .« « « ¢ v v v & & 300 max. 300 max. veolts
DC GRID-No.1 (CONTROL-GRID}

VOITAGEL. . .. - f a s e s -125 max. ~—125 max. volts

| DC PLATE CURRENT. . . . . . . . 70 max. 80 max. ma

| DC GR!D-No.2 CURRENT. . . . . . 15 max. 15 max. ma

1 DC GRID-No.1 CURRENT. . . . . . 5 max. 5 max. ma
PIATE MINPUT . .. . ol & e 21 max. 24 max. watts ( )
GRID-No.2 INPUT 4 » o o 12 w v » - 2imax. 2 max. watts
PLATE DISSIPATION . . . . . . . 10 max. 12 max. watts

-~ indicates a change.
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7551

Typical Operation:
As amplifier at 195 Nc

ccs ICAS
Heater Voitage. . . . . . . . . . 13.5 13.5 13.5  wvolts
DC Plate Voltage. . . . . . S 2% 300 300 volts
Grid No.3 . . . . . . ... . .Connected to cathode at socket
DC Grid-No.2 Voltaqe ...... 200 200 250 volts
DC Grid-No.1 Voltage®. . . . . . —-40 -42 -55 volts
Peak RF Grid-No.1 Voltage . . . . 47 52 62 wvolts
DC Plate Current. . . . . . . . . 60 70 80 ma
DC Grid-No.2 Current. . . . . . Y 3.7 5.1 ma
DC Grid-No.1 Current (Approx.). . 1.5 2.1 1.6 ma
Driver Power Output (Approx.}44 . 1 i 1.5 watts
Useful Power Output {Approx.)*. . 6.5 8.5 10 watts

Maximum Circuit Values:
Grid-No.1-Circuit Resistance. . . 0.1 max. 0.1 max. megohm

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony =

Carrier conditions per tube for use
with a maxsmum modulatson factor of 1

Maximum Ratings, Absolute-Naximum Values:

Up to 175 Nc
cecs ICAS
DC PLATE VOLTAGE. . . . . . oo wO max. 300 max. volts
GRID No.3 {SUPPRESSOR (;RID) 0 max. 0 max. volts
DC GRID-No.2 (SCREEN-GRID)

VOLTAGE . . . . - - . . . « . . 300 max. 300 max. volts
DC GRID-No.1 {CONTROL-GRID)

VOLTAGE . . - . + « v ¢ v o o & -125 max. -125 max. veolts
DC PLATE CURRENT. . . . . . . . . 60 max. 70 max. ma
DC GR!D-No.2 CURRENT. . . . . . . 10 max. 10 max. ma
DC GRID-No.1 CURRENT. . . . . . . 5 max. 5 max. ma
PLATE INPUT . . . . ¢ . . « o« &« . 15 max. 17.5 max. watts
GRID-No.2 INPUT . . ¢« ¢ & .+ . . 1.4 max. 1.4 max. watts
PLATE DISSIPATION « « « « « . . . 7 max. 8 max. watts
Typical Operation: At 195 Nc
Heater Voltage. - + . +» . . - . 13.5 13.5 volts
DC Plate Voltage. . . . . . . . 250 250 volts
Grid No.3 . . . . .. <o .. .Connected to cathode at socket
DC Grid-No. 2 Voltage‘ ..... 250 250 volts
DC Grid-No.1 Voltage* . . . . . -70 =75 volts

From a grid-No. 1

resistorof . . . . . .. . . 33000 33000 ohms
RF Grid-No.1 Voltage. . . . . . 75 80 volts
DC Plate Current. . . . . . . . 60 70 ma
DC Grid-No.2 Current. 2.§ S ma
DC Grid-No.1 Current (Approx ) 2.1 2.3 ma
Driving Power (Approx.}8% . . 1 1 watt
Useful Power Qutput®*. . . . . . 6.5 45, watts

- Indicates a change.
e ————
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7551

cCcs ICAS
Maximum Circuit Values:
Grid-No. I-Circuit Resistange. . 0.1 max. Q.1 max.

FREQUENCY MULTIPLIER
Maximum Ratings, Absolute-Naximum Values:

ccs ICAS
DC PLATF VOLTAGE. . . . . . v « 375 max. 375 max.
GRID No.3 (SUPPRFSSOR GRID} . . 0O max. 0 max.
DC GRID-No.2 (SCREEN-GRID)

WOILITAEE o o ow e cwaga cf- . 300 max. 300 max.
DC GRID-No. 1 (('ONTROL—GRID'}

VOLTAGE . . . . . . .. .. ~-125 max. -125 max.
DC PLATE CURRENT. . . . . » « . 50 max. 60 max.
DC GRID-No.2 CURRENT. . . . . . 15 max. 15 max.
DC GRID-No.1 CURRENT. . . , . . 5 max. 5 max.

RID-No.2 INPUT . . . . . . . . 2 max. 2 max.

HAWM I e T Cmii- o 15-max.
Gl

PLATE DISSIPATION . . . + « « . 10 max. 12 max.

Typical Operation:
As douvbler to 175 Me

Heater Voltage. . . . . . . . . 13.5 13.5
DC Plate Voltage. . . . . ... 250 20
Grid No.3 . . . . . . o .Connected $o cothode at

OC Grid-No.2 Voltage. + . . . . 200 250

megohm

volts
volts

volts

volts

ma

watts
watts

volts
volts
socket
volts

-~ Indicates a change,

O
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' 7551
BEAM POWER TUBE

DC Grid-No.1 Voltage®®. . . . =53 -66 volts
From a grid-No.1

resistorof . . . . . , . 53000 44000 ohms
Peak RF Grid-No.1 Voltage . . 60 74 volts
DC Plate Current. . . . . . . 50 60 ma|
DC Grid-No.2 Current. . . . . 2.6 3.5 ma
DC Grid-No.1 Current
(Approx.) . . . . . .. o . 1 1.5 maj
Driving Power {Approx.)** . . 0.4 0.6 watt
Useful Power Qutput®. . . . . 3 4.5 watts
As tripler to 175 Ke
Heater Voltage. . . . . . . . 13.5 13.5 volts
DC Plate Voltage. . « « &« » . 200 250 volts
Grid No.3 . . . . . + ¢« « o » Connected to cathode at socket
DC Grid-No.2 Voltage. . . . . 200 250 volts
DC Grid-No.1 Voltage®®, . . . -90 -120 volts
From a grid-No.1
resistor of . . . . . . . 50000 70000 ohms
Peak RF Grid-No.1 Voltage . . 105 130 volts
DC Plate Current. . . . + . . 50 60 ma
DC Grid-No.2 Current. . . . . 3 3.9 ma
DC Grid-No.1 Current
(Approx.) . . . . . caac - 1.8 1.7 ma
Driving Power (Approx.)” . . 0.4 0.6 watt
Useful Power Qutput*®. . . . . 1.4 2.3 watts

Maximum Circuit Values:
Grid-No.1-Circuit Resistance. 0.1 max. 0.1 max. megohm

—~+e«» 8 ¢ @O

Without external shield.

subscript 1 indicates that grid-No.1 current does not flow during any
part of the input cycle,

Cont inuous Commercial Service.
Averaged over any audlo—frequency cycle of sine-wave form.
obtained preferadly from a fixed supply.

Key-down conditions per tube without amplitude modulation. Amplitude
modulation essentially negative may be used if the positive peak of
th:d.a‘u‘dio—nequency envelope does not exceed 115% of the carrier
conditions.

Intermittent Commercial and Amateur Service.

Obtained preferably from a separate source or from the plato-volu?e
supply with a voltage divider. If a series resistor is used, it
should be adjustable to obtain the desired operating plate current
after initial tuning adjustments are completed.

obtained from a grid-No.1 resistor or from a combination of grid-no.1
resistor with either fixed supply or cathode resistor.

Oriver stage is required to supply tube losses and rf-circuit losses,
The driver suge should be designed to provide an excess of power
above the indicated values to take care of variations in line voltage,
gomponeln‘t's, initial tube characteristics, and tube characteristics
uring e.

Measured at load.

Obtained preferably from a separate source modulated along with the
plate supply, or from the modulated plate surp!y through a series re-
sistor, 1t is recommended that this resistor be adjustable to ob-
tain the desired operating plate current after inifial tuning ad-
justments are made.

4-60 ELECTRON TUBE DIVISION DATA 3
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7551
BEAM POWER TUBE

% obtained from a grid-No.1 resistor or from a combination of grid-No.1

resistor with either fixed supply or cathode resistor. The combina—
tion of grid-No.1 resistor and fixed supply has the advantage of not
only protecting the tube from damage through loss of excitation but
also of minimizing distortion by bias-supply compensation.

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Note  Nin. KNox.

Heater Current. . . « « » ¢« . . 1 0.33 0.39 amp
Transconductance. « « = « « » - - 1,2 4200 6400 pmhos
Plate Current . . « v ¢« « « . . . 1,2 30 50 ma
RlatieRCulrrenti el I e ie taraie = 158 - 50 pa
Grid-No.2 Current . . . . . . .. 1,2 - 7.5 ma|
Reverse Grid-No.1 Current . . . 1,4 - 2 pa)
Heater—Cathode Leakage Current:

Heater negative with

respect to cathode. . . . . . 1,5 - 20 pa_
Heater positive with
respect to cathode, . . . . . 1,8 - 20 pa

Leakage Resistance:
Between grid No.1andall other
electrodes tied together. . . 1,6 100 -~  megohms
Between plateand all other
electrodes tied together. . . 1,7 100 - megohms

Wote 1: With 13.5 volts ac or dc on heater.

Note 2: With plate voltege of 250 volts, grid No.3 connected to cethode,
grli:l—lo.z voltage of 250 volts, and grid-No.i voltege of —18
volts.

Wote 3: With plete voltage of 250 volts, grid Ko.3 connected to cethode,
gr;g-lo.z voltage of 250 volts, end grid-No.1i voltage of -a8
volts,

Wote n: With plate voltage of 180 volts, grid No.3 connected to cathode,
grid-No.2 voltn?e of 250 volts, grid-No.1 resistorof 0.1 megohm,
and cathode resistor of 170 ohms.

Note 5: With 100 volts dc between heater and cathode.

Note 6: With grid No.1 100 volts negative with respect to all other
electrodes tied together,

Note 7: With plete 300 volts negativewith respect to all other etectrodes
tied together.

SPECIAL RATINGS & PERFORMANCE DATA
Heater-Cycling Life Performance:

This test is performed on a sample lot of tubes from each
production run. A minimum of 2000 cycles of intermittent
operation is applied under the following conditions: Heater|
voltage of 17 volts cycled one minute onand two minutes off,
heater = |35 volts negative with respect to cathode, and al|
other ejements connected to ground. At theendof this test,
tubes are checked for heater—cathode shorts and open circuits.

Low-Frequency VYibration Performance:

This test is performed on a sample lot of tubes from each
production run under the following conditions: Heater|

4-60 ELECTRON TUBE DIVISION DATA 3
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7551
BEAM POWER TUBE

voltageof 13.5 volts, plate voltage of 250 volts, grid-No.2
voltage of 250 volts, grid-No.! voltage of -8 volts, plate
load resistor of 2000 ohms, and vibrational acceleration of
2.5 g at 25 cps. |In this test, the rms output voltage must
not exceed 200 millivolts.

500-Hour Intermittent Life Performance:

This test is performed on a sample lot of tubes from each
production run to insure high quality of the individual tube
and to guard against epidemic fallures. Life testing is
conducted under the following conditions: Heater voltage
of {5 volts and at maximum rated plate dissipation and
grid—No.2 Input. i

CURVES
shown under Type 7558 also apply for the 7554
with the exception that £¢ = 13.5 volts

4-60 ELECTRON TUBE DIVISION DATA 4
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ﬁi;h-Mu Triode

CERAMIC-METAL PENCIL TYPE
FAST WARM-UP TIME STURDY COAXIAL-ELECTRODE STRUCTURE

For Use as a Low-Noise-Amplifier Tube
in Receiver Applications up to (500 Mc
under Severe Shock and Vibration

GENERAL DATA
Electrical:

Heater, for Unipotential Cathode:

Voltage (ACor DC). . . . . ... .. 8.3 £+ 108 wvolts

Current at heater volts = 6.3 . . .. 0,225 . amp
Cathode Warm-Up Time (Average) to

reach 80% of operating plate current

for dc plate-supply volts = 80,

dc grid volts = 0, cathode resistor

{ohms) = 0, load resistor {ohms) =

10, and heater volts =6.3. . . . .. 10 sec
Ampl ification [FEEe o 0.0 0 00 o ey 80
Transconductance for dc plate ma. = 13,

dc plate volts = 125, and cathode

resistor (ohms) =50. . . . . . . 13500 pmhos
Direct Interelectrode Capacntances o
Grid toplate . . . . .« . . ... s 2.4 puf
Grid to cathode and heater. . . .+ . . 4.4 et
Plate to cathode and heater oo o 0.04 max. uf
Heater to cathode . . . . . « « + & & 2.6 wuf
Cathode to plate. . . . . . . . . . 0.04 max. puf
Cathode to grid and heater. o SR 7.0 puf
Plate to grid and heater. . . . . . . 2.0 wf
Mechanical:
Operating Position. . . . . . . . . . din &) B . « Any
Dimensions. . . . « . . AN A B See Duunssonal Outline
Weight (Approx.). = v ¢ o & v o v v v e v 0 0 v 0 v 0.3 oz

Sockets:
Heater-terminals cennector. . . . . . .Amerac® No.1018-88°¢,
Grayhilld No.22-5,
or equivalent
Socket for operation up to about

550 Mc {Including heater—
terminals connector). . . . . « « + « Jettron® No.CD7010,
or equivalent

Cavities (Including heater—
terminals connector). v« o «J=V-Mf No.D-7980 Series,
Resdel9 No.10 Series,
or equivalent

- Indlcates a change.
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H- Heater G-Grid
K - Cathode P-Plate

H

RADIO-FREQUENCY AMPLIFIER — Class AI
Maximum CCS" Ratings, Absolute-Naximum FValues:

For altitudes up to 100,000 feet
and frequencies up to 1500 Nc

DC PLATE VOLTAGE. . . . . . . . . .. 5 250 max. volts
DCGRIDVOLTAGE . . . - . - . - .7 % — =50 mex— —~volts
DC PLATE CURRENT. . . . . . . e 25 max. ma
PLATE DISSIPATION . . . . . . oG JExE 2.5 max. watts

PEAK HEATER—CATHODE VOLTAGE:
Heater negative with

respect to cathode. . . . « « . « . 50 max. volts
Heater positive with

respect to cathode. . . . . . . . . 50 max. volts

PLATE-SEAL TEMPERATURE. . . . . . . - 225 max. %

Typical CCS" Operation in Cathode-Drive Circuit:
At 550 Nc At 8oo Nc At 1100 Nc

DC Plate-to—Grid Vol tage. 125 125 150 volts
Cathode Resistor. . . . . 50 50 50 ohms
Input-Signal-Level Range. —70 to-20 =70 t0-20 -70to-20 dbm
DC Plate Current. . . . . 13 13 13.5 ma
Power Gain. . « . . . . . 16.5 18 16 db
Bandwidth . . . . . . . . 5 5 10 Me
Noise Figure. . . . . . . 6.9 8.5 12.5 db

Meximum Circuit Values:

Grid-Circuit Resistance:
For fixed-bias operation. « « « « » + . . . Not recommended
For cathode-bias operation. . « . . . 0.25 max. megohm

Without external shleld.

Amerac, Inc., Dunham Road, Beverly, Massachusetts,

For use with cevities,

Grayhill, Inc., 561 Hi)lgrove Avenue, LaGrange, 111inols,
Jettron Products, inc., 56 Route 10, Hanover, K.J.

J-V-M Microwave Co., 9300 W. 47th St., Brookfleld, Illinols. indlcated

No. applies to a serles of cavitles coverlng range from 220 up to 1000

MC and above.

Resdel Engineering Corp.. 330 South Falir Oaks Avenue, Pasadena, cu'l Ifornia.
This series of cavitles covers the range from 215 to 2325 M

Continuous Commercia) Service.

“-0 anooce

—=|Indicates a change.
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN -
Note Hin. Nax.
Heater Current. . . . . . . . . i 0.205 0.245 amp
Direct Interelectrode
Capacitances:
Grid to plate . . . . ... . - 2.0 2.7 uuf
Grid to cathode . . . . . .. - 3.7 4.9 uuf
Plate to cathode. . . . . . . - - 0.04 uuf

Heater-Cathode Leakage Current:
Heater negative with
respect to cathode. . . . . 4,2 = 30 pa
Heater positive with

respect to cathode. . . . . 1,3 - 30 pua
Leakage Resistance:
From grid to plate and
cathode connected together. 1,4 100 - megohms
From plate to grid and
cathode connected together. 1,5 - megohms
Reverse Grid Current. . . . . . 1,6 - 0.3 ua
Emission Voltage. . . . . . . . 7 - 4 volts
Amplification Factor. . . . . . 1,8 60 100
Transconductance. . « « + . . . 1,8 10000 17000  mhos
Plate Current (1) . . . . ... 1,8 8.5 17.5 ma
Plate Current (2) . . . . ... 1,9 - 50 pa
Plate Current (3) . . . . ... 1,10 100 - pa
Power Gain. . . « « +» v o+ + « 1,11 13 - db
Noise Figure. . . . .. ... . 1,11 = 7.8 db
Change in Power Gain. . . . . . 11,12 - -1 db
Change in Noise Figure. . . . . 11,12 - 0.5 db
Change in Transconductance. . . 11,12 - 15 %

fote
fote

Note
ftota
Noté
Note

Note

Note

Note

fote 1

Note 1

fots 1

1
2:

3:

a:
9:
0:

13

-

With 6.3 volts ac or dc on heater.

With 60 volts dc between heater and cathode, heater negative
wlith respect to cathode.

With 60 volts dc between heater and cathode, haater positive
with respect to cathode.

With grid 100 volts negative with respect to plata and cathoda
which are connected together.

With plate 300 volts negative with respect to grid and cathode
which are connected together.

With dc plate voltage of 200 volts, dc grid voltage of -2
volts, grid resistor of 0.5 megohm.

with dc voltage on grid and plate which are connected togathar
adjusted to produce a cathode current of 30 ma.. and wlth 5.5
volts on heater.

With dc plate sugply voltage of 125 volts, cathode reslstor of
50 ohms, and cathode bypass capacitor of 1000 uf.

With dc plate voltage of 125 volts and dc grid voltage of
=5 volts.

With dc plate voltage of 125 volts and dc grid voltage of
-2.5 volts.

With dc plate supply voltn%o of 125 volts and cathode resistor
of 50 ohms in a single-tube rf amplifier of the cavity typa
havlng a bandwldth of 5 £ 0.5 Mc, signal Input of -70 dbm, and
operating frequency of 550 % 10 Mc.

Reduce heater voltage to 5.7 volts. Change In Power Galn,
Noise Figure, and Transconduc'ance values from those obtalned
with 6.3 voits on heater wil) not exceed Indicated values,

«-|ndicates a change.

®
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SPECIAL TESTS & PERFORMANCE DATA
Low-Pressure Voltage-Breakdown Test:

This test (similar to MIL-E-ID, paragraph 4.9.12.1) is
performed on a sample lot of tubes every 90 days. Tubes are
tested in achamber at anair pressure equivalent toanaltitude
of 100,000 feet. Breakdown will not occur when a 60-cycle
rms voltage of 300 volts is applied between the pifate cyllinder
and grid flange.

Low-Frequency Vibration Performance:

This test (similar to MIL-E-ID, paragraph 4.9.19.1) Is
performed on a sample lot of tubes from each production run
under the following conditions: Heater voltage of 6.3 volts,
dc plate-supply voltage of {25 volts, cathode resistor of 50
ohms, and plate load resistor of 10,000 ohms. The tubes are
vibrated inaplane perpendicular to the tube axis at 40cycles
per second at an acceleration of i0g. The rms output voltage
across the plate load resistor as a result of vibration of

the tube will not exceed 100 mitlivolts.
At the end of this test, the tubes will not showpermanent
shorts oropen circuits and will meet the following test [imit:
Heater Current. . . . . o S 300 max, ma
For conditions shown under Characteristics Range Values,
Note 1.

Variable-Frequency Vibration Performance:

This test (similar to MIL-E-ID, paragraph 4.9.20.3) is
performed on a sample lot of tubes from each production run.
Tube operating conditions are the same as for Low-Frequency
Vibration Performance. The tubes are vibrated perpendicular
to the major axis through a frequency range from 5 to 1000
cps and back. From 5 to 50 cps, the tubes are vibrated at a
constant displacement of 0.0400 £+0.0025 inch. From 50 to {000
cps, the tubes are vibrated at a constant acceleration of
10 £ 2 g. Tota! time to complete a sweep cycie is 10 + 5
minutes. During the test, the tubes wil! not show an rms
output voltage across the plate load resistor in excess of
150 millivolts. Each tube is vibrated for 60 seconds at the
frequency which gives maximum vibrational noise output. |If,
at the end of 60 seconds the vibrational noise output is stitl
fncreasing, the test shall continue until there is no further
increase.

The rms output voltage across the plate load resistor as
a resulft of the vibration of the tube will not exceed thé
apecified 1imit at any time during the test.

At the end of this test, thetubes will not show permanent
shorts or open clrcuits and will meet the following Iimits:
Heater Current. . . . . . . 300 max. ma
For conditions shown under Characteristics Range Values,
Note 1.
Heater—Cathode Leakage Current. . . . 60 max.
For conditions shown under Characteristics Range Values,
Notes 1,3.

~=Indicates a change.
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Shock Test:

This test (similar to MIL-E-ID, paragraph 4.9.20.5) Is
performed on a sample lot of tubes from each production run.
Tubes are held rigid and are subjected In three different
positions to an impact acceleration of 500 g, 5 blows In
each position.

At the end of this test, tubes wll! not show permanent
shorts or open circults and will meet the following |Imits:

Heater Current. . . . « &+ « « « o & « 300 max. ma
For conditions shown under Characteristics Range Values,
Note 1.

Heater-Cathode Leakage Current. . . . 60 max.

For conditions shown under Characteristics Range FValues,
Kotes 1,3.

Low-Frequency Vibratlon Output. . . . 200 max. mv
For conditions shown above under Low-Frequency Vibration
Performance.

Change in Transconductance. . « + « « —-20 max. %

From initial value for conditlons shown under Character—
istics Range Values, Notes 1,8.

Fatigue Vibration Test:

This test (simllar to MIL-E-ID, paragraph 4.9.20.6) Is
performed on a sample lot of tubes from each production run.
Tubes are rigldly mounted and subjected to 2.5 g vibratlonal
acceleration in two positions {XI|, YI) for 32 hours each.
At the end of this test, tubes wii! meet the limits specified
for the Shock Test.

Shorts and Continuity Test:

This test (similar to MIL-E~ID, paragraph 4.7.3} is per—
formed on all tubes from each production run. Voltage applied
between adjacent elements of the tube under test will be
between 20 and 70 volts dc or peak ac. Plate and cathode
terminals are tied together and connected to the grid terminal
through the shorts test equlpment. Tubes are tapped with a
rubber tapper three times in each of three mutually perpendi-
cular directions. |If a short indication is obtalned,” the
tapping cycle is repeated two times for verification. Accept—
ance criteria is based on the "Resistance vs. Time Duration®
curve shown In paragraph 4.7.7 of MIL-E-ID, Amendment 5,

At the end of this test, the tubes will not show permanent
shorts or open clrcults and wil! meet the following limit:

Heater Current. . . . . . . « . « . . 300 max. ma
For conditions shown under Characteristics Range Values,
Note 1.

Ceramic-Seal-Fracture Test:

This test is performed on a sample lot of tubes every 90
days. WIth the cathode- and plate-cylinder-supports spaced
15716+ 1/64", and withthegrid flange centered between these
supports, the tubes wli! withstand gradua! appilcation of a
force of 30 pounds, perpendicular to the axis of the tubes,

RADIO CORPORATION OF AMERICA DATA 3
Electron Tube Division Harrison, N. ). 9-62



rasutation.
Seal Strain Test:

This test (similar to MIL-E-ID, paragraph 4.9.6.3) is
performed on a sample lot of tubes every 90 days. Tubes are
tested by first immersing in water, having a temperature of
at least 97° C for at least |5 seconds, and then immersing
immediately in water at not more than 5° C for 5 seconds.
After drying for 48 hours at room temperature, the tubes will
meet the following test |imit:

Heater Current. . . . . . . . . . . . 300 max. ma
For conditions shown under Characteristics Range Values,
Note 1.

Heater-Cycling Life Performance:

This test [similar to MIL—-E-ID, paragraph 4.11.7) is per—
formed on a sample lot of tubes from each production run.
With 6.3 volts on heater and no voltage on plate or grid, the
heater is cycled three minutes on and three minutes off for
at least 2000 cycles.

At the end of this test, tubes will not show permanent
shorts or open circuits and wti| meet the following limlts:

Heater Current. . . . . C e e e e 300 max. ma
For conditions shown under Characteristics Range Values,
Note 1.

Heater-to—-Cathode Leakage Current . . 60 max.

For conditions shown under Characteristics Range Values,
Notes 1,3.

Grid-to-Cathode Leakage Resistance. . 50 min. megohms
For conditions shown under Characteristics Range Values,
Notes 1,4.

I-Hour Stability Life Performance:

This test {similar to MIL-E-ID, paragraph 4.11.3.1.a) is
performed on a sample lot of tubes from each production run
to insure that the tubes have been properly stabilized. Types
are operated under the following conditions: Heater voltage
of 6.3 volts, plate-supply voltage of 215 volts, and cathode
resistor of 150 ohms.

At the end of | hour, thechange in transconductance value
for each tube, referred to its initial transconductance

reading, will not exceed 15% of the initial value for condi-
tlons shown under Characteristics Range Values, Notes 1,8.
In addition, the tubes will not show permanent shorts or
open clrcuits and will meet the following |imit:
Heater Current. . . . . PR 300 max. ma
For conditions shown under Chuructersstics Range Values,
Note 1.

100-Hour Survival Life Performance:

This test {similar to MIL-E-ID, paragraph 4,!1.3,1.b) is
performed on a sample lot of tubes from each production run

O

O
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=
to insure a low percentage of early inoperatives, Life-test
conditions are the same as those specified for 1-Hour Stability
Life Performance except that alil voitages are cycled at the
rate of 110 minutes on and |0 minutes off.
At the end of 100 hours, the tubes wil| meet the following
limits:
Transconductance, . . « +« » 8000 min. pmhos
For condltions shavm under Cﬁaracteruhcs Range Values,
Notes 1,8.
Plate Current {2) ., . . . .« s o 50 max.
For conditions shown under Characteristics Range Values,
Notes 1,9.
In addition, the tubes wl!!{ not show permanent shorts or
open circuits, and will meet the following limit:
Heater Current. . . , . . . . . . . 300 max. ma
For conditions shown under Characteristics Range Volues,
Note 1.
500- and 1000-Hour Average Life Performance:
This test (similar to M|L-E-ID, paragraph 4.11.3.2) s
performed on a sample lot of tubes from each production run
to insure excellent overall performance and to guard against
epldemic fallures of tubes to meet any of the characterlistics
indicated below.
] Each tube Is life tested under the following conditions:
| Heater voltage of 6.3 volts; plate-supply voltage of 215 volts;
[ cathode resistor of 150 ohms; heater positive with respect to
1 cathode by 67.5 volts; and plate-seal temperature of 226° C.
| Heater voltage Is cycled at a rate of |I0 minutes on and |0
| minutes off.
f At the end of 500 hours, the tube will not show permanent
‘ shorts or open clrcults and will be criticized for the total
] number of defects in the sample lot and for the“number of
| tubes faillng to meet the following limits:
Heater Current. . . . . 5 606 0 0 300 max. ma
For conditions shown under Characteristics Range Values, |
Note 1.
Leakage Reslstance: |
From grid to plate and cathéde
connected together. . . . . . . . 60 min,  megohms
From plate to grid and cathode |
connected together. . . . . . . . 60 min. megohms [
For conditions shown under CAaracteristics Range Values, |
Notes 1,4, and 1,5.
Power Galn. . . . . . « . .. I2 min. db
For conditions shown under Charactenstscs Range Values,
Notes 1,11.
Noise Flgure. Cu040 v moy 1o g e 8.5 max. db
For conditions shovm under Chamctgrsstscs Range Valxes,
Notes 1,11.
Change in Power Gain, . + + « s . & -1 db
For conditions shown under Charachruhc: Range Values,
Notes 1,11,12.
e e ————
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At the end of 1000 hours, the tube will not show permanent
shorts or open circuits and will be criticized for the total
number of defects in the sample lot and for the number of
tubes failing to meet the following |imits:

Heater Current. . . . . « e e 300 max. ma
For conditions shown under Characteristics Range Values,
Note 1,

Power Gain. + + o o ¢« + ¢« o o & o o« » Il min, db

For condltions shown under Characteristics Range Values,
Notes 1,11,

Noise Figure. « « v « &+ o & o o o « & 9.5 max. db
For conditions shown under Characteristics Range Values,
Notes 1,11,

OPERATING CONSIDERATIONS

Connections to the cathode cylinder, grld flange, and
plate cyllinder should be made by flexible spring contacts.
The connectors should make firm, large-surface contact, yet
must be sufficlient!y flexible to insure that no part of the
' tube is subjected to excesslve straln.

The cathode should preferably be connected to one slde of
the heater. When, In some clrcuit designs, the heater Is not
connected directiy to the cathode, precautions must be taken

‘ to hold the peak heater-cathode voltage to the maximum-rated
| values shown in the tabulated data.

| RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. ).
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230 MAX; PLATE CYLINDER
4l 250" 2002, pia.
i _.l (NOTES z g 4)

80"MAX, ]
P 410"t 010" DIA. (NOTE 5)
tf)g, P 020" (NOTE ) ANNULAR SURFACE "C"
)
.osz”z 003'1
1.460" CERAMIC
MAX, T T 1‘ Jers 0157 T S
su 8"
S, REFERENCE T
*gg PLANE-A-( 3205,,4,3,_
o7 - 760
i ) 15" £.005" AT EGRESS | - 700
METALLIZED IR *
A= Loio"mAx. -
CATHODE CYL.INDER — 445"
”+.002" Y £015
250" 00Sw DIA. 157 £.020"(AT TIFS)
(NOTES 1,2,38 4)
CERAMIC
¥ = 060
N (ANNL:.I.AIR SURFI}CES
R s a0 zow DIA. B’ )
(NOTES Sre) (NOTES)
I
rEATEgo PINS -
~ +.002 TERNAL CONNECTION
0207 e DA 0O NOT USE

REFERENCE PLANE "A"™ 1S DEFINED AS THAT PLANE AGAINST WHiCH
ANNULAR SURFACE "B" OF THE GRID FLANGE ABUTS.

ANNULAR SURFACE "B" 1S ON THE SIDE OF THE GRID FLANGE
TOWARD THE CATHODE CYLINDER.

ANNULAR SURFACE "C" IS ON THE SIDE OF THE GRID FLANGE
TOWARD THE PLATE CYLINDER.

NOTE J: WITH ANNULAR SURFACE "B" RESTING ON REFERENCE
PLANE "A". THE AXIS OF THE CATHODE CYLINDER WILL BE WITHIN
2% OF A LINE PERPENDICULAR TO REFERENCE PLANE "A",

WOTE 2: THE AXES OF THE PLATE CYLINDER AND CATHODE CYL|NDER
WILL COINCIDE WITHIN O.00",

MOTE 8: THE AXES OF THE CATHODE CYLINDER AND GRID FLANGE
WILL COINCIDE WITHIN 0.005",

NOTE %: THE DIAMETER ALONG THE 0.320" MINIMUM LENGTH IS
MEASURED WITH "GO" AND "NO-GO" RING GAUGES G,—| AND G,~2,
RESPECTIVELY.

NOTE 6: THIS DIAMETER 1S MEASURED WITH "G0O" AND "NO-GO"
GAUGES G,—! AND G,—2, RESPECTIVELY.

NOTE 6: THIS DIAMETER 1S MEASURED WITH "GO™ AND 'NO-GO"
GAUGES G3-1 AND G3-2, RESPECTIVELY.

Harrison, N. ). 9-62
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[ Dimension

i Sauge | Type Diameter A Thickness B Radius R
: 6-1 | 60 0.25200":8:8888.‘,’: 0.320":3188",: 0.003" MAX.
| 8,2 | mo=co | 0.24500%10- 20007 = -
6,-) | 60 [0.420007%0- 90000 = =

| Ie,-z #o-G0 | 0. 400007 "0+ 00077 - -
e[ @ ooz [ -

| 6,-2 | wo-c0 0.54700%"0- 999970 = =

RADIO CORPORATION OF AMERICA
Harrison, N. J.
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AVERAGE PLATE CHARACTERISTICS
Cathode-Drive Service
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NOISE-FIGURE CHARACTERISTICS
Cathode-Drive

Service
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PLATE-TO-GRID £ :
| CATHODE RESISTOR (oHME=50 THERH T
| BANDWIDTH (Mc)=10 :
BT TT')% TR Hh.,Tt i
| i T ;
| ! pap HH
| BT S i
| i s
i HH R EH }
§ 'l FH TR R TR
‘ h Bana: HHHTH T T
: o n T 1 =
8 R T
| c ] : HrHH T
| B T STIHHERTTT
| g ) TP T SEEieeenanas tnanazzsntanatdtanas
| 3 =1 82 : : :
| i i ]
HHHT T H S 1
1 abETT AT R HEH
| 400 600 800 1000
i FREQUENCY—Mc
|
f WS-SR
|
|
1
| 2 E¢=6.3 VOLTS
| - Ef=6. 11
| | PLATE-TO-GRID VOLTS =125 || —== MATCHED INPUT
‘ 1] CATHODE RESISTOR (OHMS)=50 [ || — OPTIMIZED INPUT
‘ o = ]
‘ 5
' 2 1000 1
a LCL] =1 E6)21000 1
‘ T FREQUENCY (MEGACYC'E® EE
|
we
| 3
[
% 8
§ -
4 5
—— b |~ 5
1 TTFREGUENCY (MEGACYCLES) 2300
s
) 5 10 15 20
BANDWIDTH — MEGACYCLES
92CS—11497R
== —
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Cathode-Drive Service
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PLATE-SEAL-TEMPERATURE CHARACTERISTICS
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High-Mu Triode

CERAMIC-METAL PENCIL TYPE

FAST WARM-UP TIME

STURDY COAXIAL-ELECTRODE STRUCTURE

For Use as a Low-Noise-Amplifier Tube
in Receiver Applications upto 1500 Mc =
under Severe Shock and Vibration

GENERAL DATA

Electrical:

Heater,
Voltage (AC or BC). . . . . .
Current at heater volts = 6. 3

Cathode Warm-Up Time (Average)

for Unipotential Cathode'

to reach 80% of operating plate

current for dc plate-supply

volts = 80, dc grid volts = 0,
10, and

cathode resistor (ohms) =

load resistor (ohms)

heater volts = 6.3.
Amplification Factor. . . . . .
Transconductance for dc plate

ma. = 12.5, dc plate volts = 125,

and cathode resistor {ohms) =

50:

Direct Interelectrode Capacitances: o

Grid toplate . . . . . . . . . ., 2.4

Grid to cathode and heater. . . .

Plate to cathode and heater
Heater to cathode . . . . . .
Cathode to plate. . . . . . .

Cathode to grid and heater. Jram

Plate to grid and heater. .

Mechanical:

Operating Positions « « « « & &
Dimensions. . .
Weight (Approx.). .
Sockets:
Heater-terminals connector.

Socket for operation up te
about 550 Mc {Including
heater-terminals connector)

Cavities {Including heater—
terminals connector). . . «

e 6.3 + 10% volts
D 0.225 amp
s 10 sec
5 80
13000 wrhos |
uuf
. 4,4 puf
5 0. 03 max. puf
. wf
o 0 03 max. g
s puf
. 2 4 puf

. . . .Amerac® No.1018-88,¢

s ke hmoe: Feowalp |
. See Dimensional Outline
...... 0.3 0z

Grayhil14 No.22-5,
or equivalent

. « « Jettron® No.CD7010,
or equivalent
J-V-Mf No.D-7980 Series,

Resdel? No.10 Series,
or equivalent

«=[ndlcates a change.
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H - Heater G-Grid
K - Cathode P~ Plate

H

RAD0-FREQUENCY AMPLIFIER — Class A,
Maximum CCSM Ratings, Absolute—Naximum Values:

For altitudes up to 100,000 feet
and frequencies up to 1500 Nc

DC PLATE VOLTAGE. . . . « « « « + . 250 max.
DC GRID VOLTAGE + + + + + « & & & . -50 max.
DC PLATF CURRENT. . . . . . . .. 25 max.
PLATE DISSIPATION . . . . . . e s 2.5 max.

PEAX HEATER-CATHODE VOLTAGE:
Heater negative with

respect to cathode. . . . . . . 50 max.
Heater positive with

respect to cathode. . . . . . I 50 max.

PLATE-SEAL TEMPERATURE. . . . . . n 225 max.

Typical CCSP Operation in Cathode-Drive Circuit:

At 550 Nc At 700 Nc
DC Plate-toGrid Voltage. . . . 125 125
Cathode Resistor. . . . . . . . 50 50
Input-Signal-Level Range. . . . =70t0-20 —-70 to-20
DC Plate Current. . . . . . . . 12.5 12.5
Power Gain for a bandwidth

of SMc . ... ... 16.5 17
Noise Figure. « « « o« o « « & & 6.5 7
At 1100 Nc
DC Plate-to-Grid Voltage. . . . . . 150
Cathode Resistor. . . . . . . . .. 50
Input-Signal-Level Range. . . . . . ~70 t0-20
DC Plate Current. « . v + ¢« s « & & 14
Power Gain for a bandwidth of:
4 M, . . s - 20
() X85 0 0 0 o'W o ¥ (Tdo B b 18
Noise Figure. « o ¢« « v ¢ o o o & & 11.58

Maximum Circuit Values:
Grid-Circuit Resistance:

volts
volts

watts

volts

volts

volts
dbm

db
db

volts
ohms
fRa

db

db
db

For fixed-bias operation. . . .« « « « » » » Not recommended

For cathode-bias operation. e v o 0.25 max.

->indicates a change.

megohm

RADIO CORPORATION OF AMERICA
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=
i 2 without external shield.
\ b Amerac, Inc., Dunham Road, Beverly, Massachusetts.
€ For use with cavities,
d Grayhli1, Inc., 561 Hillgrove Avenue, LaGrange, 11lnols.
‘ @ Jettron Products, Inc., 56 Route 10, Hanover, N.J.
} f J-V-M Microwave Co., 9300 W. A7th St., Brookfleld, |11inols. ndicated
\ No. applles tu a serles of cavities coverlng range from 220 up to 1000
\ Mc and above
‘ ¥ Resdel Englneerlnq Corp.. 330 South Falr Daks Avenue, Pasadena, cal!fornla.
Thls series of cavities covers the range from 215 up to 2325
Contlnuous Commerclal Service,
CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN -
Note Nin. KNax.
Heater Current. . . . . . . . . 1 0.205 0.245 amp
Direct Interelectrode
Capacitances: -
Gridtoplate . « ¢« ¢« « ¢« « . - 2.4 28 g
Grid to cathode . . . . . . . = 3.8 4.8 wuf
Plate to cathode. . . . . . . - - 0.03 upf
Heater-Cathode Leakage Current:
Heater negative with
respect to cathode. . . . . 1,2 - % pa
Heater positive with
respect to cathode. . . . . 1,3 - 30 pa
Leakage Resistance:
From grid to plate and
cathode connected together. 1,4 100 - . megobms.
.From plate to grid and
cathode connected together, 1,5 100 - megohms
Reverse Grid Current. . . . . . 1,6 - 0.3° ua
Emission Voltage. . . + . « o« . T°° - 3 x, voits
Amplification Factor. . . . . . 1,8 60 10 ..% .
j Transconductance. . . » . . . . 1,8 10000 16000“'%’]:!#105
| Plate Current (1) . . . . ... 1,8 8.5 16.5 mét
Plate Current (2} . . . . ... 1,9 - 50 pa
Plate Current (3) . . . .. .. 1,10 100 - pa
Power Gain. . » « « + » « « » . 1,11 14 = db
Noise Figure. . . . « « + . . . 1,11 - 7 db
Change in Power Gain. . . . . . 11,12 - -1 db
Change in Noise Figure. . . . . 11,12 - +0.5 db
Change in Transconductance. . . 11,12 - 15 %
Note 4: With 6,3 volts ac or dc on heater.
Nota 2: With 60 volts dc between heater and cathode, heater negative
wlth respect to cathode.
Note 3: With 60 volts dc be(veen heater and cathode, heater, positive
with respect to cethode
Note N:  With grid 100 voits negallve with respect to plate and cathode
which are connected together.
Note 5: With plate 300 volts negatlve with respect to grid and cathode
which are connected logether
Note 6: With dc plate voltage of 200 volls, dcgrid voltage of -2 volts,
grid res?stor of 0, g
~—indlcates a change.
T —E e == s ===
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Note 11:

Note 12:

=

With dc plate-supply voltage of 12§ volts, ca!houe resistor of
$0 ohms, and cathode bypass capac!tor of 1000 uf

With dc plate voltage of 125 volts and dc qud voltage of
-5 volts,

with dc plate voltage of 125 volts and dc grid voltage of
-2,5 volts,

With dc plate-supply voltage of 125 volts and cathode resistor
of 50 ohms in a single-tube rf amplifler of the cavity type
havlng a bandwidth of 5 + 0,5 Mc, signal input of —70 dbm, and
operating frequency of 550 + 10 Mc,

Reduce heater voltage to 5.7 volts. Change [n Power Gain,
Noise Figure, and Transconductance values from those obtalned
with 6.3 volts on heater will not excead indlcated values,

SPECIAL TESTS & PERFORMANCE DATA

Low-Pressure Voltage-Breakdown Test:
This test (similar to MIL-E-ID, paragraph 4.9.12.1) is

tested inachamber atanair pressure equivalent to an altitude
of 100,000 feet. Breakdown will not occur when a 60-cycle rms

\
\
|
i performed on a sample tot of tubes every 90 days. Tubes are
|
|

voltage of 300 volts is applied between the plate cylinder

and grid flange.

Low-Frequency Vibration Performance:

This test (simitar to MIL-E-ID, paragraph 4.9.19.1) is
| performed on a sample lot of tubes from each production run

under the following conditions: heater voltage of 6.3 volts,

dc plate-supply voltage of 125 volts, cathode resistor of 50
ohms, and plate load resistor of 10,000 chms. The tubes are
vibrated inaplane perpendicular to the tube axis at 40cycles
per second at an acceleration of (0g. The rms output voitage

across the plate load resistor as a resultof vibration of the

; tube will not exceed 100 mitiivolts.

| At the end of this test, the tubes will not show permanent
i shortsoropen circuits and will meet the fo!lowing test |imit:
| Heater Current. . . . . ., . o 1 300 max, ma
‘ For conditions shown under Chatact¢r|st|cs Range Valyes,
| Note 1.

|

1 Variable-Frequency Vibration Performance:

‘ This test (similar to MIL-E-iD, paragraph 4.9.20.3) is
performed on a sample fot of tubes from each production run,
Tube operating conditions are the same as for Low-Frequency
Vibration Performance. The tubes are vibrated perpendicular

to the major tube axis through a frequency range from 5 to 2000
cps and back. From 5 to 50 cps, the tubes are vibrated at a
constant displacement of 0.0400 £ 0.0025 inch, From50 to 2000

cps, the tubes are vibrated at a constant acceleration of 10 &

\ 2 g. Total time to complete a sweep cycle is ID £ 5 minutes.

| During the test, the tubes will not show an rms output volitage

across the plate load resistor in excess of 50 millivolts.
Each tube is vibrated for 60 seconds at the frequency which

—indicates a change.

O

O

@)

O

O

RADIO CORPORATION OF AMERICA (o)
Electron Tuba Division Harrison, N. ). \\gafp



7553

gives maximum vibrational noise output. |[f, at the end of 60
seconds the vibrational noise output Is still Increasing, the
test is continued until there is no further Increase.

The rms output voltage across the plate load resistor as
a result of the vibration of the tube will not exceed the
specified Iimlt at any time during the test.

At the end of this test, the tubes will not show permanent
shorts or open circuits and will meet the following |imits:

Heater Current. . . o 0ol oo 300 max. ma
For conditiens shown under Characteristics Range Values,
Note 1.

Heater-Cathode Leakage Current. . . . 60 max.

For conditions shown under Characteristics Ramge Values,
Notes 1,3.
Shock Test:

This test (similar to MIL-E-ID, paragraph 4.9.20.5) is
performed on a sample |ot of tubes from each production run.
Tubes are heid rigid and are Subjected in three different
positions to an impact acceleration of 500 g, 5 blows in each
position.

At the end of this test, tubes will not show permanent
shorts or open clrcults and will meet the following Iimits:

Heater Current. . . . . . PR 300 max. ma
For conditions shown under Characteristics Range Values,
Note 1.

Heater-Cathode Leakage Current. . . . 60 max.

For conditions shown under Characteristics Range Values,
Notes 1,3.

Low—Frequency Vibration Output. . . . 200 max, mv
For conditions shown above under LowmFrequency Vibration
Performance.

Change in Transconductance. . . . . . =20 max. s

From initial value for conditions shown under Character—
istics Range Values, Notes 1,8.

Fatigue Vibration Test:

This test (similar to MIL-E~ID, paragraph 4.9.20.6) Is
performed on a sample lot of tubes from each production run.
Tubes are rigidly mounted and subjected to 2.5 g vibrational
JBcceleration in two positions (XI, YI) for 32 hours each. At
the end of this test, tubes will meet the |imits specified
for the Shock Test.

Shorts and Continuity Test:

This test [(similar to MIL-E-ID, paragraph 4.7.3) is per—
formed on all tubes from each production run. Voltage applied
between adjacent elements of the tube under test will be
between 20 and 70 volts dc or peak ac. Plate and cathode
terminals are tied together and connected to the grid terminal
through the shorts test equipment. Tubes are tapped with a
rubber tapper three times In each of three mutually perpen—
dicular directions. |1f a short indication is obtained, the
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curve shown in paragraph 4. 7.7 of MIL—E—ID Amendment 5.

At the end of this test, the tubes will not show permanent

shorts or open circuits and will meet the following limit:
Heater Current. . . . . o 300 max. ma
For conditions shown under Charutensttcs Range Values,
Note 1.

Ceramic-Seal-Fracture Test:

This test is performed on a sample lot of tubes evary 96
days. With the cathode— and plate-cylinder-supports spaced
15/16" & 1/64", and with the grid flange centered between
these supports, the tubes wi!l withstand gradual applicatiom
of a force of 30 pounds, perpendicular to the axis of the
tubes, upon the grid flange, without causing fracture of the
ceramic insulation.

Seal Strain Test:

This test [(similar to MIL-E~ID, paragraph 4.9.6.3) is
performed on a samp!e lot of tubes every 90 days. Tubes are
tested by first immersing in water having a temperature of at
least 97° C for at least |5 seconds and then immersing im-
mediately in water at not more than 5°C for 5 seconds. After
drying for 48 hours at room temperature, the tubes wil| meet
the following test limit:

Heater Current, . . .. 300 max. ma
For conditions shown under (.‘Imrnctcrsst;m Range Values,
Note 1.

@rid Blackout:

This test is performed as follows on a sample lot of tubes
from each production run:

Signal-output voltage is measured under conditions with
heater voltage of 6.3 volts, dc plate-supply voltage of 200
volts, plate load resistor of 10,000 ohms, grid resistor
of |5 ohms, and a sine-wave voltage having a fregquency
of 100 kc and a peak-to-peak value of 0.1 volt applied
between the grid and cathode. Then, in addition to the
above conditions, a pulse signal with repetition rate of
2000 pps, peak-to-peak voltage of 5 volts, and pulse duration
of 0.25 usec Is applied between the grid and cathode. Next,
measurement of signal-output voltage is made 0.8 usec after
the leading edge of a pulse. This value of signal-output
voltage referred tothe Initial value wiil not show a change
in excess of -5 db.

Heater-Cycling Life Performance:

This test (similar to MIL~E~ID, paragraph 4.11.7) is per—
formed on a sample lot of tubes from each production run.
With 6.3 volts on heater and no voltage on plate or grid, the
heater is cycled three minutes on and three minutes off for
at least 2000 cycles.

O

—

O
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At the end of this test, tubes will not show temporary or

permanent shorts or open circults and will meet the following
timits:

Heater Current. . . . . . Dl B e 300 max. ma
For conditions shown under Characteristics Ronge Values,
Note 1.

Heater-to-Cathode Leakage Current. . 60 max.

For conditions shown under Characteristics Range Values,
KNotes 1,3.

Grid-to-Cathode Leakage Resistance. . B0 min. megohms
For conditions shown under Churacteristics Ronge Values,
Notes 1,4.

f~Hour Stability Life Performance:

This test (similar to MIL~E-ID, paragraph 4.[1.3.1.a} is
performed on a sample [ot of tubes from each production run
to insure that the tubes have been properly stabillized. Tubes
are operated under the following conditions:

Heater voltage of 6.3 volts, plate-supply voltage of 215
volts, and cathode resistor of |50 ohms.

At the end of | hour, the change intransconductance value
for each tube, referred to its initial transconductance reading,
will not exceed 15% of the initial value for conditions shown
under Characteristics Range Values, Notes 1,8.

{n addition, the tubes will not show permanent shorts or
open circults and will meet the following limit:

Heater Current. . . . 0 0.5 0.0 300 max. ma
For conditions shown under Characteristics Range Values,
Kote 1.

84-Hour Grid-Emission Life Performance:

This test is performed on a sample lot of tubes from each
production run to insure excellent over-all performance and
to guard against epidemic failures of tubes to meet this test
requirement. Tubes are operated under the following conditlons:

Heater voltage of 7.5 volts, dc piate voltage of 215 volts,
grid voltage of -2 volts, and grid resistor of 0.5 megohm.

At the end of 44 hours, the reverse grid current wil] not
exceed 2 microamperes when grid resistor is shorted and grid
voltage Is increased to -5 volts, other conditions remaining
unchanged from the above values.

100-Hour Survival Life Performance:

This test (similar to MIL-E-ID, paragraph 4.11.3.1.b} is
performed on a sample lot of tubes from each production run
to insure a low percentage of early inoperatives. Life-test
conditions are the same as those specified for :-Hour Stability
Life Performance except that all voltages are cycled at the
rate of |10 minutes qn and 10 minutes off.

.
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At the end of 100 hours, the tubes will not show permanent
shorts or open clrcuits and will meet the following limits:

Heater Current. . . , . . . . . + + & 300 max. ma
For conditions shown under Characteristics Range Values,
Note 1.

Transconductance. . , . o1 0 |- 8000 min. pmhos
For conditions shown under Characteristics Range Values,
Notes 1,8.

Plate Current (2} . . ., . M AR 50 max.

For conditions shown under Characteristics Range Values,
KNotes 1,9.

500- and 1000-Hour Average Life Performance:

This test (similar to MIL-E-1D, paragraph 4,11.3.2} Is
performed on a sample lot of tubes from each production run
to insure excellent over-all performance and to guard against
epidemic failures of tubes to meet any of the characteristics
indicated below. Eachtube is |ife-tested under the following
conditions:

Heater voltage of 6.3 volts, plate-supply voltage of 215
volts, cathode resistor of 150 ohms, heater positive with
respect to cathode by 67.5 volts, and plate-seal temperature
of 225°C. Heater voltage is cycled at arate of |{0 minutes
on and |0 minutes off.

At the end of 500 hours, the tube will not show permanent
shorts or open clircuits and will be criticlzed for the total
number of defects in the sampie lot and for the number of
tubes faliling to meet the following limits:

Heater Current. . . S 0 o o 300 max. ma
For conditions shewn under Clmractenshcs Range Values,
KNote 1.

Leakage Resistance:
From grid to plate and

cathode connected together. . ., . 60 min. megohms
From plate to grid and
cathode connected together. . . . 60 min, megohms

For conditions shown under Characteristics Range Values,
Notes 1,4 and 1,5.

Power Gain. . . . . « e e {3 min. db
For conditions shown undor Characteristics Range Values,
Notes 1,11.

Noise Flgure % 00 . . .. 8 max. db
For conditions shewn under Cluzructcnshcs Range Values,
KNotes 1,11.

Change in Power Gain. . . . . : . -1 max. dby
For conditions shown under Chuructenst:cs Range Values,
Notes 1,11,12.

At the end of 1000 hours, the tube wikl not show permanent
shorts or open circuits and will be criticized for the total
number of defects in the sample lot and for the number of
tubes failing to meet the following !|imits:

Heater Current. . . .. .. 300 max. ma
For conditions shown under Chuructcnst:cs Range Values,
Note 1. g
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Power Gain. . . . . & & o &+ o o o & & 12 min. db
For conditions shown under Characteristics Ronge Values,
Notes 1,11.

NoliiseNFElilgure:icaci: Bl & = BE 2 E B 9.5 max. db
For conditions shown under Charactersistics Range Values,
Notes 1,11.

OPERATING CONSIDERATIONS

Connections to the cathode cylinder, grid flange, and
plate cylinder should be made by flexible spring contacts.
The connectors should make firm, large-surface contact, yet
must be sufficiently flexible to insure that no part of the
tube Is subjected to excessive straln.

The cathode should preferably be connected to one side of
the heater. When, In some circult designs, the heater is not
connected directly to the cathode, precautions must be taken
to hold the peak heater-cathode voltage to the maximum-rated
vajues shown in the tabulated data,
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230" m PLATE CYLINDER
» 0" * °°2» DiA.
] (NOTES 2 L a)

180" MAX,
it ¥
. * 320MIN =410 010" DIA. (NOTE 8)
27, .233°,- .
! £028"[£020" (NOTE 4) _.l "7NNULAR SURFACE “C
| 1,460" "~ CERAMIC
l e NNULAR SURFACE "8"
* Al
5% rersrenee T
1 S P R
‘ . - 7607
{ £ g5 £.005 AT EGRESS | /700~
. METALLIZED | | §T_ ;
; PUREACE Limd’mx. ¥
| CATHODE CY| INDER 1457
| v +.002" +015
.250° "1 S DIA. 118" £ 020" (AT TIPS)
(NOTES 1,2,38 4)
CERAMIC .
060 MIN.
¥ (ANNULAR SURFACES
GRID FLA| "B AND C")

552°% 410" £0107DIA.
(Notes 3se) ¢

RN INTERNAL CONNECTION * ~
~ +.002
0207 o0 DIA. DO NOT USE
92CM-10274RI

_ REFERENCE PLANE "A" 1S DEFINED AS THAT PLANE AGAINST WHIGH
i ANNULAR SURFACE "B" OF THE GRID FLANGE ABUTS.

! ANNULAR SURFACE "B" IS ON THE SIDE OF THE GRID FLANGE
TOWARD THE CATHODE CYLINDER.

ANNULAR SURFACE "C" IS ON THE SIDE OF THE GRID FLANGE
TOWARD THE PLATE CYLINDER.

NOTE I: WITH ANNULAR SURFACE "B" RESTING ON REFERENCE
PLANE "A", THE AXIS OF THE CATHODE CYLINDER WILL BE WITHIN
2° OF A LINE PERPENDICULAR TO REFERENCE PLANE "A",

NOTE 2: THE AXES OF THE PLATE CYLINDER AND CATHODE CYLINDER
WILL COINCIDE WITHIN 0.010",
MNOTE 3: THE AXES OF THE CATHODE CYLINDER AND GRID FLANGE
WILL COINCIDE WITHIN 0.005",

NOTE %: THE DIAMETER ALONG THE 0.320" MINIMUM LENGTH IS
MEASURED WITH "GO" AND "NO-GO"™ RING GAUGES Gy~ AND G4-2,
RESPECTIVELY.

|
|
’ NOTE 5: THIS DIAMETER {S MEASURED WITH "GO" AND '"NO-GO%
|

GAUGES G,—| AND G,-2, RESPECTIVELY.

NOTE 6: THIS DIAMETER |S MEASURED WITH "GO" AND "NO-GO"
GAUGES G,-1| AND G;~2, RESPECTIVELY.
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GAUGES

S
8
¢ T
92CS-10370
Dimension 1
Gauge | Type ™ ometer A Thickness B | Radius R
6-1| 60 o.zszoo'-:g:ggggg:: o.szo"tg:gg('): 0.003" MAX.
-2 | woco | 0.2m00 300000 .
P R P :
{ 6,~2 | NO-GO o.4oooo":g:gggg;: B = =
) R P -
63-2 | NO-GO o.swoovv:g:gggg;: = = ]
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;RVERAGE PLATE CHARACTERISTICS
Cathode-Drive Service
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POWER-GAIN CHARACTERISTICS
Cathode-Drive Service
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|

CHARACTERISTICS
Cathode-Drive Service
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PLATE-SEAL-TEMPERATURE CHARACTERISTICS

£¢=6.3 VOLTS
LUMPED~-CONSTANT SOCKET.

1
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Beam Power Tube

For Use in Communications Equip-
ment at Frequencies Up to (75 Mc.
9-P(N MINIATURE TYPE
Electrical:
Heater Characteristjes and Ratings:
Voltage (ACorDC}. . . . ... ad.B 6.315% volts
Current . . . . . . .. . .. e s o . . 0,800 amp
Peak heater—cathode voltage:
Heater negative with respect

to cathode. . . « . . . . csbwr #00 max. volts
Heater positive with respect
to cathode. « « + . . . o . . .. . 100 max. volts
Direct Interelectrode Capacitances:®
Grid No.1 to plate. . . . . . . « . + & 0.15 pf
Grid No.l to cathode, grid No,3,
grid No.2, and heater . . « . . . & . 10.0 of
Plate to'cathode, grid No.3,
grid No.2, and heater . . . + . . . . 5.5 of
Characteristics, Class Aj Amplifier:
Plate Voltage . . . . . YRR~ 5= 1% a5 250 volts
Grid No.3 . . . . . . . . + . Connected to cathode at socket
Grid-No.2 Voltage . . . . . . g &6 & 6 250 volts
Grid-No.1 Voltage . . . . . . . . .. o B -18 volts
Mu-Factor, Grid No.2 to Grvd No-: . . .. 8.7
Transcunductance. . . . . . Al 5300 pmhos
PIateCurrent.............. 40 ma
Grid—No.2 Current . . . . . . . Pumw § 3 ma
Mechanical:
Operatiiingl POSHiti & Sos 5 e 8 Sae ) a0 o i . g Any
TypelofiCathoden e tru o rre i & e © = Coa.ted Unipotential
Max imum Overall Length. . . . . . e E Bor .k & 2518
Maximum Seated Length . . . . . «v o v v o v v o . . 2-3/8"
Length, Base Seat to Bulb Top (Exeludnng tip) . . . 2" 23/32"
Diameter. . .. o s mm oW o ’ is v 0. 750" to 0.875"
Dimensional Qutline . . . . . . .. . . See General Section
s 0 6 0 0 0 5 0 0.g 0 0000 O 505 0 o5 O T6-1/2

Base. . . . . . . . Small-Button Neval 9-Pin (JEDEC No. E9—1)
Basing Designation for BOTTOM VIEW. . . . & « v « « .«

Pin 1-Cathode
Pin 2-Grid No.1
Pin 3-Grid No.2
Pin 4 - Heater
Fin 5~ Heater

Pin 6~ Plate
Pin 7-Grid No.3
Pin 8 -Grid No.2
Pin 9-Cathode

Bulb Temperature (At hottest point
on bulb surface)
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AF POWER AMPLIFIER & MODULATOR — Class AB.’
Maximum CCS® Ratings, Absolute-Naximum Values:
DC PLATE VOLTAGE. . . . . . . -« . . . . . 375 max. volts
GRID No.3 (SUPPRESSOR GRID) . . . « « &« &« & 0 max. volts
DC GRID—No.2 (SCREEN-GRID) VOLTAGE. . . . . 300 max. volts
MAX.-SIGNAL DC PLATE CURRENT® . . . . . "5 70 max. ma
MAX.-SIGNAL PLATE INPUT®. . . . . . .. .« 21 max. watts
MAX.-SIGNAL GRID-No.2 INPUT®. . . . . . . . 2 max. watts
PLATE DISS!IPATION®™. . . . . . . . . . . -« 10 max. watts
Typical CCS Push-Pull Operation:
Values are for 2 tubes
OC Plate Voltage . . . . . Sl s ey . 300 volts
Ciefe) [Joeslo 0 a & o by o o o Connected to cathode at socket
DC Grid-No.2 Voltage§ ........ o 0a FZEY volts
DC Grid-No.1 VoltageS. . . o v m 24 volts =
Peak AF Grid-No. 1—to—Gr1d—No 1 Vol tage 5o HE 40 volts
Zero-Signal DC Plate Current . . . . . . . .. 40 ma
Max.-Signal DC Plate Current . . . . . o . .. A8 ma
Zero-Signal DC Grid—No.2 Current . . . . . o 2 ma
Max.-Signal DC Grid—No.2 Current . . . e 14 ma
Effective Load Resistance {Plate to plate) . . 5000 ohms
Max.~Signal Driving Power . . . . . .. TR 0 watts
Total Harmonic Distortion. . . . . soEL 5 %
Max.-Signal Power Output (AgpFox. ) e e s s e 205 watts
Maximum Circuit values:
Grid-No.1-Circuit Resistance . . . . . . 0.1 max. megohm
RF POWER AMPLIFIER & OSCILLATOR — Class C Telegpnphy1
and
RF POWER AMPLIFIER — Class C FM Telephony
Maximum Ratings, Absolute-Naximum Values:
Up to 175 Ne 7=
ccs® ICAS®® (
DC PLATE VOLTAGE . . . . . . .. 375 max., 375 max. volts
GRID No.3 (SUPPRESSOR GRID}. . . 0 max. 0 max. volts
DC GRID-No.2 (SCREEN-GRID)
VOLTAGE. - v v v v o v o w o s 300 max. 300 max. volts
DC GRID-No.1 {CONTROL-GRID)
VOLTAGE. . « . « + « « .« — -125 max. -125 mex. volts /~
DC PLATE CURRENT . . « o o ¢ o & 70 max. 80 max. ma
DC GRID-No.2 CURRENT . « « & + & 15 max. 15 max. ma
DC GRID-No.1 CURRENT ., « « & « & 5 max. 5 max. ma
PLATE INPUT. . . . . . TR 21 max. 24 max. watts
GRID-N0.2 INPUT. & 0 & 4 o o« & 2 max. 2 max. watts
PLATE DISSIPATION. . « « « « « 10 max. 12 max. watts
)
o/
- Indicates a change.
— e
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Typical Operation:
As amplifier at 175 Nc
cecs ICAS

DC Plate Voltage. . . . . . . . . . 25 300 300 volts
Grid No.3 . . . + o« « Connected to cathode at socket
DC Grid—No.2 Voltage‘:‘3 . R . . 2000 200 250 volts
DC GridNo.1 Voltage®®. . .. ... -40 —42 -55  volts
Peak RF Grid—No.1 Voltage . . . . . 47 52 62 volts

DC Plate Current. . . . . . . . 4. .60 70 80 ma
DC Grid—No.2 Current. . . . s 09 3G BV 5.1 ma
DC Grid—-No.1 Current (Approx.L o 1.5 2.1 1.6 ma
Driver Power Output {Approx.}, ay 1 1 1.5 watts
Useful Power Output (Approx. ) ... B.5 8.5 10 watis

Maximum Circuit values:
Grid—No.1-Circuit Resistance. . . 0.1 max. 0.1 max. megohm

PLATE-MODULATED RF POWER AMPLIFIER — Class C Telephony

Carrier conditions per tube for use
with a maximum modulation factor of 2
Maximum Ratings, Absolute-Naximum Values:
Up to 2195 Nc
GES; ICAS

DC PLATE VOLTAGE. . « o « « « » « 300 max. 300 max. volts

GRID No.3 (SUPPRESSOR GRID) o a0 0 max, 0 max. volts
DC GRID—NO 2 { SCREEN-GRID)

......... « » » 300 max. 300 max. volts
oc GRID—No.l (CONTROL-GR1D)

VORTAGE wear: - - B o6 € -125 max. -125 max. volts
DC PLATE CURRENT. . . BB ek v [BOFmaxt 70 max. ma
DC GRID-No.2 CURRENT. . . . . . . 10 max. 10 max. ma
DC GRID-No.1 CURRENT. T T 5 max. 5 max. ma
PLATE INPUT . . . . . . e s s s« 15 max. 17.5 max. watts
GRID-N0.2 INPUT . + + &« v v o » » 1.4 max. 1.4 max. watts
PLATE DISSIPATION + & ¢ o o o & & 7 max. 8 max. watts
Typical Operation:

At 195 Nc
DC Plate Voltage. . « . . . « « .« 250 250 volts
Grid No.3 . . . . . e o » - Connected to cathode at socket
DC Grid—No.2 voltage bow H R ww 280 250 volts
DC Grid-No.1 Voltage* . . . ... -70 =75 volts

From a grid-No.2

resistor of . . . . .. .. 33000 33000 ohms
RF Grid-No.1 Voltage. . . . . . 75 80 volts
DC Plate Current. . . . . . . . 60 70 ma
DC Grid-No.2 Current. . . . . i 2.5 3 ma
OC Grid-No.1 Current (Approx.} . 2 2.3 ma
Driving Power (Approx )44 . 1 1 watt
Useful Power Output®. . . . . . 6.5 7.5 watts

- [ndicates a change.
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Maximum Circuit Values:

Grid-No.1-Circuit
Resistance . « « o o « « » » 0.1 max. 0.1 max. megohm

FREQUENCY MULTIPLIER
Maximum Ratings, Absolute—Naximum Values:
ccs ICAS

DC PLATE VOLTAGE . . + . . « » » 375 max., 375 max. volts
GRID No.3 (SUPPRESSOR GRID}. . . 0 max. 0 max. volts
DC GRID-No.2 {SCREEN-GRID)

VOLTAGE. . .+ . v o v ¢ o & » 300 max. 300 max. volts
DC GRID-No.1 (CONTROL—GRID)

VOLTAGE. . . e e . s o s =125 max. -125 max. volts
DC PLATE CURRENT 50 5ldo o o8 PR 60 max. ma
OC GRID-No. 2 CURRENT B R B maxs 15 max. ma
DC GRID-No.1 CURRENT ., . . . . . 5 max. 5 max. ma
PLATE INPUT. . & o o o & & & 13 max. 15 max. watts

GRIDN0.2 INPUT. -« -« + v ... 2max.  2max. watts
PLATE DISSIPATION. . . . . . . . 10 max. 12 max, watts

Typical Operation:
As doubler to 175 Nc

DC Plate Voltage . . . . . 5 ool o 250 250 volts
GridNo.3. . . . . . o .. . . Connected to cothode at socket
DC Grid-No.2 Voltage O ACRT30 5. 0 GlY 250 volts
DC Grid-No.1 Voltage®® . ., . .. . -53 66 volts
From a grid-No.1
resistor of . . ... . .. . 53000 44000 ohms

-~ indicates a change.
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7558
BEAM POWER TUBE

Peak RF Grid-No.1

Voltage. . . . . na@pE 60 74 volts
DC Plate Current . . . . + & 50 60 ma
DC Grid—No.2 Current . . . . 2.6 3.5 ma
DC Grid-No.1 Current

(Approx.). . . . . . aet 1 1.% ma
Driving Power {Approx.}®®. . 0.4 0.6 watt
Useful Power Qutput® . . . . 4.5 watts

4s tripler at 175 N¢

OC Plate Voltage . . . . . . 200 250 volts

Grid No.3. . . . . « « + + « Connected to cathode at socket

0C Grid—No.2 Voltage . . . . 200 250 volts

OC Grid-No.1 Vol tage®® . . , =80 -120 volts
From a grid-No.1

resistor of. . . . . . . 50000 70000 ohms
Peak RF Grid-No.1

Voltage. . « « « & s & o« « 105 130 volts
OC Plate Current . . . . . . 50 60 ma
DC Grid—No.2 Current . . . . 3 3.9 ma
OC Grid—No.1 Current

(Approx.}. « v « v v . .. 1,85 1.7 ma
Driving Power {Approx. ). . 0.4 0.6 watt
Pseful Power Output® . . . . 1.4 2.3 watts

Maximum Circuit Values:

Grid-No.1-Circuit
Resistance . . . . . . .. 0.1 max. 0.1 max. megohm

O yithout external shield.

¢ Subscript 1 indicates that grid—No.1 current doss not flow during any
part of the input cycle,

® continuous Commercial Service.

- Averaged over any audio-frequency cycle of sine—wave form.

§ obtained preferably from a fixed supply.

f Key=down conditions per tube without amplitude modulation. Amplitude
modulation essentially negative may be used if the positive peak of
of the audio-frequency envelope does not exceed 1158 of the carrier
conditions.

Intermittent Commercial and Amateur Service.

obtained rrelerably from a separate source or from the plate—vnlta?o
suppty withavoltage divider. (faseries resistor is used, it should
be adjustable to obtain the desired odperatlng plate current after

P initial tuning adjustments are completed,
obtained lroma?rld-uo.l resistor, or from a combination of grid—no.1

aa Fesistor with either fixed supply or cathode resistor.
priver stage is required to supply tube losses and rf-circuit losses.
The driver stage should be designed to provide an excess of power
above the indicated values to take care of variations in line voltage,
components, initial tube characteristics, and tube characteristica
during Vife.

: Measured at 1oad.
obtained prelerabl‘( from a separate source modulated along with the
plate supply, or from the modulated plate supply through a series
resistor. (t Is recommended that this resistor be adjustable to od-
tain the desired operating plate current after initial tuning adjust-
ments are made.
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7558
BEAM POWER TUBE

Heater Current. « v v o o = « & 1 0.745 0.855 amp
Transconductance. « . « « + . . 1,2 4200 6400 pmhos|
Plate Current . . . . « o o & « 1,2 30 50 mal
Plate'Current . . . « ¢« ¢ o » « 1,3 - 50 pal
Grid-No.2 Current . . . . . . . 1,2 - 7.5 ma
Reverse Grid-No.1 Current . . . 1,4 - 2 pa
Heater—Cathode Leakage Current:
Heater negative with
respect to cathode. ... . . 1,8 - 20 A
Heater positive with
respect to cathode. . . . . 1,5 - 20 m*
Leakage Resistance: i
Between grid—No.1 and all
other electrodes tied
together. . . . . ... .. 1,6 100 -  megohms

obtained from a Qrid—uo.l resistor or from a combination of grid-no.1
resistor with either fixed supply or cathode resistor. The combina—
tion of grid—lo.l resistor and fixed supply has the advantage of not
only protecting the tube from damage through 1oss of excitation but
also of minimizing distortion by dias-supply compensation.

CHARACTER1STICS RANGE VALUES FOR EQUIPMENT DESIGN
Note HNin. Nax.

Between plate and ali
other electrodes tied
together. . . . . . . .. . 1,7 100

]

megohms

#ote {: With 6.3 volts ac or dc on heater.

Note 2: With plate voltage of 250 volts, dgrld No.3 connected to cathode,
grid=No.2 voltageof 250 volts, and grid=-No.1 voltageof -18 volts.

Mote 3: With plate voltage of 250 volts, dgrld No.3 connected to cathode,
grid=no.2 voltage of 250 volts, and grid=No.1 voltage of —48 volts.

Note ¥: With plate voltage of 180 volts, grid No.3 connected to cathode,
grid-no.2 voltageof 250 volts, grid-No.1 resistor of 0.1 megohm,
and cathode resistor of 170 ohms,

Note 5: With 100 volts dc between heater and cathode.

Note 6: With grid ¥0.1 100 volts negative with respect to all other elec—
trodes tied together.

wotée 7: with plate 300 volts negative with respect toa)l otherelectrodes
tied together.
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7558
AVERAGE CHARACTERISTICS

E£=63 VOLTS
GRID N23 CONNECTED TO CATHODE AT SOCKET.
GRID-N22 VOLTS=200
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7558
AVERAGE CONSTANT—CURRENT CHARACTERISTICS

E££=6.3 VOLTS
GRID N®3 CONNECTED TO CATHODE AT SOCKET, 1
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7558
AVERAGE CONSTANT—CURRENT CHARACTERISTICS

E£=6.3 VOLTS
GRID N2 3 CONNECTED TO CATHODE AT SOCKET.
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7586 _

Medium-Mu Triode

NUVISTOR TYPE
ALL-CERAMIC-AND-METAL CONSTRUCTION

Designed to Withstand Severe Mechanical Shock
and Vibration in Industrial Applications,
the 7586 is a General-Purpose Tube for Use
in Amplifier and Oscillator Service at Fre-
quencies Extending into the UHF Region.
Electrical:
Heater Characteristics and Ratings:
Voltage (AC or DC}. . . . . . wh el ©.810.6 wolts
Current at heater volts=6.3 . . . . « & 0.135 amp
Peak heater-cathode voltage:
Heater negative with respect tocathode. 100 max. wvolts

Heater positive with respect tocathode. 100 max. velts
Direct Interelectrode Capacitances (Approx.):
Gridtoplate . . . . .. .. 0.0 2.2 of
lnput: G to {K,S,H}. . . Je 5B 4.2 pf
Output: Pto (K,S,Hh o v o v v 0 v 0 o0 1.6 of
Cathode to plate. . « ¢ v ¢ v o v v o o s 0.26 pf
Heater to cathode « « « o« « ¢ o o o « « » 1.4 pf

Mechanical:

Operating Position. . .
Type of Cathode . . . .
Maximum Overall Length.

. O 0s0 o0 0 LNiS7
Maximum Seated Length .

Coated Unipotential
. s« . 0.800"
.« s o« 0.625"
. s o o 0.440"

Maximum Diameter. . . . . .
Weight (Approx.). . . . . « . 1.9 grams
Envelopes &« ¢« o« o ¢ ¢ o o s o 2 o = s o« « » Metal Shell MT4
pocket. poll - - - B E . See Socket & Connector Information
for RCA Nyvistor Tubes at front of this Section

Base. . . Medium Ceramic-Wafer Twelvar 5-Pin (JEDEC No.E5-65)
Basing Designation for BOTTOM VIEW. . . . . . . . . . .12AQ

Pin 1%-Do Not Use

Pin 2 ~Plate
Pin 3% -Do Not Use Se
Pin 4 -Grid

Pin 5%-Do Not Use
Pin 6*-Do Not Use
Pin 7%-Do Not Use
Pin 8 -Cathode 1®
Pin 92-Do Not Use
Pin 10 —Heater

Pin 12 - Heater

INDEX=LARGE LUG
®=SHORT PIN; IC—DO NOT USE

Characteristics, Class A| Amplifier: -
Plate Supply Voltage. . « « o « s ¢ v o« = = 15 volts
Plate Voltage « « « « « « ¢« « « + o « . » 26.5 40 - volts

--|ndicates a change.
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7586

£
Grid Supply Voltage. . « v v o = . 0 0 0 wvolts
Cathode Resistor . « v v v v v « & - - 100 ohms
Amplification Factor « « « « « - & 31 35 - o]

. Grid Resistor. « ¢« « « « « « « « » 0.5 0.5 -  megohm

r Plate Resistance {Approx.} . . . . 4400 3000 3000 ohms
Transconductance . « « « . . . « .« 7000 11500 11500 umhos

' Plate Current. < « « « = o =« .. 2.8 7.5 10.5 ma

| Grid Vol tage (Approx.) forp ate

i N8 s G SR 1 Y80 o o o - - -7 volts

!‘ INDUSTRIAL SERVICE

; Maximum Ratings, Absolute-Naximum Values:

E For operation at any altitude

i Plate Supply Voltage « « « « « « ¢ « « « « « « ?30 volts

| Plate Voltage. « « ¢ ¢ o ¢t v v 0ot o e a e 0 volts

[s Grid Vol tage:

| Negative-bias value. « « = v « v ¢ ¢ ¢ o o & 55  volts

| Peak—positive valu€: « « « o o « « o o« « o « - volts

N GridRCUrrentie ISR CT @ sl Re e st ) ) - 2 ma

" Cathode Current. « « « « « « o « o « « o o o « 15 ma

~ Plate Dissipation. « « « « « o « ¢ « « o « o « 1 watt

:?‘ Maximum Circuit Values:

| Grid-Circuit Resistance:®

) For fixed-bias operation . . « «eees 0.5 megohm

: For cathode-bias operation « « « « o o o « « 1 megobm

\ Pin is cut off close to ceramic wafer,

-

\
»
\

|
|
|

for operation at metal-shell temperature of 150°

C. Foroperation at other

metal-shell temperatures, see Grid-Circuit luhtau(. Rating Chart.

Metal-shell temperatures are measured in Zone "A"

Dimensional Outline).

See accompanying

CHARACTERISTICS RANGE VALUES

Note
Heater Current « « o« ¢« ¢ ¢ « o & 1
Direct Interelectrode
Capacitances:
Grid to plate. « . « .
Input: G to (K,S,H) .
Qutput: P to (K,S,H).
Heater to cathode. .
Cathode to plate . .
Plate Current (1). . .
Plate Current {2). . .
Transconductance (1} .
Transconductance (2) .
Transconductance Change.
Difference between Trans-
conductance (1) and Trans-
conductance (2), expressed in
per cent of Transconductance (1) -
Reverse Grid Current « « « « « « 1,6
- Amplification Factor . . . . . . 1,3

ST e s RN

L2 AV R A V)

A b= s

Nin. Nax,

0.125 0.145 amp

2.8 2.6 pf
3.8 4.6 pf
1.4 1.8 pf
1.1 1.7 pf
0.20 0.32 pf
9 12.5 ma
= 50 pa
10000 13000 umhos
9000 - umhos
- ]
- 0.1 ua
28 42

- Indicates a change.
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Heater—Cathode Leakage Current:
Heater negative with

respect to cathode. . . « o« « » « 1,7 - 5 ua
Heater positive with
respect to cathode. . « « « . « . 1,7 - 5 ua

Leakage Resistance:
Between grid and all other
electrodes tied together. . . . . 1,8 1000 - megohms
Between plate and all other
electrodes tied together. . . . . 1,9 1000 - megohms

Note 1: With 6.3 volts ac or dc on heater.
Note 2: Measured inaccordance with E1A Standard RS=191-A.

Note 3: Withdcplate supply volts = 75, dc grid supply volts = 0,cathode =

resistor = 100 ohms, cathode~bypass capacitor= 1000uf,and metal
shell connected to ground.

Note M: With dc plate volts = 75, dc grid volts = -7, and metal shell
connected to ground.

Note 5: With 5.7 volts ac or dc on heater.

5
Note 6: With dc plate volts = 80, grid supply volts=~1,2, grid resistor
= 0.5 megohm, and metal shell connected to ground.

Note 7: With 100 volts dc applied between heater and cathode.

Note 8: With %rid 100 volts negative with respect to all other electrodese=

tied together, and metal shell connected to ground.

Mota 9: With glateaoo volts negativewith respect to all other electrodes-s=

tied together, and metal shell connected to ground.

SPECIAL RATINGS & PERFORMANCE DATA -

Shock Rating:

Peak Impact Acceleration. . .« « « . . . . 1000

This test is performed on a sample lot of tubes from sach
production run to determine ability of tube to withstand the
specified Peak impact Acceleration, Tubes are held rigid in
four different positions IX[,X2,Y|,Y2) in a Navy Type, High-
impact {flyweight) Shock Machine, and with tube electrodes
applied, are subjected to 20 blows {5 In each position) at the
specified Peak Impact Acceleration. At the end of this test,
tubes are criticized for change in transconductance, reverse
grid current, and heater-cathode leakage current, andare then
subjected to the Variable-Frequency Vibration Test described
below.
Fatigue Rating:
Peak Vibrational Acceleration. . . . . . . . 2.5 max. g

This test is performed ona sample lot of tubes to determine
abllity of tube to withstand the specified Peak Vibrational
Acceleration. Tubes are rigidly mounted, suppliedwithcenter
heater voltage only, and subjected for 48 hours to 2.5-g Peak
Vibrational Acceleration at 60 cycles per second in the Xi
position. At the end of this test, tubes are criticized for
the same characteristics and end-point values as in the Shock
Rating Test described above.

Variable-Frequency Vibration Performance:

This test is performed on a sample lot of tubes from each
production run. The tube is operated under the conditions
specified in CHARACTERISTICS RANGE VALUES for Transconductance
(1) with the addition of a plate-load resistor of 2000 ohms.

«- |ndicates a change.
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During operation, tube is vibrated in the Xy position through
the frequency range from 50 to 15,000 cycles per second with a
constant vibrational accelerationof Ig. Duringthe test, tube
must not show an rms output voltage across the plate-load
resistor in excess of:

25 millivoits over the frequency range of 3000 to 6000 cps
500 millivolts over the frequency range of 6000 to 15000 cps

Post—Impact and Post—Fatigue Vibration Limits:

35 millivolts over the frequency range of 3000 te 6000 cps
700 millivolts over the frequency range of 6000 to 15000 cps

Low-Pressure Voltage-Breakdown Test:

This test is performed on a sample {ot of tubes to
determine the ability of the tube to withstand high-altitude
{low-air-pressure) conditions. Tubes are operated with 250
mms volts applied between plate and all other electrodes and
metal shell connected together and will not break down or show
evidence of corona when subjected to air pressures equivalent
to altitudes of up to 100,000 feet (8.0% 0.5 mm Hg.!

Heater Cycling:

Cycles of Intermittent Operation. . . . . . 2000 cycles

This test is performed on a sample 1ot of tubes from each
production run under the following conditions: heater volts=
8.5 cycled one minute on and two minutes off; heater 180 volts
negative with respect tocathode; grid, plate, and metal shell
connected to ground. At the end of this test, tubes aretested
for open heaters and heater-cathode shorts, open cathode cir—
cuits,and heater—cathode |eakage currents.

Shorts and Continuity:

This test is performed on a sample lot of tubes from each
production run. Tubes are subjected to the Thyratron-Type
Shorts Test described in MIL-E~ID, Amendment 2, Paragraph
4.7.7, except that tapping is done by hand with a soft rubber
tapperc. See accompanying Shorts-Test Acceptance~Limits curve.
Tubes are criticized for permanent or temporary shorts and
open clrecuits.

Early-Hour Stability Life Performance (20 hours):

This test is performed on a sampie iot of tubes from each
production run to insure that tubes are properly stabilized.
Tubes are operated at center heater voltage for 20 hours at
maximum-rated plate dissipation. After 2 hours of operation
and again after 20 hours of operation, tubes are checked for
transconductance under the conditions specified in CHARACTER-
ISTICS RANGE VALUES for Transconductance (1). A tube is rejected
if its transconductance after 2 or 20 hours of operation has
changed more than |0 per cent from the O-hour value.
Survival-Rate Life (100 hours):

This test is performed on a sample lot of tubes from each
production runm to assure aminimum of early-hour [noperatives.
Tubes are operated with center heater voitage cycled 100 minytes
on and 20 minutes off for 100 hours at maximum-rated plate

4 Specification for tapper supplied on request.

— SN
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dissipation, and then subjected to the Shorts and Continuity
Test Transconductance (1), and Reverse Grid Current. Tubes
must then show a transconductance of not less than 8300
micromhos and reverse grid current no greater than 0.2 micro-
ampere.

Intermittent Conduction Life ((000 hours):

This test is performed on a sample lot of tubes from each
production run to assure the high quality of individual tubes
and to prevent epidemic failures due to excessive changes in
tube characteristics. Tubes are operated with center heater
voltage cycled 110 minutes on and |10 minutes off, and maximum
rated plate dissipation, at a shell temperature of 150° C.

Tubes are criticized at 500 and 1000 hours for Inopera-
tives,” reverse grid current, heater-cathode leakage current,
and leakage resistance. In addition, atube isrejected if its
Transconductance (!) after 500 hours has changed more than
20 per cent or after 1000 hours has changed more than 25 per
cent fromthe O-hour value. The average change in Transconduct-
ance (1) of the lot from the O-hour value must not exceed 15
per cent at 500 hours and 20-per cent at 1000 hours.

standby Life ((000 hours):

This test is performed on a sample lot of tubes from each
production run. Tubes areoperated with only the center heater
voltage applied.

At 500 and 1000 hours the tubes arecriticized for leakage
resistance, reversegrid current, the change in Transconductance
(1) of individual tubes from the O-hour values, and for cathode
interface resistance greater than 25 ohms. Interface resistance
|s measured by Method B of ASTM specification F300-61T.

9 an inoperative is detined as a tube having a discontinuity, permanent
short, or air leak.

SHORTS-TEST ACCEPTANCE LIMITS

6660
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L+ 400 MAX. DIA. ]
7 ™\
MT4
METAL—
SHELL
625
MAX.
800
MAX, )
) LN N 3
ZONE "
(NOTE 2)
e (0TE 1
o— 435 MAX. DIA.
DOREPA ™ "\ pase
JEDEC No.E5-65

~ DINENSIONS IN INCHES 92Cs-12024

BOTTOM VIEW
Showing Arrangement of All 1| Base Pine

@=SHORT piN  %0S—i2K2

MODIFIED BOTTOM YIEW
With Element Connections Indicated
and Short Pins Not Shown

Mote |: Maximum outside diameter Oof 0.440" is permitted
along 0.190" lug tength.

Note 2: Metal-shel! temperature shouid be measured in

Zone MA".
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Sharp-Cutoff Tetrode

NUYISTOR TYPE

For Industrial Applications

GENERAL DATA
Electrical:

Heater Characteristics and Ratings (Ab:ol-tc—llaxnu- Values):
Voltage (AC or DC). . . . . . 5 ololc
Current at heater volts = 6.3 . . . . .

Peak heater-cathode voltage:
Heater negative with
respect to cathode. . . . . . .
Heater positive with

6.3: 0.6 volts
. 0.150 amp

. 100 max. volts

respect to cathode. . . . . . . .. . 100 max. wvolts

Direct Interelectrode Capacitances:
Grid No.1 to plate. . . . . . .. o
Grid No.1 to cathode, grid No. 2,

shell, and heater . . . . . AN
Plate to cathode, grid No.2,
shell, and heater . . . . . . ..

Heater to cathode . . . . .« . . ..

Characteristics, Class K| Amplifler:

Plate Supply Voltage. . . . .
Grid-No.2 Supply Voltage. . .
Cathode Resistor. . . . . . .
Plate Resistance (Approx.]).
Transconductance. . . . . .
Plate Current . . . . . . .
Grid-No.2 Current . . . . .
Grid-No.1 Vol tage {Approx.)

for plate ya =10 . . . .

Mechanical:

Operating Position. . . . . .
Type of Cathode . . . . . A
Maximum Overall Length. . . . .
Maximum Seated Length . . . .
Maximum Diameter. . . . . . .
Weight (Approx.). . « . . « - v . . .

. 0.015 max. pf

7.0 pf

« 1.4 pf
. 1.4 of
. 125 volts
. 50 volts
o 68 ohms
. 0.2 megohm
. 10600 pmhos
o 10 ma
o 2.0 ma
. ~4.5 volts
.« Any

Coated Unlpotentlal
578 6 0 opo IAEYS
om n o -« 0.840"
M s kSR 02440

.+« 1/10 0z

Envelope. 5000 or .Metal Shell MT4 and Ceramnc Cylinder
Cap . . s « « . .Skirted Miniature {JEDEC No.C1-44)
Socket on .Clnch Mfg. Corp. No.133 65 10 001, or equivalent
Bas€. « +» « » » « » » » « .Medium Ceramic-Wafer Twelvar 5-Pin

{JEDEC No.ES-65)

«= Indicates a change.
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Pin 1% Do Mot Use Pin 7-Same as

® pinisofa length such that its end does not touch the sockat insertion plane.
For oparation at metal-shell temperatures up to 150° C.

Pin 2-Grid No.2 Pin 1
Pin 3 - Same as Pin 8- Cathode
Pin 1 Pin 9-Same as
Pin 4-Grid No.1 Pin 1
Pin 5- Same as Pin 10 - Heater
Pin 1 Pin 12 - Heater
Pin 6 — Same as Cap - Plate
Pin 1
INDUSTRIAL SERYICE
Maximum Ratings, Absolute-Naximum Values:
‘ For operation at any altitude
PLATE SUPPLY VOLTAGE. . . . . . . . . . .. 330 max. volts
- PLATE VOLTAGE . . . . . . v & « v v v v o 250 max. volts
~ GRID-No.2 (SCREEN-GRID) SUPPLY VOLTAGE. . . 330 max. volts
~ GRIDN0.2 VOLTAGE . . . -« . . v « « v v « & 110 max. volts
 GRID-No.1 (CONTROL-GRID) VOLTAGE:
| Negative-bias value . . . . . . ... .. 55 max. volts
Peak-positive value . . . . . . . .. .. 2 max. volts
CATHODERCU R BN T e e e e e el Rl ) Wt 20 max. ma
GRID-No.1 CURRENT . . . . . . .. .. ... 2 max. ma
GRID-No.2 INPUT . . . . . . . .. .. ... 0.2 max. watt
A PEATE DYISS|IPATHONS .S Sl e = o m . 2.2 max. watts
1 Maximum Circuit Values:
| Grid-Circuit Resistance:®
| For fixed-bias operation. . . . . .. .. 0.5 max. megohm
‘ For cathode-bias operation. . . . . . .. 1 max.
l

s CHARACTERISTICS RANGE VALDES FOR EQUIPMENT DESIGN

‘ Note Nin. Nax.
. Heater Current. . . . . . ... . . .« 1 0.140 0.160 amp
 Direct Interelectrode Capacitances:
| Grid No.1 to plate. . . . . . .. 2 - 0.015 pf
3 Grid No.1 to cathode, grid No.2,
shell, and heater . . . . . . . 2 6.0 8.0 pf
' Plate to cathode, grid No.2,
| shell, and heater . . . . . . . 2 &2 1.6 pf
| Heater to cathode . . . . . ... 2 hg A9 pf
Plate Current (1) . . . .. . ... 1,3 8.5 11.5 ma
Plate Current (2) . . . . . ... . 1,4 - 50 pa
Grid-No.2 Current . . . . + w . . . 1,3 - 3.6 ma
Transconductance (1). . . . . . . . 1,3 9000 12000  smwhos

j ~Indicates a change.

E =
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Transconductance (2). . . . . .. . 3,5 8000 - umhos
Transconductance Change:

Difference between Transcon—

ductance (1) and Transcon-

ductance (2), expressed in

per cent of Transconductance (1}. -~ - 20 %
Reverse Grid Current. . . . . . . . 1,6 = 0.1 pa
Heater—Cathode Leakage Current:
Heater negative with
respect to cathode. . . . .. . 1,8 - 5 pa
Heater positive with
respect to cathode. . . . . .. 1,8 -~ 5 pa

Leakage Resistance:
Between grid No.2 and all other

electrodes tied together. . . . 1,7 500 - megohms
Between grid No.1 and all other
electrodes tied together. . . . 1,8 560 - megohms

Between plate and all other
electrodes tied together. . . .1,10 500 - megohms

Note 1: With 6.3 volts ac or dc on heater.
Note 2: Measured in accordance with €1A Standard RS-191-A.

Note 3: With dc plate supply volts = 125, grid—No.2 supply volts = 80,
cnlnod: resistor = 68 ohms, and cathode-bypass capacitor =
1000 uf.

dote N: Withdc plate volts = 125, dc grid—4o0.2 volts = 50, dc grid-Ho,1
volts = -6, and metal shell connected to ground.

Wote 68: With 5.7 volts ac or dc on heater.

Wote 6: With dc plate volts = 200. dc grid-No.2 volts = 70, d¢ grid-
no.1 supply volts = -+1.6, grid-No.1 reslstor = 0.5 megohm,
and metal shell connected to ground.

Note 7: With grid Xo.2 100 volts negative with respect to all other
electrodes tled together.

Note 8: With 100 volts dc applied between heater and cathode.

Note 9: With grid Mo.1 100 volts negative with respect to all other
electrodes tled together.

Wote 10: with plate 300 volts negative with respect to all other
electrodes tied together.

SPECIAL RATINGS & PERFORMANCE DATA
Shock Rating:

Impact Acceleration . . .. ... ... .. 1000 max. 9

This test is performed on a sample lot of tubes from each
production run to determine ability of tube to withstand the
specified impact acceleration. Tubes are held rigid in four
different positions in a Navy Type, High—impact (flyweight)
Shock Machine and are subjected to 20 blows at the specified
maximum impact acceleration. At the end of this test, tubes
are criticized for change in transconductance, reverse grid
current, and heater-cathode leakage current, and are then
subjected to the Variable-Frequency Vibration Test described
below.

RADIO CORPORATION OF AMERICA DATA 2
Electron Tube Division Harrison, N. J. 1-63
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Vibrational Acceleration. . . . . .. . .. 2.5 max.

This test isperformed on a sample lot of tubes to determine
ability of tube to withstand the specified vibrational ac-
celeration. Tubes are rigidly mounted, supplied with rated
heater voltage only, and subjected for 48 hours to 2.5-g
vibrational accelerationat 60 cycles per second Iinadirection
perpendicular to the longitudinal axis of the tube. At the
end of this test, tubes are criticized for the same charac-
teristics and end-point values as in the Shock Rating Test
described above.

Variable-Frequency Vibration Performance:

This test is performed on a sample lot of tubes from each
production run. The tube is operated under the conditions
specified in CHARACTERISTICS RANGE VALUES for Transconductance
{1) with the addition of a plate~load resistor of 2000 ohms.
During operation, tube isvibrated inadirection perpendicular
to the fongitudinal axis of the tube through the frequency
range from 50 to 15,000 cycles per second with a constant
vibrational acceleration of | g. During the test, tube will
not show an rms output voltage across the plate—load resistor
in excess of: (1) 35 millivoits from 50 to 6000 cps, (2)
500 millivolts from 6000 to 15,000 cps.

Low-Pressure Voltage-Breakdown Test:

The test is performed on a sample lot of tubes from each
production run. In this test, tubes are operated with 240
rms volts applied between plate and all other electrodes and
will not break down or show evidence of corona when subjected
to air pressuresequivalent toaltitudes of up to 100,000 feet.

Heater Cycling:

Cycles of Intermittent Operation. . . . . . 2000 min. cycles

This test Is performed on a sample fot of tubes from each
production run under the following conditions: heater volts
= 7.5 cycled one minute on and two minutes off; heater 100
volts negative with respect to cathode; grid No.l, grid No.2,
plate, and metal shell connected to ground. At the end of
this test, tubes are tested for open heaters and heater—cathode
shorts.

Shorts and Continulty:

This test is performed on a sample lot of tubes from each
production run. Tubes are subjected to the Thyratron-Type
Shorts Test described in MIL-E~ID, Ammendent 2, Paragraph
4,7.7, except that tapping is done by hand with a soft rubber
tapper®. See accompanying Shorts-Test Acceptance-Limits curve,
Tubes are criticized for permanent or temporary shorts and
open clircuits.

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, M. ).



7587

Early-Hour Stability Life Performance:

This test is performed on a sample lot of tubes from each
production run to insure that tubes are properly stabillzed.
In this test, tubes are operated for 20 hours at maximum-—
rated plate dissipation. After 2 hours of operation and
agalin after 20 hours of operation, tubes are checked for
transconductance under the conditions specified in CHARACTER-
1STICS RANGE VALUES for Transconductance (1). A tube Is
rejected If its transconductance after 2 or 20 hours of
operation has changed more than 10 per cent from the O-hour
value.

100-Hour Life Performance:

This test is performed on a sampie lot of tubes from each
production run to insure a low percentage of early-hour
inoperatives. Tubes are operated for 100 hours at maximum—
rated plate dissipation, and then subjected to the Shorts and
Continuity Test previously described. Tubes must then show a
transconductance of not less than 7500 micromhos under the
conditions specified in CHARACTERISTICS RANGE VALUES for
Transconductance (1},

1000-Hour Life Performence:

This test is performed on a sample lot of tubes from each
production run to insure high quality of the individual tube
and guard against epidemic fallures due to excessive changes
in any of the characteristics indicated below. In this test,
tubes are operated for 1000 hours at maximum-rated plate
dissipation, and then criticized for inoperatives, reverse
grid current, heater-cathode leakage current, and leakage
resistance. Inaddition, the average change in transconductance
of the lot from the O-hour value for Transconductance (1)
specified in CHARACTERISTICS RANGE VALUES, must not exceed
20 per cent at 500 hours, and 25 per cent at 1000 hours.

S Specitications for tapper supplied on request.
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AVERAGE CHARACTERISTICS
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Sharn-Cutoff Tetrode

7-PIN MINIATURE TYPE
For Mobile-Communications Equipment

GENERAL DATA
Electrical:
Heater Characteristics and Ratings (Design-Naximum Values):
Voltage (ACor DC). . . . . . . . . .. 6.3 té; volts

Current at heater volts = 6.3 . . . . . 0.200 amp
Peak heater—cathode voltage:
Heater negative with
respect to cathode. . . . . . . . . 100 max. volts
Heater positive with

respect to cathode. . . . .« . . . . 100* max. volts
Direct Interelectrode Capacitances:®
Grid No.1 to plate. . . . . .. .. .. 0.03 max. uuf
Grid No.1 to cathode & internal shield,
grid No.2, and heater . . . . . ... 4.4 puuf
Plate to cathode & internal shceld
grid No.2, and heater . . . . . . .. 2.74 wuf
Characteristice, Class A Amplifier:
Plate Voltage . . . . « . o . . HALE k 125 volts
Grid-No.2 Voltage . . . . .. .« .. .. 80 volts
Grid-No.1 Voltage . . . oo 555 @t -1 volt
Plate Resistance (Apprdx.) ........ 0.125 megohm
Transconductance. . . . . s ABSER B 8000 pmhos
Plate Current . . . . . . . SR L 10 ma
Grid-No.2 Current . . . . . v ¢« . o . . . 1.4 ma
Grid-No.1 Voltage (Approx.) for
transconductance (wrhos) = 100. . . . . -5 volts
Mechanical:
Operating Position. . &« . ¢ v & v 4 v ¢ o 4 o ¢ o o v o & Any
Type of Cathode . . . . . . . ... ... Coated Unipotential
Maximum Overall Length. . . . . . . .. S il LR E 2-1/8"
Maximum Seated Length . . . . . . . . . .. .. < .. 1-7/8"
Length, Base Seat to Buleop (Echudlng tlp) . 1-1/2" & 3/32"
Diameter. . . . . . . @ @ brew s P 0.650" to 0.750"
Dimensional Outllne cWim AR ewl See General Section
ElBs 0 0 o "o 00 % 0 0o I e o Mo 000 0w T5-1/2
Base. . . . . . . Small-Button Mlnlature 7—Pln (JEDEC No.E7-1)
Basing Designation for BOTTOM VIEW. e [ OE e -l JEW

Pin 1-Grid No.1
Pin 2-Cathode,

Pin 5- Plate
Pin 6 —Grid No.2

Internal Pin 7-Cathode,
Shield Internal
Pin 3 - Heater Shield
Pin 4 - Heater
—

Je2) RADIO CORPORATION OF AMERICA DATA
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AMPLIFIER — Class A
Maximum Ratings, Design-Naximum Values:

PLATE VOLTAGE . . . « ¢ & & & & & & o o o« 180 max. volts
GRID-No.2 (SCREEN-GRID) SUPPLY VOLTAGE. . . 180 max. volts
GRID-No.2 VOLTAGE . . . . . . See Grid-No.2 Input Rating Chart

at front of Receiving Tube Section
GRID-No.1 (CONTROL-GRID) VOLTAGE:
Positive-bias value . . . . . . . . . . . 0 max. volts
CATHODE CURRENT . . . . . . . . « . o s s . 20 max. ma
GRID-No.2 INPUT:
For grid-No.2 voltages up
tol90ivolts . . . . e E o8 b w8 Ee 0.5 max. watt

For grid-No.2 voltages be—
tween 90 and 180 volts. .See Grid-No.2 Input Rating Chart
at front of Receiving Tube Section

PLATE DISSIPATION . . . . . . « . . + « J 2 2 max. watts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance. . . . . . . . 0.5 max. megohm

SPECIAL RATINGS & PERFORMANCE DATA

Heater-Cycling:
Cycles of Intermittent Operation. . . . . . 2000 min. cycles
This test is performed on a sample lot of tubes from each
product ion run under the following conditions: heater volts
= 7.5 cycled one minute on and one minute off, heater 135
volts positive with respect to cathode and all other elements
connected to ground. At the end of this test, tubes are
checked for heater-cathode shorts and open circuits.

Transconductance at Reduced Heater Voltage:

Average Value . . . . . . . . . . .. .. 5900 umhos

With heater volts = 5.0, plate volts = 125, grid-No.2
volts = 80, grid-No.! volts = -1,

& The dc component must not exceed 50 volts.
With external shield JEDEC No.316 connected to cathode.

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. J.
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Twin Diode—High-Mu Triode

9-PIN MINIATURE TYPE
For Mobile-Communications Equipment

GENERAL DATA

Electrical:

Heater Characteristics and Ratings {Desxgn—llaxmmu Values):
Voltage (AC or DC}. . . . . . .. 3 14.02 volts
Current at heater volts = 14.0. . . . . 0.150 amp

Peak heater-cathode voltage (Each ynit):
Heater negative with
respect to cathode. . . . . poe il 200 max. volts
Heater positive with
respect to cathode. . « « « « . . . 200® max. wolts
Direct Interelectrode Capacitances:®

Triode Unit:

Gridtoplate « « v ¢« ¢« v v 0 v v v . 1.8 uuf
Grid to cathode and heater. . . . . . 1.6 M
Plate to cathode and heater . . . . . 0.24 uuf

Diode Units:
Diode-No.1 plate to triode grid . . . 0.09 max. paf
Diode-No.2 plate to triode grid . . . 0.07 max. wuf
Either diode cathode to all other

tube electrodes . . . . . . . ol 6.5 puuf
Diode plate to cathode and heater

(Each wnit) . . . . . .. .. s v 2.4 uuf
Characteristios, Clasa A; Amplifiar (Triode Unit):
BlatelVolitage . s .l o o el o aaame s o 250 volts
Grid Voltage. . . . . . o b Jeit D e -3 volts
Amplification Factor. . . . . . . 8 oo 8 72
Plate Resistance (Approx.). . « . . . . . 72000 ohms
Transconductance. . . . . s T 5 om 1000 pmhos
Plate Current . . . . . . . . v . « . a1 0.7 ma
Mechanical:
Operat ingy Positiom. 2 i W & Ik @ ol o vél 5 € S @ Any
Type of Cathodes. « « + o « ¢+ o » + » « » Coated Unlpotentlal
Maximum Overall Length. . . . . . . . . .. ¢ . ... 2-3/16"
Maximum Seated Length . . . . . . 2%0 o Jo,o o A=l
Length, Base Seat toBuleep(Excludmg tip). . 1—9/16" + 3/32"
Diameter. . . . v v v v o 6 ¢ a v o« . » . 0.750" to 0.875"
Dimensional Outline . . . . . . . . . . . See General Section

Bulllby .5 @ my e B 5 DTG O ) (DL S s BN T6-1/2
Baser §.s 8 How SmaH—Button ‘Nova] 9~Pin (JEDEC No.E9-1)

RADIO CORPORATION OF AMERICA DATA
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Pin 1 - Diode-No.2 Pin 5 - Heater

Cathode Pin 6 - Diode-No.2
Pin 2 - Diode-No.1 Plate
Plate Pin 7-Triode
Pin 3 —~Diode-No.1 () Cathode
Cathode (A2 Pin 8-Triode Grid

Pin 4 ~Heater Pin 9-Triode Plate

TRIODE UNIT — AMPLIFIER — Class K
Maximum Ratings, Design-Naximum Values:

PLATE VOLTAGE. . « « « « & - 330 max. volts
GRID VOLTAGE:

Positive-bias value. « « 4 « « ¢ « o o 0 max. volts
PLATE DISSIPATION. « v & v & « & & & ¢ o « 1.1 max. watts

DIODE UNITS = Two
Values are for Each Unit
Maximum Ratings, Design-Noximum Values:

PLATE CURRENT. . & . & v v v ¢« o v« o 5 max. ma
Characteristics, Instantaneous Value:
Plate Current for plate volts =5. . . . . 18 ma

SPECIAL RATINGS & PERFORMANCE DATA
Heater-Cycling:

Cycles of Intermittent Operation . . . . . 2000 min. cycles

This test is performed on a sample lot of tubes from each
production run under the following conditions: heater volts
= 18.9 cycled one minute on and one minute off, heater 135
voits positive with respect tocathode, and all other elements
connected to ground. At the end of this test, tubes are
checked for heater—cathode shorts and open circuits.

Tr ductance at Reduced Heater Voltage (Triode Unit):

Average Value. . . . . . . . . . . . ... 900 umhos.
With heater volts = 10.8, plate volts = 250, and grid
volts = -3,

2 ror satisfactory operation, [t is recommended that the heater de operated
within the voltage range of 12.0 to 15.0 volts.

The dc component must not exceed 100 volts.
€ Without external shield.

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. J.
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r — - |
| High-Mu Triode
|
| NUVISTOR TYPE
; For Industrial Applications
i GENERAL DATA
] Electrical:
: Heater, for Unipotential Cathode:
; Voltage (ACor DC}. . . . . . . .. N 6.3 £ 108 volts
‘ Current at 6.3 volts. . . . . .. .. 0.135 amp
| Direct Interelectrode Capacitances
{Approx.):
| Gridtoplate . . . . . . v .o o . 0.9 wuf
| Grid to cathode, shell, and heater. . 4,2 wauf
‘ Plate to cathode, shell, and heater . 1.7 ppf
‘ Plate to cathode. . . . . ol A< b Q.22 upuf
: Heater to cathode . . . . . . . . .. 1.3 wuf
‘ tharacteristics, Class A, Amplifior:
| Plate Supply Voltage. . . . . . . . . . 110 volts
| Grid Supply Voltage . » » 4+ & « + + « . (0] volts
‘ Cathode Resistor. . . . . . . ..« 4. 150 ohms
Amplification Factor. . . . . + . . . . 64
Plate Resistance (Approx.). . . . . . . 6800 ohms
Transconductance, . . » . « « =t B B 9400 pmhos
1 Plate Current . . . . . . . . v s o . & 7 ma
| Grid Voltage (Approx.) for plate
| P2 =10 . . . s s s s e e e e s -4 volts
j Mechanical:
’ Operating Position. « « v &« & ¢ ¢ ¢ ¢ o« ¢ o o o o s « « » Any
| Maximum Overall Length. . . . . . . . .. .. et = 5 ©.8008
| Maximum Seated Length . . . . . + ¢ ¢ 4+ ¢ ¢« o « « . . 0.625"
| Maximum Diameter. . « « v+ « ¢+ ¢« o v o o s o« » . . 0.440"
‘ Weight {Approx.). . « « + « . . SETRC CR0 O§0 O omo 1/15 oz
Envellopeti - 3 B asl & B CIEE IR RS B Metal Shell
Socket. . . .Cinch Mfg. Corp. No.133 65 10 001, or equivalent
| 230 of » o¥c*c 0 0 o™ o b Medium Ceramic-Wafer Twelvar 5-Pin
j (JEDEC No.E5-65)
| Basing Designation for BOTTOM VIEW. . . . . . . . . . 12AQ
Pin 12 - Internal Con-
nection—
Do Not Use
Pin 2 -Plate s
Pin 3 —Same as Pin L
Pin 4 -Grid
Pin 5 -Same as Pin 1
Pin 6 —Same as Pin 1 1
Pin 7 —Same as Pin 1 \§
Pin 8 -Cathode
Pin 9 —Same as Pin 1
Pin 10 —Heater
Pin 12 —Heater
== S — v

RADIO CORPORATION OF AMERICA DATA |
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INDUSTRIAL SERVICE
Maximum Ratings, Absolute-Naximum Values:
For operation at any altitude
PLATE SUPPLY VOLTAGE. . . . . . . . . v + « 330 max. volts
PLATE VOLTAGE . . . . . . e v s e s.s s o« 110 max. wvolts
GRID VOLTAGE:

Negative-bias value . . . . . . . . ... 55 max. ‘velts
Peak-positive value . . . . , . . . s . . 2 max. volts

GRID CURRENT, . . . . . . Seaenl dins 2 max. ma
PLATE CURRENT . . . . . . . . . Aok AN 20 max. ma
CATHODE CURRENT . . & v & v v 4 o o = o o & 15 max. ma
PLATE DISSIPATION © » - o v v v v v o 1 max, watt

PEAK HEATER-CATHODE VOLTAGE
Heater negative with respect tocathode. . 100 max. volts
Heater positive with respect tocathode. . 100 max. volts
Maximum Circuit Values:

Grid-Circuit Resistance:®
For fixed-bias operation. . . « « + . . . 0.5 max. megohm
For cathode-bias operation. . . . . . . . 1 max. megohm

® pin is cut off close to ceramic wafer.
For operation at metal-shell temperatures up to 150° C.

CHARACTER{STICS RANGE VALUES FOR EQUIPMENT DESIGR
Note Nin. Nax.

Heater Current. . . . . . . . . 1 0.125 0.145 amp
Direct Interelectrode
Capac itances:

Grid toplate . . . . ... 0 2 0.8 1 puf
Grid to cathode, shell,
heater. . . . . 2 3.4 5 uuf
Plate to cathode, sheH
ter. . . 2 1.3 2.1 muf
Heater to cathode . . . . + . 2 1 1.6 ppf
Plate to cathode. . . . . . 9 2 0.16 0.28 upf
Plate Current (1) . . . . . . 0 1,3 5.5 8.8 ma
Plate Current (2) . . . . . . . 1,4 - 50 pa
Transconductance (1). . . . . 3 1,3 7900 10900 umhos
Transconductance (2). . . . . . 3,5 6900 - wrhos
Transconductance Change:
Difference between Trans—
conductance (1) and Trans—
conductance {2), expressed
in per cent of Transconduc-
tance (1) . . . . . . o o 1043 - - 15 %
Reverse Grid Current., . . . . . 1,6 - 0.1 pa
AmpTification Factor. . . . . . 1,3 54 74
Heater—Cathode Leakage Current:
Heater negative with
respect to cathode. . . « . 1,7 - 5 71
Heater positive with
respect to cathode. . . . . 1Y - 5 pa

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. J.
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Leakage Resistance:
Between grid and all other
electrodes tied together . . . . 1,8 2000 - megdiwes
Between plate and all other
electrodes tied together . . . . 1,9 1000 - megohms

Note 1: With 6.3 volts ac or dc on heater.
Mote 2: Measured in accordance with EiA Standard RS-192-4A,

Note 3: With dc plate supply volts = 110, cathode resistor = 130 ohms,
and cathode-bypass capacitor = 1000 uf.

Note &: With dc plate volts » 110, dc grid volts = -8, and metal shel)
connected to ground.

Note 5: With 5.7 volts ac or dc on heater.

Mote 6: With dc plate volts = 150, grid supply volts = =1.7, grié
resistor = 0.5 megohm, and metal shell connected to ground.

Hote 7: With 100 volts dc applied between heater and cathode.

fote 8: With grid 100 volts negative with respect to all other electrodes
tied together.

Note $¢ Withplate 300 voltsnegative with respect to all other etecirodes
tied together.

SPECIAL RATINGS & PERFORMANCE DATA

Shock Rating:

impact Acceleration. « . « o« « « o « & + « 1000 max. g

This test is performed on a sampie lot of tubes from eaeh
production run to determine ability of tube to withstand the
specified impact acceleration, Tubes are held rigid in four
different positions in a Navy Type, High-impact {(flyweight)
Shock Machine and are subjected to 20 blows at the specified
maximum impact acceleration. At the end of this test, tubes
are criticized for change in transconductance, reverse grid
current, and heater—cathode 1eakage current, and are then
subjected to the Variable~Frequency Vibration Test described
below,

Fatigue Rating:
Vibrational Acceleration . . . . « . . « « 2.5 max. 9
This test is performed on a sample lot of tubes to
determine ability of tube to withstand the specified vibrational
acceleration. Tubes are rigidly mounted, supplied with normal
heater voltage only, and subjected for 48 hours to 2.5-g
vibrational acceleration at 60 cycles per second in a direction
perpendicular to the longitudinal axis of the tube. At the
endof this test, tubes are criticized for the same character—
istics and end-point values as in the Shock Rating Test
described above.

Variable-Frequency Vibration Performance:

This test |s performed on a sample lot of tubes from each
production run. The tube is operated under the conditions
specified in CHARACTERISTICS RANGE VALUES for Transconductance
{1) with the addition of a plate-load resistor of 2000 ohms.
During operation, tube is vibrated inadirection perpendicular
to the longitudinal axis of the tube through the freguency
range from 50 to 15,000 cycles per second under the following
conditions: a sweep rate of one octave per 30 seconds from

RADIO CORPORATION OF AMERICA DATA 2
Electron Tube Division Harrison, N. ). 361



50 to 3000 cps, a 7-second sweep from 3000 to 15,000 cps,

Acceterarion of 1 g. UDuring the
test, tube must not show an rms output voltage in excess
of: (1} 35 millivolts from 50 to 3000 cps, (2) 60 millivolts |
from 3000 to 6000 cps, and (3) 500 mlillivolts from 6000
to 15,000 cps.

Low-Pressure Voltage-Breakdown Test:

This test is performed on a sampie lot of tubes from each
production run. In this test, tubes are operated with 240
rms volts applied between plate and all other electrodes and
will not break down or show evidence of corona when subjected
to airpressures equivalent to altitudes of up to 100,000 feet.

Heater Cycling:

Cycles of Intermittent Operation . . . . . 2000 min. cycles

This test is performed on a sample lot of tubes from each
production run under the following conditions: heater volts
= 7.5 cycled one minute on and two minutes off; heater |00
volts negativewith respect to cathode; grid, plate, and metal
shel! connected toground. At the end of this test, tubes are
tested for open heaters, heater—cathode shorts, and heater—
cathode |eakage current.

Shorts and Continuity:

This test is performed on a sample lot of tubes from each
production run. Tubes are subjected to the Thyratron-Type
Shorts Test described in MIL-E-1D, Amendment 2, paragraph
4.7.7, except that tapping is done by hand with a soft rubber
tapper®. See accompanying Shorts-Test Acceptance-Limits curve.
Tubes arecriticized forpermanent or temporary shorts and open
circuits.

Early-Hour Stability Life Performance:

This test is performed on a sample lot of tubes from each
production run to insure that tubes are properly stabilized.
In this test, tubes are operated for 20 hours at maximum-—
rated plate dissipation. After 2 hours of operation and
again after 20 hours of operation, tubes are checked for
transconductance under the conditions specified in CHARACTER-
ISTICS RANGE VALUES for Transconductance (l). A tube is
rejected if its transconductance after two or 20 hours of
operation has changed more than 10 per cent from the O—hour
vaiue.

100~Hour Life Performance:

This test is performed on a sample lot of tubes from each
production run to insure a low percentage of early—hour
inoperatives. Tubes are operated for |00 hours at maximum—
rated plate dissipation, and then subjected to the Shorts and
Continuity test previously described. Tubes must show a value
not less than 6200 micromhos for Transconductance (1), and a
value not greater than 0.2 microamperes for reverse grid current
under conditions specified in CHARACTERISTICS RANGE VALUES.

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. J.




7895

1000~-Hour Conduction Life Performance:

This test is performed on a sample lot of tubes from each
production run to insure high quality of the individual tube
and guard against epidemic fallures due to excessive changes
in any of the characteristics indicated below. In this test,
tubes are operated for 1000 hours at maximum-rated plate
dissipation, and then criticized for inoperatives, reverse
grid current, heater—cathode leakage current, and leakage
resistance. In addition, the average change in transconductance
of the lot from the O-hour value for Transconductance (|}
specified in CHARACTERISTICS RANGE VALUES, must not exceed
I5 per cent at 500 hours, and 20 per cent at 1000 hours.

1000-tiour Standby Life Performance:

This test is performed on a sample lot of tubes from each
production run. The tubes are operated for 1000 hours with onfy
normal heater voltage applied. Tubesarecriticized for iInter-
electrode leakage, reverse grid current, change in trans-
conductance of individual tubes from values at O-—hours and
cathode Interface resistance greater than 25 ohms. Interface
resistance Is measured by Method B of ASTM specification
£300-57T.

€ specifications for tapger supgliad on Pequest.

SHORTS-TEST ACCEPTANCE LIMITS

g
(- 08_
s

oo

A
.

—
\\

3_._
>
g—.-—'—
I
3
<

AREA OF ACCE

DURATION OF SHORT—MICROSECONDS
N

I 4 o6 8 2 4 o6 8 2 4 o

i lo 100 1000
RESISTANCE OF SHORT—OHMS x1000

92CS—10465
RADIO CORPORATION OF AMERICA DATA 3
Electron Tube Division Harrison, N. J. 3-61



=y
— Jo- 400" MAX, DIA—S — e — N
.200" MIN,
DIA, FLAT
1 R
MET
eI
628"
MAX,
BASE ~
_ .800'
e Nl e g ‘J—_r_ MAX.
\ ONE W
| (NOTE 2)
¥
100" MIN. .
430 Max. i T,
@=PIN CUT OFF
92CS$-10970
BOTE I3 MAXIMUM OUTSIDE DIAMETER OF 0.440" |S PERMITTED
ALONG 0. 190" LUG LENGTH.
WOTE 2: SHELL TEMPERATURE SHOULD BE MEASURED IN ZONE "A®
BETWEEN BROKEN LINES.
————— ——x

RADIO CORPORATION OF AMERICA

Electron Tube Division

Harison, N. J.



€170A 31vid

3-61

DATA 4

92CM—10965

Harrison, N. &

PLATE MILLIAMPERES

AVERAGE PLATE CHARACTERISTICS

RADIO CORPORATION OF AMERICA

Electron Tube Division

2 002 0$
: T e .
T u- H b 1 1w “_l
sendn R e 54
. 1
H
! i 82 25
foa™ TR A ¥
dE: i B H A e
228 0" a3 211 EEsssada" 4 e T
e 3 T [ amE NN |
" o - e . -
o <4 1 2y : tr
TR Ede 4
: T t T80’ . A
LA S it W
T : i H 8350533 /
3 t it Absasssess aaap (s !
X 5 i i T
E
] HHH N A
U N
H > w JIREE 47 FRRRRITNEINE " £
o 0 LY CINDNIXYET
= HH
[ 1 T o1
> 1 .
3 A igasiecdgssanatoan
" s nge T ™
o : ; HEf

&




‘f "N ‘uosuieq uoISIAIg 2qN) U01}93(3

£
&) voruawy 40 NOILYHOdHOD O1avY

- SOILSIHIALDOVEVHD IOVHIAY =

19601-ND26
SL70A QI¥D
o 1~ 2- €~ b-
S 111 J J_; [e]
LA f)o‘
- X
3 FH g
B RGN T T
i 0005 A 00001 E
3
m
: ) 2
d 7 1 T )
™ / = 00002 z
’{6\ v 3 q m
=B S
0 1
0 e L1 2
20005 4 0000€
aEs THH z
§ 3
13 :
2
Y WTTTY
N {1 1
00002 \ +
L ]
o
i
C
1‘ 46N a
O P..
> T -
5 0 SEPE” o anEEE; A1 1T
g Hi 5 :
4 d
-
09
8 T
o . u
kd
oA {4}"”
08
H
S170A €'9=33

S687



17898

High-Mu Twin Triode

9-PIN MINIATURE TYPE

For Use in Mobile-Communications Equipment
Operating from 6-Cell Storage-Battery Systems

GENERAL DATA

Electrical:

Heater Characteristics and Ratings (Absolute—Noximum Values):
Voltage (ACor DC)%. . . ... ... .. 13.5:1.5 volts
Current at heater volts = 13.5, . . . . 0.150 amp
Peak heater-cathode voltage (Each unit}:

Heater negative with
respect to cathode « . . « v v « & & 100 max. wvolts
Heater positive with
respect to cathode . . . ... ... 100 max. volts
Direct Interelectrode Capacitantes (Abprox.):

Without With
External External
Shield Shield®

Grid-Drive Operation:

Grid to plate {Each unit}. . 1.6 1.6 puf
Grid to cathode and heater

(Each unit). . 2.5 2.5 uuf
Plate to cathode and heater

(Unit No.1}. . . . .. .. 0.45 1.2 wuf
Plate to cathode and heater

{Unit No.2). & v v v v W 0.38 1.3 mi

Cathode-Drive Operation:
Cathode to plate

(Unit No.1). . o o v . .. 0.2 0.18¢ et
Cathode to plate
(Uit NGR2]ls - e e e s 0.24 0.2¢ puf
Cathode to grid and heater
(Each unit). . . . . . - 5 54 puf
Plate to grid and heater .
{Unit No.1). o . . . . .. 1.9 2.7 uuf
Plate to grid and heater
{Unit ¥0.2). « . v v v\ . 1.8 2.7¢ gt
Heater to cathode
(Bach uni't). . w4 g 8% & - 2.8 2.8¢ puf
Plate to plate . . . . . ... 0.24 - puf

Characteristics, Class A; Amplifier (Each Unit):

Heater Voltage . . St wpe B - - oD 13.5 volts
Plate Supply Voltage ¢t bonddon iis 250 volts
Cathode Resiistor .m0 A 2 Bd 8 me & 04 8 200 ohms
Amplification Factor . « « o v v v 4 o o o & 60

Plate Resistance (Approx.} . . . . .. ... 10900 ohms
Transconductance . . .« v o o o o o o o & & 5500 pmhos
Plate Current. . . . . « s s B ea ke 10 ma
Grid Voltage (Approx.) for plate pa = 10 . . -12 volts

RADIO CORPORATION OF AMERICA DATA )
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L
1 Mechanical: |
Operating POSTEION « v v v v v v v e e e e e e Any
Type of Cathodes . . . . . . . . . « » . Coated Unipotential
Maximum Overall Length . . . . . . .. . .. . ... 2-3/16"
Maximum Seated Length. . . . . . .. ... ... .. 1-15/16"
: Length, Base Seat to Bulb Top (Excluding tip}. 1-9/16" +3/32"
' Dilameter . . . M. E SO ISE DN AN - 0.750" to 0.875"
‘“ Dimensional Qutline. . « . . « « « . & .« . See General Section
BD 6 0 6 00 r 5 000 5 a0 o0 o assore 00 G o o T6-1/2
i Base . . .. .. .. Small-Button Noval 9-Pin (JEDEC No.E9-1)
| Basing Designation for BOTTOM VIEW . . . . . . . . . . 9EP
| Pin 1 -Plate of Pin 6 - Plate of
y Unit No.2 Unit No.1
Pin 2 -Grid of Pin 7 -Grid of
| Unit No.2 Unit No.1
: Pin 3 -Cathode of Pin 8 -Cathode of
Unit No.2 Unit No.1

Pin 4 -Heater Pin 9-Do Not Use

Pin 5 -Heater

AMPLIFIER — Class A|

Values are for Each Unit

Maximum Ratings, Absolute-Naximum Values:

PLATE VOLTAGE. + « « « v « & » & o o o & & 330 max. volts
GRID VOLTAGE:
Negative-bias value. . « . . . « w « o . 55 max. volts

Positive-bias value. . . . . . — 0 max. volts
PLATE DISSIPATION. . . « & « & ¢ ¢« o « o « 2.75 max. watts
BULB TEMPERATURE (At hottest

point on bulb surface) . . . . . . . . . 180 max. o¢

Maximum Circuit Values:

Grid-Circuit Resistance:
For fixed-bias operation . . . « o . . . 0.25 max. megohm
For cathode-bias operation . . . . . . . 1 max. megohm

® yeater wil) withstand momentary excursions from 11.0 to 16.0 volts,

with externa)l shield JEDEC No.315 connected to cathode of unit under
test except as noted.

€ with external shield JEDEC N0.315 connected to ground.
d with external shield JEDEC No.315 connected to gridof unit under test.

SPECIAL RATINGS AND PERFORMANCE DATA

Heater-Cycling:

Cycles of Intermittent Operation . . . . . 1160 min. cycles
This test is performed on a sample lot of tubes from each

product ion run under the following conditions: Heater voits =

19,5 cycled one minute on and two minutes off; heater 135

volts negative with respect to cathode; all other elements

———

RADIO CORPORATION OF AMERICA
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>

connected toground. At the end of this test, tubes are tested
for heater—cathode shorts and open clrcuits.

Low-Frequency Vibration Performance:

This test is performed on a sample lot of tubes from each
production run under the following conditions: Units connected
in paraliel, heater volts = 13.5, plate-supply volts = 250,
grid volts = -3, plate loadresistor (ohms) = 2000, and vibra-
tional acceleration = 2,5 g at 25 cps. In this test, the rms
output voltage must not exceed 150 millivolts,

500-Hour Intermittent Life Performance:

This test is performed on a sample lot of tubes from each
production run to insure high quality of the individual tube
and to guard against epidemic fallures. Life testing is
conducted under the following conditions: Heater velts = 15,0
and maximum-rated plate dissipation.

—
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AVERAGE CHARACTERISTICS
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7905

Beam Power Tube

9-PIN MINIATURE TYPE

Quick-Heating-Filament Type for
Mobile-Communications Equipment

GENERAL DATA

Electrical:

Filament, Coated:
Voltage (ACorDC) . . . . . ... s .. 6.3+10% volts

When operated from storage-battery systems, the fila-
ment may be subjected to voltage variations as great
as + 20 per cent. Although such extremes in filament
voltage may be tolerated for short periods, increased
equipment reliability can be achieved with improved
supply-voltage regulation.

Current at 6.3 volts . . . . .. .o .. 065

Heating time . . . . . . . .. .. .. Less than 1 second

Direct Interelectrode Capacitances:®

Grid No.1 to plate . . . . . e . .« 0.14 max. pf
Grid No.1 to filament, grld Ng 3,
andBgini RN OS2y Ve S Ve i e W ) 8.5 pf
Plate to filament, grid No 3,
and grid No.2. . . . . . ... e .. 8.5 pf
Characteristics, Ciass A) Amplifier:
Plate Voltage. . . « « .« ¢« v v o0 .. . 200 volts
Grid No.3. . . . . 4 v o« s o o » Connected to pin 1 ot socket
Grid-No.2 Voltage. . . « « « o o v o o o . 185 volts
Grid-No.1 Voltage. . . o o olfo -6 volts
Mu-Factor, Grid No.2 to Grld No.1 ..... 11.5
Transconductance . « « « . Bty o e w0 6700 mhos
Rllat'eBCURRent RIS oy el aner d 1& it ) Fhke 36 ma
Grid-No.2 Current. . . . . s 4 s annns B ma
Mechanical:
Operating Position . . « « « . Vertical, base up or down,

or Horlzontal wnth pins 2 and 8 in vertical plane
Maximum Overall Length . . . . . .. . ... .. ... 25/8"

Maximum Seated Length. . . . v v ¢ ¢ ¢ & ¢ 0 o o 0 4 . 2-3/8"
Length, Base Seat toBulb Top {(Excluding tip). .. 2" £ 3/32"
Diameter . . . . . . .« . N0 5 8 ) e 750“ to 0.875"
Dimensional Qutline. . . . . . . 08 See General Section
Bulb . Tepod bobes s 0P ol « 440 « « « « T6-1/2

Base « o« s+ 4 4 4 Small—Button Noval 9—P|n (JEDEC No.E9-1)

:
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Pin 1 -Filament (-} Pin 6 - Plate

Pin 2-Grid No.1 (7) Pin 7-Grid No.3
Pin 3-Grid No.2 Pin B-Grid No.2
Pin 4 - LC {See NOTE) (e) Pin 9—Filament {+)
Pin 5-LC (See NOTE)

NOTE: May be used only under conditions speci-
fied in Operating Conssderations.

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy®

and
RF POWER AMPLIFIER — Class C FM Telephony
Maximum ICAS® Ratings, Absolute-Naximum Values:

Up to 175 e
DC PLATE VOLTAGE. . . . . « « « « . . . 300 max. volts
GRID No.3 (SUPPRESSOR GRID) . . . Ccmuct to pin 1 at socket
DC GRID-No.2 (SCREEN-GRID)

SUPPLY VOLTAGE. . . . + + = = « + « & 0 300 max. volts
DC GRID-No.2 VOLTAGE. o - B 250 max. volts
DC GRID—No.1 (CONTROL-GRID) VOLTAGE « . . ~125 max. volts
DC PLATE CURRENT. . . . . . RLE 60 max. ma
DC GRID-No.2 CURRENT. . . . . . . . A 10 max. ma
DC GRID-No.1 CURRENT. . . « . . « . . . « 5 max. ma
PLATE INPYT . . . . v v v 6 v o s o a o s 18 max. watts
GRID-No0.2 INPUT . . . . . . . . N . . = 1.5 max. watts
PLATE DISSIPATION . . . . . © 00a0 o0 10 max. watts
BULB TEMPERATURE (At hottest

point on bulb surface). . . « « - . . . 225 max. oc
Typical ICASC Operation:¢

As amplifier at 175 ¥c
DC Plate Voltage. . . . « « « =« « o . - 300 300 volts
Grid No.3 . .+ « « « Connected to pin 1 at socket
DC Grid—No.2 Volta e' 500 00D . 160 185 volts
DC Grid-No.1 Voltagef from a grld—No t

resistor of 18,000 obms . . . . . . « . -36 -39 volts
Peak RF Grid-No.1 Voltage . « . . . . + « A1 43 volts
DC Plate Current. . . . . . ¢ wh.a 0y 50 60 ma
DC Grid-No.2 Current. . . . . . s s 2.5 4 ma
DC Grid-No.1 Current (Approx.}. . . « « 2 2.2 ma
Driving Power9 (Approx.). . . . . . P 1 i watt
Useful Power Outputh {Approx.). . . . + - 5.5 7 watts
Maximum Circuit Values:

Grid-No.1-Circuit Resistance. « . . . « « & 0.1 max. megohm

RADIO CORPORATION OF AMERICA
Electron Tube Division Harrison, N. J.
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PLATE MODULATED RF POWER AMPLIFIER — Class C Telephony

Carrier conditions per tube for use
with a maximum modulation factorof1

Maximum ICASC Ratings, Absolute-Naximum Values:

Up to1ys Me
DC PLATE VOLTAGE. . . . . . v o v « . . 250 max. wolts
GRIDNo.3 . . . .. s o v v s o Commect to pin 1 at socket
DC GRiD-No.2 VOLTAGE. oo B 250 max. volts
DC GRID-No.1 VOLTAGE. . . + + = &+ « » » =125 max. volts
DC PLATE CURRENT. . + v & v ¢ & o o & = 60 max. ma
DC GRID-N0o.2 CURRENT. . . . « « « & . . 10 max. ma
DC GRID-No.1 CURRENT. . . « v ¢ v o & « 5 max. ma
PLATE INPUT . . . . . Mool 5 o0 o o 15 max. watts
GRID-No.2 INPUT . . . . . o "ol Baoen 1.4 max. watts
PLATE DISSIPATION . . . . . o o ¢ s o & 7 max. watts

BULB TEMPERATURE (At hottest
point on bulb surface). - W 225 mex. o«

Typical ICASC Operation:?

At 135 B

DC Plate Voltage. . . . .. ... ... 250 volts
GridNo.3 . . . ... . . Connected to pimn 1 at sochket
DC Grid-No.2 Voltage.l ° o 250 volts
OC Grid-No.1 Voltagef from a gnd—No e

resistor of 33,000 ohms . . . . . . . -70 volts
Peak RF Grid-No.1 Voltage . . . . . . 75 volts
DC Plate Current. . . . . . SRR R 80 »a
DC Grid-No.2 Current. . . « v v o « & & 2.5 ma
DC Grid-No.1 Current (Approx.}. . . . . I ma
Driving Power? (Approx.). 50 o0 o i watt
Useful Power Outputh (Approx.). S— 8.5 w ts

Maximum Circuit Values:
Grid-No.1-Circuit Resistance. . . . . . 0.1 max. megohm

FREQUENCY MULTIPLIER
Maximum ICASC Ratings, Absolute-Noximum Values:

DC PLATE VOLTAGE. . . . . . . ol ot 300 max. volts
GRIDNe.3 . . . . . ... .« « + Conmect to pin 1 at socket
DC GRID-No.2 SUPPLY VOLTAGE ollclio. ol 300 max. volts
DC GRID-No0.2 VOLTAGE. « & & « o o « o » 250 max. volts
DC GRID-No.1 VOLTAGE. « « ¢ o « » » o » =125 max. volts
DC PLATE CURRENT. . . . . . 0 0.0 2.0 O 50 max. ma
DC GRID-No.2 CURRENT. . . . &+ v « o &+ & 10 max. ma
DC GRID-No.1 CURRENT. . . « « o 4 o & & 5 max. ma
PLATE INPUT . . . . . e o s s a8 e s 15 max. watts
GRID-No.2 INPUT . . &+ ¢ v v o ¢ o o o & 1.5 max. watts
PLATE DISSIPATION . . & & v ¢ o o o & & 10 max. watts
BULB TEMPERATURE (At hottest

point on bulb surface). . . . .. . 225 max. °c

RADIO CORPORATION OF AMERICA DATA 2
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Typical ICASC Operation:
———— " As doubler to 175 Nc —

DC Plate Voltage . . . . v v v v o v o & & 250 300 volts
GridNo.3. . . . . . .00 0 .. Connected to pin 1 ot socket
DC Grid-No.2 Voltage®. . . . . . . . . .. 200 215 volts
DC Grid-No.1 Voltagef from a grid-No.1
‘ resistor of 53,000 ohms. . . . . . . . . -53 80 volts
' Peak RF Grid—No.1 Voltage. . . . . . . .. 60 87 |wvelts
~ DC Plate Current . . . . . oA .o 45 50 ma
~ DC Grid-No.2 Current . . . . . crwmma b B8 3w ma
DC Grid—No.1 Current (Approx.} . . . . . . 1 15 ma
Driving Power9 (Approx.) e o oo 0.4 0.5  watt
Useful Power Qutput) {Approx.) . . . . .. 2.5 3.5 watts
‘ As tripler to 275 Nc
 DC Plate Voltage + « « « o o o ¢ o = s « & 250 250 volts
Grid No.3. . . . . - ¢« v . o e Connected to pin 1 at socket
DC Grid-No.2 Voltage®. . . « . . « . . « . 180 225 volts
DC Grid-No.1 Voltage9 frem a grid-No.1
resistor of:
| 50,000 chmsS. « v + o ¢ « o ¢ ¢ o « o« » =80 - volts
| 601000Kchmsh M S e B B v B 66 = . - -108 volts
 Peak RF Grid-No.1 Voltage. . » . . . . . . 105 118 volts
DU DCHP atieMCunrentt s L B o R o e e g 50 ma
| DC Grid-No.2 Current . . . . . .« « « & av B 34 ma
~ DC Grid-No.1 Current (Approx.} . . . ... 1.8 1.8 ma
~ Driving Power?® (Approx.) . . + ... ... 0.4 0.6 watt
 Useful Power Qutputh (Approx.} . . . . . . 1.4 2  watts

Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . . 0.1 max. megohm

8 without external shield.

Key-down conditions per tube without amp)itude modulation. Amplitude
modulation essential { negative maybe used if the positive peak of the
audio-frequency enveiope does not exceed 115 per cent of the carrier
conditions.

Intermittent Commercial and Amateur Service.

Pins 8 and 5 at rf ground.

oObtalned preferably from a separate source or from the plate-voltage
supply with avolitage divider. If a series resistor is used, it should
be adjustable to permit obtaining the desired operating plate current
after initial tuning adjustments are completed.

o a0

obtained from a grid-No.l resistor, or from a combination of grid-no.t
resistor and either fixed supply or cathode resistor. The combination
of grid-No.1 resistor and fixed supply has the advantage of not only
protecting the tube from damage through Joss of excitation but also of
minimizing distortion by bias-supply compensation.

\
\

Driving power Includes circuit losses and is the actual power measured
‘ at the input to the grid circuit.
\
\
\

Neasured at load.

Obtained preferably from a separate source modulated alon with the
plate supply, or from the modulated plate supply throu? a series
resistor. I{ is recommended that this resistor be adjustable to permit
obtaining the desired operating plate current after initial tuning
adjustments are made.

-

|

\

ii = e —
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CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DES!GN
Note Nin. Nax.

Filament Current. « v + « « « « « « 1 0.5 0.71 amp
Transconductance. . . . . . . . « . 1,2 5700 - pmhos
Plate Current . . « « « o = « &+ &« 1,2 27 52 ma
Plate Current . . . « . + « « . « . 1,3 - 75 pa
GridNo.2 Current . . . . . . .. . 1,2 - 5 ma
Reverse Grid-No.1 Current E L @ e = e - 1 pa

Leakage Resistance:
Between grid No.1 and all
other electrodes tied together. 1,§ 100 - megohms
Between plate and all other
electrodes tied together. . . . %,6 100 - megohms

Note 1: With 6.3 volts dc on filament.

Wote 2: Withdc plate volts=200, grid No.3 connectedto pin 1 at socket,
dc grid-No.2 volts = 185, end dc grid-No.1 volts = —§,

Mote 3: With dc plate volts = 200, grid No.3 connected to pin 1 &t
socket, dc grid-No.2 volts = 185, and dc grid-No.1 volts = -36,

Mote 8: With dc plate volts = 215, grid No.3 connected to pin 1 at
socket, dc grid-No.2 volts = 215, and dc grid-No.1 resistor =
0.1 megohm.

Note 5: With grid Wo.1 100 volts negative with respect to all other
electrodes tied together.

Hote 6: With glateaoo volts negative with respect toall other electrodes
tied together.

OPERATING CONSIDERAT | ONS

The socket connections to pins g'and 5, which are designated
LC on the basing diagram, may be used to minimize the ab-
sorption of rf power In the filament circuit by connecting
pins4 and 5 to ground“through a capacitor, close to the socket.
Pin | is directly grounded and pin 9 is bypassed by using a
feedthrough capacitor when bringing this filament lead through
the chassis.

Shielding of the 7905 may be used in "straight-through"
rf amplifier service to minimize external feedback from the
plate to grid No.l. A grounded shield crossing the terminal
end of the tube socket through the space between pins 2 and 3
and the space between pins 8 and 9, is generally adequate for
this purpose. No shielding Ils necessary for either frequency
doubler or tripler operation.

RADIO CORPORATION OF AMERICA DATA 3
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7905

AVERAGE CHARACTERISTICS
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AVERAGE‘CHARACTER!STICS
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Medium-Mu Triode

NUY{ISTOR TYPE
For Use with Low-Yoltage Power Supplies
in Industrial and Military ﬂplicatim
GENERAL DATA
Electrical:
Heater Characteristics and Ratings;

Voltage (ACor DC). « v v v o o v . & .. 6.320.6 volts

Current at heater volts = 6.3 . . . . . . 0.135
Peak heater—cathode voltage:

amp

Heater negativewith respect to cathode . 100 max. volts
Heater positivewith respect tocathode . 100 max. wvolts

Diréct Interelectrode Capacitances {Approx.]:

Gridtoplate . . . . . .« . . . ... 2.1 of

Grid to cathode, shell, and heater. . . . 4.0 pf

Plate to cathode, shell, and heater . . . 1.7 pf

Plate to cathode. . . . . . . . ... .. 0,34 pf

Heater to cathode . . . . . . . .. “h 8 WA pf
Characteristics, Class A| Amplifior: -
Plate Supply Voltage. . . . « . . . .. 9 24 volts
Bhids ... Connected to negative end of cathode resistor
Cathode Resistor. . . . . . . v g6 eRe 100 ohms
Amplification Factor. . « . ¢« . « ¢« ¢« + &« & 11.5
Plate Resistance (Approx.). . . . . . . . . 1530 obms
Transconductance. « « « « « « « o o « « . . 1500 wrhos
Plate Current . « v v ¢ ¢ ¢ ¢ v« ¢ o o o o 8.7 ma
Grid Voltage (Approx.) for plate ua=50. . . -5 volts
Mechanical:
Operatiing| Posiitiiafi = = @l o m @ wl B « O n 8d o @ & - Any
Type of Cathode + = ¢ s ¢ ¢ & s « « & o & Coated Unipetential
Maximum Overall Length. . . . . « ¢« « v v« v v v o @ 0.800"
Maximum Seated Length . « . ., . . . . .« o o o ... 0.625"
Maximum Diameter. . .« « o v « v ¢« ¢+ & « ¢ 4 s o o 0.440"
Weight (Approx.). . . « « . . .. RaAas k . . 1.9 grams
Envelope. . . . . . I i —— Metal Shel 1 MT4
Socket:

Crimp Mounting —

Cinch Mfg.,Co., 1026 South Homan Ave., Chicago 24, I111.,

No.133 65 10 001.

Industrial Electronic Hardware Corp., 109 Prince Street,
New York 12, N.Y., No.MSN 0905-1, MSN 0905-2, MSN 0905-

3; or equivalent.
Flange Mounting —

Cinch Mfg. Co., No.133 65 10 003, or equivalent.

Printed Board (Stand-off) —

Cinch Mfg. Co., No.133 65 10 041, or equivalent.

«= Indicates a change.

RADIO CORPORATION OF AMERICA
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Hases Mg um Cerame—Water—Twelvar o—rin (SEobe ek b—65———

Basing Designation for BOTTOM VIEW 1200 = )
Pin 18 -Do Not Use

Pin 2 -Plate

Pin 3 -Same as Pin 1

Pin 4 -Grid

Pin 5 —Same as Pin 1

Pin 6 -Same as Pin 1

Pin 7 -Same as Pin 1 O
Pin 8 -Cathode

Pin 9 -Same as Pin 1

Pin 10 -Heater
Pin 12 -Heater

INDUSTRIAL SERVICE (0
Maximum Ratings, dbsolute-Naximum Values: \
For operation at any altstude

PLATE VOLTAGE . « « . v v ¢ 0 v 0 v 4 . . 50 max. volts
GRID VOLTAGE:

Negative-bias value . . . . . .. ... 55 max. volts

Peak-positive value . . . . . .« . . . . 2 max. volts
GRIDCURRENT. . . . . . . . v . oo v .. 2 max. ma
CATHODE CURRENT . . . . . . . v ¢« o+ . . 15 max. ma
PLATE DISSIPATION « ¢ ¢« « v ¢« ¢« « = o « « 0.45 max. watt

- Typical Operation:

Plate Supply Voltage. . . . .« .« . . . . 12 24 volts
Grid Supply Voltage . « « . « . « . . s - 0.7 volt
Grid Resistor . « . « « « « & « « .+ 33000 - ohms
Amplification Factor. . . . . . .. .. 12 12
Plate Resistance (Approx.). . . . . . . 1500 1500 ohms
Transconductance. . « « « + o « & & .+ o 8000 8000 wrhos
Plate Current . . . . . . . . ... . o §5 9.6 ma

Maximum Circuit Values:

Grid-Circuit Resistance:®
For fixed-bias operation. . . . . . . . . 10 max. megohms
For cathode-bias operation. . . . . . . . 10 max. megohms

= & pinisof alength such that its end does not touch the socket insertion
plane. PN
For operation at metal-shell temperatures up to 150° C., metal-shell tem—
peratures are measyred inzone “A* (See Dimensional Outline). For tem-
peratures above 150° C., see accompany ing Grid-Circuit-Resistance Rating

Rart.
<> CHARACTERISTICS RANGE VALUES
Note Nin. Nax. .
Heater Current. . . . . ‘Swets 3 0.125 0.145 amp ‘ )
Direct Interelectrode

Capacitances:
Grid to plate . . . . . . . .. 2 1.8 2.4 pf

-=Indicates a change.
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Note Nin. HNax.
Grid to cathode, shell,

and heater. . . . ... ... 2 3.4 4.6 pf
Plate to cathode, shell,
and heater. . . . . . . .. . B 1.4 2.0 of
Heater to cathode . . . . . .. 2 1.3 1.7 pf
Plate to cathode. . . . . ... 2 0.26 0.42 pf
Plate Current (1} . . . .. ... 1,3 6.7 10.7 ma
Plate Current (2) . . . .. ... 1,4 - 50 pa
Transconductance {1). . . . . . . 1,3 6500 8500 pmhos
Transconductance {2). . . . ... 3,5 5700 - pmhos

Transconductance Change:
Difference between trans-
conductance (1) and trans—
conductance (2), expressed
in per cent of transcon-

ductance {1). . . . . . . ... = - 15 %
Reverse Grid Current. . . . . .. 1,6 - 0.05 pa
Amplification Factor. . . . ... 1,3 9 14
Heater-Cathode Leakage Current:
Heater negative with
respect to cathode. . . . . . 1,7 - 5 pa
Heater positive with
respect to cathode. . . . . . 1,7 - $ pa

Leakage Resistance:
Between grid and all other
electrodes tied together. . . 1,8 1000 -~  megohms
Between plate and all other
electrodes tied together. . . 1,9 1000 -~  megohms

Note 1: With 6.3 volts ac or dc on heater.

#ote 2: MWeasured in accordance with E1A Standard RS-191-A.

Hote 3: with dc plate supply volts = 28, cathode resistor = 100 onms,
and cathode-bypass capacitor = 1000 uf.

Note ¥: With dc plate volts = 28, dc grid volts = -10, and metal shel}
connected to ground.

Wote 5: With 6.7 volts ac or dc on heater.

Note 6: With dc plate volts = u0, frid Supply volts = -2, grid resister
= 1 megohm, and metal shell connected to ground.

Note 7: With 100 volts dc applied between heater and cathode.

Note 8: With grid 100 volts negative with respect toall other electrodes
tied together.

Note 9: With plate 100 volts negative with respect toall other electrodes
tied together.

SPECIAL RATINGS & PERFORMANCE DATA
Shock Rating:

Impact Acceleration . . . . .. .. ... . 1000 max. g

This test is performed on a sample lot of tubes from each
production run to determine ability of tube to withstand the
specified Impact acceleration. Tubes are held rigid in four
different positions in a Navy Type, High-impact (fiyweight)
Shock Machine and are subjected to 20 blows at the specified
max|mum impact acceleration. At the end of this test, tubes
are criticized for change in transconductance, reverse grid

—

RADIO CORPORATION OF AMERICA DATAZ2
Electronic Components and Devices Harrison, N. J. 9-63



8056

current, and heater-cathode ieakage current, and are then

~subjected to the VAriable-Freguency Test gescrived vetows
Fatigue Rating: "\,
Vibrationa! Acceleration. . . . . . . ... 2.5 max. g -

\ This test is performed on a sample lot of tubes to deter-
‘ mine ability of tube to withstand the specified vibrational
i acceleration. Tubes are rigidly mounted, supplied with nomi-
na! heater voltage only, and subjected for 48 hours to 2.5-g
|
l

position. At the end of this test, tubes are criticized for
the same characteristics and end-point values as in the Shock
Rating Test described above.

vibrational acceleration at 60 cycles per second in the X; (fﬁ\

Variable-Frequency Vibration Performance:

This test is performed on a sample lot of tubes from each
production run. The tube is operated under the conditions
‘ specified in CHARACTERISTICS RANGE VALUES for Transconductance
| {1) with the addition of a plate-load resistor of 2000 ohms.
During operation, tube is vibrated in the X, position through
the frequency range from 50 to 15,000 cycles per second under
the following conditions: a sweep rate of one octave per 30
seconds from 50 to 3000 cps, a 7-second sweep from 3000 to
15,000 cps, and a constant vibrational acceleration of 4 g.
During the test, tube must not show an output voltage across
the plate-load resistor in excess of: (1} 20 rms millivolts
from 50 to 3000 cps, 12) 50 peak millivolts from 3000 to 6000

cps, and (3) 500 peak millivolts from 6000 to 15,000 cps.

Low-Pressure Voltage-Breakdown Test:

This test is performed on a sample lot of tubes from each
production run. In this test, tubes are operated with 250
rms volts applied between plate and all other electrodes and
will not break or show evidence of corona when subjected to
air pressures equivalent to altitudes of up to 100,000 feet.

Heater Cycling Life Performance: N

: Cycles of Intermittent Operation. . . . . . 2000 min. cycles (\.
This test is performed on a sample lot of tubes from each
production run under the following conditions: heater volts
= 8.5 cycled one minute on and two minutes off; heater 180
volts negative with respect tocathode; grid, plate, and metal
shell connected toground. At the end of this test, tubes are

tested for open heaters and heater-cathdde shorts. : ~

Shorts and Continuity:

This test is performed on a sample.lot of tubes from each
production run. Tubes are subjected to the Thyratron-Type
Shorts Test described in MIL-E-ID, Amendment 2, Paragraph
4.7.7, except that tapping is done by hand with a soft rubber
tapper®. See accompanying Shorts-Test Acceptaonce-Limits |
curve. Tubes are criticized for permanent or temporary shorts )
and open circuits. \\,/
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Early-Hour Stability Life Performance:

This test is performed on a sample lot of tubes from each
production run to insure that tubes are properly stabilized. .
in this test, tubes are operated for 20 hours at maximum-
rated plate dissipation. After 2 hours of operation and again
after 20 hours of operation, tubes are checked for transcon-
ductance under the conditions specified In CHARACTERISTICS
RANGE VALUES for Transconductance (1). A tube is rejected if
its transconductance after 2 or 20 hours of operation has
changed more than 10 per cent from the O-hour value.

100-Hour Life Performance:

This test is performed on a samp!8 (ot of Tubes from each
production run to insure a low percentage of early-hour In-
operatives. Tubes are operated for 100 hours at maximum-rated
plate dissipation, and then subjected to the Shorts and Con-
tinuity Test previously described. Tubes must then show a
transconductance of not less than 5500 umhos under the- .
conditlons specified in CHARACTERISTICS RANGE VALUES for
Transconductance (1},

1000-Hour Conduction Life Performance:

This test is performed on a sample lot of tubes from each
production run to insure high quallity of the Individual tube
and guard against epidemic failures due to excessive changes
In any of the characteristics indicated below. In this test,
tubes are operated for 1000 hours at maximum-rated plate
dissipation®, and then criticized for .inoperatives, reverse
grid current, heater-cathode leakage current, and leakage
resistance. In addition, the average change in transconduct-
ance of the lot from the O-hour value for Transconductance (i}
specified in CHARACTERISTICS RANGE VALUES, must not exceed 5
per cent at 500 hours, and 20 per cent at 1000 hours.

1000-Hour Standby Life Performance:

This test is performed on a sample lot of tubes from each
production run. The tubes are operated for 1000 hours with
only heater voltage appiied. Tubes are criticized for inter-
electrode leakage, reverse grid current, and for cathode inter—-e
face resistance greater than 25o0hms. Interface resistance is
measured by Method B of ASTM specification F300-57T.

< Specifications for tappar suppiiad on request.
At metai-shell temperaturg of 1509 ¢,

< Indicates a change.
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AVERAGE PLATE CHARACTERISTICS
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AVERAGE PLATE CHARACTERISTICS
With Amplification Factor as Variable
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AVERAGE PLATE CHARACTERISTICS
. With Grid Current as Variable —_—
|

6.3 VOLTS !
T17T T
i5 ‘s\ N 1 y
A {0
7 S S
&
) B’/ BREL) 3
f
E 10 4
q&.
: oA FS . ass
) ‘A
o A
: &L £
S SHATTTATT AT T -t
L4 4
Vi
V.
A i 11 ! B
| H I 1 11
. T 0 1
i 11 T 1
o} i0 20 30 40 50
PLATE VOLTS
92Cs-11468

AVERAGE PLATE CHARACTERISTICS
With Transconductance as Variable

i 4
E¢=6.3 VOLTS 1 -
ARowSEEmEE a Rl H t
e ami
' 1 }
T 11
EZEEEENE = =
T O i
) ]
" L 4
w | ] L 000 Pr 1
&0 ST
S HiH A Ssausnge s
< ‘ =
g’ : '\ 1 ?“‘
WA D4
A 3 \M\CRON
g s T NCHTT
& CQpNSEerT 2009,
P =
I
NEE=_...
ITTT
(4] 10 20 30 a0 50 |
PLATE VOLTS
92CS-11470R2

—

RADIO CORPORATION OF AMERICA (%)

Electronic Components and Devices Harrison, N. J.



8056

SHORTS-TEST ACCEPTANCE LIMITS
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pon— T - — —
| High-Mu Triode
NUYVISTOR TYPE
| For Cathode-Drive-Amplifier Applications at Frequencies
3 Up to 1200 MHz and as an Oscillator Tube having Excellent
| Stability Over a Wide Range of Frequencies
| ELECTRICAL CHARACTERISTICS
Bogey Values
Heater Voltage, ACor DC . . . . .. .. Ep 6.3 )
Heater Current at En=6.3 V. . . .. .. In 35 nA
‘ Direct Interelectrode Capacitances
| Input: K to (G, S, H)e v v o v o o o » ci 6.0 pF
| Qutput: Pto (G, S, H) v « v v o v » S 1.3 pf
| Cathode to plate « « « « « o o o o o . K 0.046 max pF
Heater to cathode. « « v v v o v o & . ch 1.4 pF
CLASS A| AMPLIFIER
| For Following Characteristics see Conditions
| Amplification Factor . . . . . ... .. @ 70
| Plate Resistance (Approx.) . . ... .. ) 5600 @a
Transconductance . . « . v . v .. .. . Om 12400 .mho
DC Plate Current . . . . . .. ... .. Ib 10 mA
Cutoff DC Grid Voltage for 1= 10 uA. . . Ec(co) -5 ¥
Conditions
Neater Voltage . . . ... ....... En 6.3 v
Plate Supply Voltage . . . . .. .. .. Epd 1o v
6rid Supply Voltage. . o v v . . . .. . Eec 0 v
Cathode Resistor . . . . ... .. ... Rk 7
ABSOLUTE-MAX IMUM RATINGS
For operation at any altitude
Plate Supply Voltage . . . . ..... E b 330 ¥
OC Plate Voltage . . . .. ... ... & 150 v
6rid Voltage
DC positive values « o v o o v o v o Ec 0 v
DC negative values « v o o o o o o . Ec -56 ]
| Peak Heater-Cathode Voltage. . . . . . ehkm +100 ]
| Heater Voltage, ACor DC . .., .., .. Eh 5.7 to 6.9
| Average Cathode Current. . . . . . . . 'kLav) 15 mA
Plate Dissipation. . . . . ....,.. b 1.5 w
| MAXINUM CIRCUIT VALUES
Brid-Circuit Resistance®
| For fixed-bias operation . . . . . . Rg(ckt) 0.5 L]
| For cathode-bias operation . . . . . Rg(ckt) i L ¢l
— e S ——
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§ MECHANTCAC CRARACTERTSTICS
 Operating Position . . « o o« o ¢ o s e e Any
" Type of Cathode. « » - . « + o s o+ » o - -Coated Unipotential
~ Maximum Overall Length (lm)e « « oo v oo oo oo 0.98 in
- Maximum Seated Length (lsg)e « « ¢ oo o s oo oo 0.780 in
~ Maximum Diameter (dm). + « « o ¢ o o o 0 0 o0 0.440 in

Weight (ApProx.) « « « o o o o v o 0 0 0 0o 00 o o - 2.2 g
Dimensional Outline. « « o « = o = « o o « o o « JEDEC No.u-6

ENVEIOPE « o o = = o o s o s s o o o 4 s a0 . JEDEC MT4
Base . . . . Medium-Ceramic-Wafer Twelvar 5-Pin (JEDEC E5-79)

|
~ BASING DIAGRAM (Bottom View)
K

Pin 2-Cathode

Pin 4 — Cathode
Pin 72-Do Not Use
Pin 8 — Cathode

1 Pin10 — Heater

| Pin 12 - Heater

' Metal Shell_Grid
Top Cap - Plate

1 INDEX = LARGE LUG
: ® = SHORT PIN—IC

12¢v
TYPICAL OPERAT ION

As Cathode-Drive RF Amplifier
Freguency. « « + « « f 450 700 1200 MHz

Heater VYoltage . . « « « - » « « Ej 6.3 6.3 6.3 v
~ Plate Supply Voltage . . . . . . Ebb 1o 1o 110 v

Cathode Resistor « « « « « « «+ « Rk LY 47 47 e}
! Average Plate Current. . « . . . Ib(av) 10 10 10 mA
 Bandwidth. « « « ¢ ¢ o o o« o - 6 12 12 MHz
 Power Gain « « « o 0 0 0 v 0 0 - 16.5 12.5 10.5 dB
 MNoise Factor®. . . ... .. .. WF 6.5 9.5 12.2 dB

-. 2 For operation at metal-shell temperature, of 150 °C, For operation at
other metal-shell temperatures, see Grid-Circuif Resistance Chart,

‘ Metal-shell temperature are measured in zone "A" (See Dimensional
OQutline).

; b pin 7 is of such a length such that its end does not touch the socket
‘ insertion plane,

© Argon noise source. knput is tuned for optimum value,

\ —=Indicates a change,

ame—

P ———— S

! DATA | RADIO CORPORATION OF AMERICA
Electronic Components and Devices Harrison, N. J.



8058

INITIAL CHARACTERISTICS LIMITS

Note MHin Max
Heater Current . . . . . . . In i 0.125 0.1458 A
Direct Interelectrode
Capacitances
Cathode to plate « « « . . kp 2 - 0.046 pF
Cathode to grid & shell
and heater. . . . . ... cj 2 1 7 pF
Plate to grid & shell
and heater. . . . . 2

2

i.1

Heater to cathode. « . . . Chic I 1.7 pf
Plate Current (1). . . . . . IEb 1,8 7.8 3.2 mA
Plate Current (2). . . .. . 2Ip 1,4 - 50
Transconductance (1) . . . . lgn 1,3 10000 14800 umho
Transconductance (2) . . . . 29m 3,5 8700 - umho
Reverse Grid Current . . . . -Ic 1,6 - 0.1 uA
Amplification Factor . . . , '3 1,3 54 86
Heater-Cathode Leakage

Current . . . . . ..., ., Ihk 1,7 - 5

Leakage Resistance:
Between grid and all other
electrodes t ied together, rg-all 1,8 5000 -
Between plate and all other
electrodes tied together. rp-all i,8 10000 -

55 %

Note 1: Wicth Ef = 6.3 V.

Wote 2: Measured without external shield in accordsace with the
current issue of EIA Standard RS-191,

Note 3: With Epp = 110 V, R = 47 0, Cx = 1000 uF.
Note ¥: With Ey = 110 V, Ec = -5 V.

Note 5: With Ef = 5.7 v,

Wote 6: With B, =150V, E_=-1.3 ¥, Ry = 0.5 M.
Note 7: With Ey, = £100 V.

Note 8: With Eg-all = -100 v.

Note 8: With Ep-all = -300 V.

SPECIAL RATINGS & PERFORMANCE DATA
Shock Rating
lmpact Acceleration. . . . . . ... ...... 1000 max Q-

This test is performed on a sample lot of tubes to deter-
mine ability of tube to withstand the specified impact accel-
eration. Tubes are held rigid in four different positions in
a Navy Type, High-impact (flyweight) Shock Machine and are sub-
Jjected to 20 blows at the specified maximum impact acceleration.
At the end of this test, tubes are criticized for change in
transconductance, reverse grid current, and heater-cathode
leakage current, and are then subjected to the Variable-Frequency
Vibration Test described below.

<- Indicates & change,
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Variable-Frequency Vibration Performance

This test is performed on a sample lot of tubes from each
production run. The tube is operated under the conditions
specified in CHARACTERISTICS RANGE VALUES for Transconductance
(1) with the addition of a plate-load resistor of 2000 ohms.
During operation, tube is vibrated in a direction perpendicu-
lar to the logitudinal axis of the tube through the frequency
range from 50 to 15,000 c/s per second under the following
conditions: a sweep rate of one octave per 30 seconds from
50 to 3000 c/s, a T-second sweep from 3000 to 15,000 c/s, and
a constant vibrational acceleration of 1 g. During the test,
tube must not show an output voltage in excess of: (1) 35
millivolts rms from 50 to 3000 c/s, (2) 80 millivolts peak
from 3000 to 6000 c/s, and (3) 700 millivolts peak from 6000
to 15,000 c/s.

Low-Pressure Yoltage-Breakdown Test

This test is performed on a sample lot of tubes. In this
test, tubes are operated with 250 volts rms applied between
plate and all other electrodes and will not break down or show
evidence of corona when subjected to sir pressures equivalent
to altitudes of up to 100,000 feet.

Heater Cycling
Cycles of Intermittent Operation . . . . . . 2000 min cycles

This test is performed on a sample lot of tubes from each
production run under the following conditions: heater volts
= 7.5 cycled one minute on and two minutes off; heater 100
volts negative with respect to cathode; grid & metal shell and
plate connected to ground. At the end of thia test, tubes are
tested for open heaters, heater-cathode shorta, and heater-
cathode leakage current.

Shorts and Continuity

This test is performed on a sample lot of tubes from each
production run. Tubes are subjected to the Thyratron-Type
Shorts Test described in MIL-E-ID, Amendment 2, Paragraph
4.7.7, except that tapping is done by hand with a soft rubber
tapperd. See accompanying Shorts-Teat Acceptance-Limits
curve. Tubesare criticized for permanent or temporary shorta
and open circuits.

1000-Hour Conduction Life Performance

This test ia performed on a sample lot of tubes from each
production run to insure high quality of the individual tube
and guard sgainst epidemic failures due to excessive changes
in any of the characteristics indicated below. 1In this test,
tubes are operated for 1000 hours at maximum-rated plate
dissipation andwith a metal-shell temperature of 150 °C; then
criticized for inoperatives, reverse grid current, heater-
cathode leakage current, and leakage resistance. In addition,
the average change in transconductance of the lot from the 0-
hour value for Transconductance (1) specified in CHARACTERISTICS
RANGE VALUES, must not exceed 15 per cent of 500 hours, and 20
per cent at 1000 hours.

W,

=
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Interelectrode Leakage

Leakage Resistance between plate
and all other electrodes tied together . . . 10000 min megohms

This test is performed on a sample lot of tubes from each
production run under the following conditions: heater volts
(ac or de) = 6.3, plate volts = 300 negative with respect to
al]l other electrodes tied together.

Leakage Resistance between grid
and all other electrodes tied together . . . 5000 min megohms

This test is performed on a sample lot of tubes from each
production run under the following conditions: heater volts
(ac or dc) = 6.3, grid volts = 100 negative with respect to
all other electrodes tied together.

® Specification for tapper will be supplied on request.

RADIO CORPORATION OF AMERICA DATA 3
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Average Plate Characteristics
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Average Plate Characteristics
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Average Characteristics
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Power Pentode

9-PIN MINIATURE TYPE

For Mobile-Communications Equipment Operating from 6-Cell
Storage-Battery Systems. Useful as a Class-C RF-Power-
Amplifier, Oscillator, and Frequency-Multiplier Tube up
to 40 Mc, and as a Modulator and AF-Power-Amplifier Tube.

GENERAL DATA

Electrical:

Heater Characteristics and Ratings (Abulute Naximus Values):
Voltage (ACor DC}® . . . . . .. .. 13.5% 1.5 volts
Current at heater volts = 13.5. . . . . 0.275 amp

Peak heater—cathode voltage:
Heater negative with

respect to cathode. . . . . . .. o 120 max. volts
Heater positive with
respect to cathode. . . . . 120 max. volts
Direct Interelectrode Capacltances (Approx ):b
Grid No.1 to plate. . . . . . .. ... 0.063 puf
Grid No.1 to all other electrodes
except plate. . . . . . ... .. <. 10.2 upuf
Plate to all other electrodes
except grid No.1. . . . . .. - 3.5 puf
Characteristics, Class A Amplifier:
Heater Voltage. . . . . . . ... .. .. 13.5 volts
Plate Supply Voltage. . . . . . ... .. 250 volts
Grid NO.3 .« v . v v o v v . Connected to cathode st socket
Grid No.2 Supply Voltage. . . . . .. .. 150 volts
Cathode Resistor. . . . . . ... S 120 ohms
Plate Resistance (Approx.}. . . . . . .. 0.1 megohm
Transconductance. . « v v v v o ¢ v v o & 11500 #ohos
Plate Current . . . . . . . .. 0o~ o~ 19 ma
Grid-No.2 Current . . . . . . . . ... 5 3.5 ma
Grid-No.1 Voltage (Approx.} for
plate ua [=Z12008 . SV & ArWis 5 a . -10 volts
Mechanical:
Operating Position. . . . . . . dhbdalpu B . .. Any
Type of Cathode . . . . . . v« o« s o .« Coated Unipotential
Max imum Overall Length. . . ., . . . . .. ... ... 2-3/16"
Maximum Seated Length . . . 0 1-15/16"
Length, Base Seat to Bulb Top (Excludlng tlp) —9/16" +3/32"
Diameter. . . . . v v v v @ v v v e e e 0.750" to 0.875"
Dimensional Outlme 5.0 Ol anOTETE EIGTEo See General Section
BUIb. JEE T eE Iu WIS . . . . T6-1/2
BaseS X s ame &0 4 Smal 1 Button Noval 9-Pin (JEDEC No.E9-1)
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Pin 1 -Cathode Pin 6 —No Internal
Pin 2-Grid No.1 Connection
Pin 3-Grid No.3, Pin 7 - Plate
Internal Pin 8-Grid No.2
Shield Pin 9-Grid No.3,
Pin 4 - Heater Internal
Pin 5-Heater Shield
AF POWER AMPLIFIER — Class A
Maximum Ratings, Absolute-Naximum Values:
PLATE VOLTAGE . . . . . . . . .. e o s . 330 max. volts
GRID No.3 (SUPPRESSOR GRID} . . .Conmect to cathode at sochket
GRID-No.2 (SCREEN-GRID) VOLTAGE . . . . . . 180 max. volts
GRID-No.1 (CONTROL-GRID) VOLTAGE:
Negative-bias value . . . . . . . . . . . 55 max. volts
Positive-bias value . . . . . . . . . .. 0 max. volts
GRID-No.2 INPUT . . . . v 46 v s v o v o v« 1 max. watt
PLATE DISSIPATION . . . . . .. .. - 5 max. watts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance:
For fixed-bias operation. . . . . . . . . 0.1 max. megohm
For cathode-bias operation. . . . . . . . 0.25 max. megohm

RF POWER AMPLIFIER & OSCILLATOR — Class C Telegraphy®

and
RF POWER AMPLIFIER — Class C FM Telephony
Maximum CCSS Ratings, Absolute-Naximum Values:
DC PLATE VOLTAGE. . . . . . . . . . . . .. 300 max. volts
DC GRID No.3 (SUPPRESSOR GRID). .Connect to cathode at socket

DC GRID-No.2 (SCREEN-GRID) VOLTAGE. . . . . 175 max. volts
DC GR{D-No.1 (CONTROL-GRID} VOLTAGE:

Negative-bias value . . . . . . . . + « . 50 max. volts
DCRPEATIERCURRENTE SN anion re 1o wor a0 & 33 max. ma
DC GRID-No.2 CURRENT. , . . . . . . .. .. 5.5 max. ma
OC GRID-No.1 CURRENT. . . . . + . « « « 4 . 3 max. ma
GRID=-No.2 INRUT . . . & G g @ = « & @a % ® 1 max. watt
PLATE DISSIPATION | 5 s w % v (@ o & & & & = 5 max. watts

Typical Operation:
At frequencies up to go Nc

Heater Voltage. . . . . . . . . .. 13.5 13.5 13.5 volts
DC Plate Voltage. . . . . . .. .. 200 250 300 volts
Grid No.3 . . . . . + o« « « Connected to cathode at socket
DC Grid-No.2 Voltage. . « « « . . . 115 145 175 volts
DC Grid-No.1 Voltage. . . . . . . . -7 -9 -12 volts
Peak RF Grid-No.1 Voltage . . . . « 9 11 16 volts f
DC Plate Current. . . . . . . . o s 14.8 20 26 ma
DC Grid-No.2 Current. . . . . . . . 3 41 55 ma
DC Grid-No.1 Current (Approx.). . . 0.6 0.85 1 ma

RADIO CORPORATION OF AMERICA
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Driving Power (Approx.) . . . . . . 10 12 15 w
Power Qutput (Approx.). . . . . . . 1.5 2.7 4 watts
Max imum Circuit Values:

Grid-No.1-Circuit Resistance. . . . . . .. 0.1 max. megohm

FREQUENCY MULTIPLIER
Max imum CC8Y Ratings, Absolute-Naximum Values:
Same as for RF POWER ANPLIFIER & OSCILLATOR

Typical Operation:

As doubler up to 40 Nc
DC Plate Voltage. . . . . . . . . . 200 250 300 wvolts
Grid No.3 . . . ... ... . .Cornected to cathode at socket
DC Grid-No.2 Voltage. . . . . . . . 115 145 175 volts
DC Grid—No.1 Voltage. . . . = . . . =16 -20 6 -25 wvolts

Peak RF Grid-No.1 Voltage . . . . . 19 4 31 volts
DC Plate Current. .. . . . . « + « . 11 16 20 ma
DC Grid-No.2 Current. . . . . o ol 2 ) 4 ma
DC Grid-No.1 Current {Approx.). . . 0.3 0.456 0.6 ma
Driving Power (Approx.} . . . . . . 5 9 13 w

Useful Power Qutput {Approx.) . . . 1.4 1.9 2.5 watts

Maximum Circuit Values:
Grid—No.1-Circuit Resistance. . . . . « .. 0.1 max. megohm

& The heater will take momentary excursions of 11,0 to 16.0 volts,
without external shield.

Key-down conditions per tube without amplitude modulation. Amplitude
modulation essentially negative may be used if the positive peak of
the audio-frequency envelope does not exceed 1i5 per cent of the car-
rier conditions.

Continuous Commercial Service.

a

CHARACTERISTICS RANGE VALUES FOR EQUIPMENT DESIGN
Note Nin. Nax.

Heater Current. . . . . . . . . . 1 0.260 0.290 amp
Transconductance. . . . . . . . . 1,2 8500 14500 0S
Plate Current . . . . . . . . . . 1,3 13 25 ma
Grid-No.2 Current . . . . . . oo A8 2 5 ma
Reverse Grid-No.1 Current . . . . 1,4 - 1.5 ua
Heater—Cathode Leakage Currént:
Heater negative with
respect to cathode. . . . . . 1,5 - 20 pa
Heater positive with
respect to cathode. . . . . . 1.5 =i 20 ua

Leakage Resistance:
Between grid-No.1 and all other
electrodes tied together. . . 1,6 50 -~  megohms
Between plate and all other
electrodes tied together. . . 1,7

]
t

megohms

—

Electron-Tube Division Harrison, N. J. 5-62

@ RADIO CORPORATION OF AMERICA DATA 2



8077/7054

WOUE IT Withrac-or -d¢—heater volts = 13 5. . =

Note with dc-plate-supply volts = 250, grid-Ko.2 volts = 150, grid
No.3 connected to cathode at socket, cathode resistor (ohms) =
120, and cathode-bypass capacitor (uf) = 1000.

Wote 3: With dc plate-supply volts = 250, grid-No.2 supply volts = 130, grid
%o.3 connected tocathode at socket, and cathode resistor (ohms) = 120.

mote %: with dc plate-supply volts = 250, grid-No.2 supply volts = 150
grid No.3 connected to cathode at socket, cathode resistor (ohms
= 120, and grid-No.1 resistor {(megohms) = 1.

mote 5: With 100 volts dc between heater and cathode.

Wote 6: With grid No.1 100 volts negative with respect to all other
electrodes tied together.

Note 7: With plate 300 volts negative with respect to all gther elec-
trodes tied together.

~

SPECIAL RATINGS & PERFORMANCE DATA
MNeater-Cycling Life Performance:

This test is performed on a sample lot of tubes from each
production run. A minimum of 2000 cycles of intermittent
operation is applied under the following conditions: heater
volts = 19.5 cycled one minute on and two minutes off, heater
136 volts negative with respect to cathode, and all other
elements connected to ground. At the end of this test, tubes
are checked for heater-cathode shorts and open circuits.

Low-Frequency Vibration Performance:

This test is performed on a sample lot of tubes from each
production run under the following conditions: heater volts
= 3.5, plate-supply volts = 250, grid No.3 connected to
cathode, grid-No.2 supply volts =150, cathode resistor {ohms)
= 120, cathode-bypass capacitor (uf) = 1000, plate load
resistor (ohms) = 2000, and vibrational acceleration of 2.5 g
at 25 cps. In this test, the rms output voltage must not
exceed 150 millivolts.

500-Hour Intermittent Life Performance:

This test is performed on a sampie lot of tubes from each
production run to insure high quality of the individual tube
and to guard against epidemic failures. Life testing is con~
ducted under the following conditions: heater volts = |15 and
maximum-rated plate dissipation and grid-No.2 input.

e —— e
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AVERAGE CHARACTERISTICS
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AVERAGE CONSTANT-CURRENT

CHARACTERISTICS
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Power Tetrode

NUVISTOR TYPE

Heater Designed toOperate from Battery Supplies
Used in Sonobuoy and Other Expendable Equipment

Electrical:

Heater Characteristics and Ratings:

Voltage (DC). . . . . Tubes will be supplied with the heater
designed to operate within +10% of any specified center
heater volta?e between 6.0 and 8.5 volts to meet specific
battery-supply requirements in sonobuoy and other expend—
able equipment.

Input . . . . . L e T E E R E e 1.1 watts

Peak heater-cathode voltage:

Heater negative with respect tocathode. 100 max. volts
Heater positive with respect tocathode. 100 max. velts
Direct Interelectrode Capacitances:

Grid No.1 toplate. . . . . . . . & . . & 0.015 max. pf
Grid No.l to cathode, grid No.2, shell,
eel NEEFs 0 o of o o%0fo o o aeo opotn 79 pf
Plate to cathode, grid No.2, shell,
andfheater: SO0 REE b e ks v A4 pf

Heater to cathode . . . . . . . . . . .. 1.4 pf
Characteristics, Class A, Amplifier:
Heater Voltage. . . . . . . . . . .Specified center value
Plate Supply Voltage. . . . + « « 4 + « » » 100 volts
Grid-No.2 Supply Voltage. . . . . . 50 volts
Grid No.1 . . . . Connected tonegatnve end ofcathode resistor
Cathode Resistor. 50 0000O0 o d% po 68 o
Transconductance. « o v o v o o o o o o o+ » 11000 umhos
Plate Current . . . . . . .« . . .. AR 11 ma
Grid-No.2 Current . . . . . . . .. 2.9 ma
Grid-No.1 Voltage (Approx.) forplate,.;a 10 -7 volts
Mechanical:
Operating Position. . « « & « v o v 0 o v o o v o o v v s Any
Type of Cathode . . . . . . IO el e (;‘oated Umpotentnal
Maximum Overall Length. . . . . . . ... ... ... 1.050"
Seated kength . . . . . . . . . . .0 v 0.790"100.840"
Maximum Diameter. + . ¢« + « « & v v + o o v o &« o u 0.440"
Weight (Approx.). . . . . . . . . oo v oo v o 2.4 grams
Envelope. . . . . . p Metal Shell MT4 wnth Ceramic Insulator

Socket and Connector . . . .See Socket & Connector Information

for RCA Nuvistor Tubes at front of this Section
GADI A E R L L . .Skirted Miniature (JEDEC No.C1—44)
Base. . . Medium Ceramic-Wafer Twelvar 5-Pin (JEDEC No.E5-65)
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— Basing Desigmationfor BOTFOMVHW.— . . 12AS
g G2
Pin 18 —Do Not Use
Pin 2 -Grid No.2
Pin 32 -Do Not Use
Pin 4 -Grid No.1
Pin 5% ~Do Not Use
Pin 68 -Do Not Use
Pin 7% -Do Not Use
Pin 8 -Cathode
Pin 98 -Do Not Use
Pin 10 -Heater
Pin 12 -Heater

Top Cap -Plate

INDEX = LARGE LUG
® » SHORT PIN; IC—DO NOT USE

AMPLIFIER — Class A
Maximum Ratings, Absolute-Haximum Values:

For operation at any altitude . }

Plate Supply Voltage. . . . . . . .. .. 300 max. volts
Rlla eV ol itage o e e 250 max. volts
Grid-No.2 (Screen-Grid) Supply Voltage. . 300 max. volts |
Grid—No.2 Voltage . . . . . . . . .. .. 100 max. volts
Grid-No.1 (Control-Grid) Voltage:

Negative-bias value . . . . . . o 0 o 55 max. volts

Positive-bias value . . . . . . . ... 0 max. volts
Cathode Current . . . . . . . . . .. T 25 max. ma |
GridNo.2 lnput . .+ « 4 . ¢ v 4 o o v u . 0.2 max. watt
Plate Dissipation . . « . « « o « & "y 1.6 max. watts

Maximum Circuit Values:

Grid-No.1-Circuit Resistance:®
For fixed-bias operation. . . . . . . . 0.5 max. megohm
For cathode-bias operation. . . . . . . 1 max. megohm

COMBINED RF OSCILLATOR and FREQUENCY DOUBLER — Class C

Maximum Ratings, Absolute-Naximum Values: -
For operation at any altitude
Up to 8o Ne

Plate Supply Voltage. . . « . . . . . . . 300 max, volts
Plate Voltage . . . . . . . . .. .. .. 250 max. volts
Grid-No.2 (Screen-Grid) Supply Voltage. « 300 max. volts
Grid-No.2 Voltage . . . . . . . .. o1 100 max. volts {
Grid-No.1 (Control-Grid) Voltage:

Negative-bias value . . . . . .. ... 55 max. volts

Peak-positive value . . . . . . . . N 3 max. volts
Cathode Current . . . v v v ¢ ¢ v s « & & 25 max. ma
Grid-No.1 Current . . . . . . . . . "o o 3 max. ma
Grid-No.2 lnput . . . . .. sda- - ak 0.5 max. watt
Plate Dissipation . . . . . . . . . — 1.6 max, watts
Metal-Shell Temperature (Measured inZone lkJ

"A" as shown on Dimensional Ovtline) . . 150 max. o¢

RADIO CORPQRATION OF AMERICA (@
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Typical Operation:®

Heater Voltage. . . . . . . . v . . . .Specified center value
Plate Supply Voltage. . . . . . a6k 80 150 volts
Grid-No.2 Supply Voltage. . . . . . . . 80 150 volts
Grid-No.2 Resistor. « « . « . o « « . . - 12000 ohms
GridNo.1 Resistor. . . . . « « . « .. 27000 10000 ohms
Plate Current . . . . . . . . ¢« . . . 7.5 10 ma
Grid-No.2 Current . . « « ¢ v « o« » . 6 6 ma
Useful Power Output at 80 Med . . . . . 260 650 mw

Maximum Circuit Values:
Grid-No.1-Circuit Resistance. . . . . . 0.05 max. megohm

Pins 1, 3, 5, 6, 7, and 9 are of a length such that their ends do not
touch the socket insertion plane.

For operation at metal-shell. temperature of 15q° C measured in Zone "A"®
as shown on Dimensional Ouiline. For operation at other metal-shell
temperatures, see Grid-Fo.l-Circuit-Resistance Rating Chart.

Cathode, grid No.1, and grid No.2 are operated as a ¥0-Mc, Colpitts—
ty‘ze. etectron—coupled osciltator with grid Ro.2 functioning as the
"plate® of the oscillator, and the plate circuit tuned to 80

9 Measured at load.

o

CHARACTERISTICS RANGE VALUES
HNote Hin. Nax.

Heater Current. . ., . 1 0.95 L1 1.05 et amp
Egtetr) Eglctr)

Direct interelectrode
Capacitances:
Grid No.1 toplate . 2 - 0.015 pf
Grid No.1 tocathode,
grid No.2, shell,

and heater. . . . 2 6.0 8.0 pf
Plate to cathode,
grid No.2, shell,
and heater. . . . 2 1.2 1.6 pf
Heater to cathode . 2 1.1 1.7 pf
Plate Current {1) . . 1,3 9 13 ma
Plate Current (2} . . 1,4 - 50 ua
Grid—No.2 Current . . 1,3 - 4 ma
Transconductance (1) . 1,3 9000 13000 umhos
Transconductance,
Grid No.1 to
Grid No.2 . . . . . 1,3 2000 - wmhos
Useful PowerOutput (1}1,5 0.550 - watt
Useful PowerOutput (2)5,6 0.500 - watt
Reverse Grid—No.1
Current . . . ... 1,7 - 0.3 pa
AC Emission . . . . . 1.8 15 - ma
Heater—Cathode
Leakage Current:
Heater negativewith
respect tocathode 1,9 - 10 ua
Heater positivewith
respect tocathode 1,9 - 10 ua

RADIO CORPORATION OF AMERICA L
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=

- — — Fote N Hox: —
Leakage Resistance:

Between grid No.1 and all

other electrodes tied

together. . . . . .. ... 1,10 %00 - megohms
Between grid No.2 and all

other electrodes tied

together. . . . . .. ... 1,11 5000 - megohms
Between plate and all

other electrodes tied

together. . . . . . . ... 1,12 10000 - megohms

Note 1: With dc heater volts = specified center value, Ef(ctr).
Note 2: Measured in accordance with EIA Standard RS-191-A.

Mote 3: With dc plate supply volts = 100, dc grid-No.2 supply volts
= 50, grid No.1 and metal shell connected to negative end of
cathode resistor, cathode resistor {ohms) = 68, and cathode~
bypass capacitor {(uf) = 1000,

Wote &: Withdcplate volts = 100, dc grid-No.2 volts = §0, dc grid-No, 1
volts = -7, and metal shell connected to ground.

Note S5: Measured at toad in 30-Mc oscillator-80-Mc doubler circuit with
dc plate supply volts = 150, dc grid-No.2 supply voits = 150,
rid-No.2 resistor (ohms) = 12000, and grid-WNo.1 resister
?ohms) = 10000.

Note 6: With dc heater volts = 0.9 specified center value,

¥ote 7: With dc plate supply volts = 125, dc grid-No.2 supply volts =
60, dc grid-No.1 supply volts = —1.5, grid-No.1-circuit resist—
ance (megohms) £ 1 (the internal resistanceof the current
meter used for this measurement), and metal shell connected to
ground.

Note 8: With dc plate supply voits = 100, dc grid-No.2 supply volts
= S0, dc qrid-No.1 supply volts = —6.5, ims 60-cps ac grid-No.1
signa) volts = 7.5, dc grid-No.1l-circuit resistance (ohms) &
2, plate- and grid—No.1-voltage suppiies each bypassed with
capacitor (:d) 2 500, and metal shell connected to ground. "AC
Emission® is measured as the dc component of current in the
plate circuit.

Note 9: With dc heater—cathode volts = 100.

Wote 10: With grid No.1 100 volts negative with respect to all other

electrodes tied together, and metal shell connected to ground.

Note 11i: With grid No.2 100 volts negative with respect to all other
electrodes tied together, and metal shel) connected to ground.

¥ote 12: With plate 300 volts negative with respect to all other elec-
trodes tied together, and metal shell connected to ground.

SPECIAL TESTS
Short-Duration Shock (1):
Peak Impact Acceleration . . . . . . 1000 g

This test is performed on a sample lot of tubes to de-
termine the abiiity of the tube to withstand the specified
Peak Impact Acceleration. Tubes are held rigid in each of
four different positions (X, X5, Y|, and Y2) in a Navy-Type
High—Impact (Flyweight) Shock Machine and, with tube-electrode
voltages applied, aresubjected to20 blows (5 ineach position)
at the specified Peak Impact Acceleration.

At the end of this test, tubes are criticized for Contlinu-
ity and Shorts, Useful Power Output (1), Reverse Grid-No.!
Current, and Heater-Cathode Leakage Current.

Q)
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Long-Duration Shock (2):
Peak Impact Acceleration . . . . . . 50 g

This test is performed, using a half-sine-wave, {l-milli-
second, mechanical shock pulse, on a sample lot of tubes from
each production run to determine the ability of the tube to
withstand the specified Peak Impact Acceleration. Tubes are
held rigid in each of two positions in three mutually per—
pendicutar axes on a free-fal| table. The longitudinal axis
of the tube is coincident with one of the three axes. The
table is dropped a totai of I8 times to a horizontal surface
from a height sufficient to produce the specified Peak Impact
Acceleration. The material of the horizontal surface is such
that the duration of the half-sine-wave shock pulse is Il
milliseconds. No tube-electrode voltages are applied during
this test.

At the end of this test, tubes are criticized for Continu-
ity and Shorts, Useful Power Output (1), Reverse Grid-No.|
Current, and Heater-Cathode Leakage Current.

Sweep-Frequency Fatigue Vibration:

This test is performed on a sample lot of tubesfrom each
production run to determine the ability of the tube to with-
stand the Sweep-fFrequency Fatigue Vibration specified below.
Tubes areheld rigid and operated with dc heater—cathode volts
= 100. Ouring operation, the tube is vibrated through the
frequency range from 5 to 500 cps and back to 5 cps. Onesuch
vibration sweep cycle takes approximately 15 minutes. This
cycle is repeated for a period of 3 hours along each of three
mutuaily perpendicular axes for a total of 9 hours. The
longitudinal axis of the tube is coincident with one of the
three axes. The vibrations are applied as follows:

a. The vibration from 5 to 50 cps is applied with a con-
stant peak amplitude of 0.040 inch (0.080 inch peak—to—
peak)

b. The vibration from 50 to 500 cps is applied with a con—
stant acceleration of 10 g.

¢. The vibration from 500 to 50 cps and then to 5 cps fol-
lows the same procedure, but in reverse.

At the end of this test, tubes arecriticized for Continu~
Ity and Shorts, Useful Power Output (1), Reverse Grid-No.l
Current, and Heater-Cathode Leakage Current.

Low-Pressure Yoltage Breakdown:

This test is performed on a sample lot of tubes from each
production run to determine the ability of the tube to with—
stand high-aititude (low-air-pressure) conditions. Tubes are
operated with 250 volts rms {60-cycle, ac) appliied between
plate and ail other electrodes and metal shell connected to-—
gether. Tubes must not break down or show evidence of corona
when subjected to an air pressure (8.0 + 0.5 mm Hg) corres~
pending to an altitude of 100,000 feet.

RADIO CORPORATION OF AMERICA DATA 3
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This test is performed on a sample lot of tubes from each
production run. Tubes are subjected to the Thyratron-Type
Shorts Test described in MIL-E-ID, Amendment 5, Paragraph 4.
7.7, except that tapping is done by hand with a soft rubber
tapper (Specifications for this tapper will be supplied upon
request). The areas of acceptance and rejection for this
test are shown in the accompanying Shorts-Test Acceptance-
Limits graph., In this test, tubes are criticized for per=-
manent or temporary shorts and open circuits.

Reliability Life (20 Hours):

This test is performed on a sample size (minimum of 80
tubes/lot for a 5-lot sampiing plan or a minimum of 400 tubes
for a single-lot sampiing plan} designed to assure a process
average AFR (Acceptable Faiiure Rate) of 0.5 per cent for
Inoperatives and 2.t per cent for Tota! Defectives and a
process average RFR {Rejectable Faiiure Rate) of 2.0 per cent
for !noperatives and 4.7 per cent for Total Defectives.

During this test, tubes are operated at maximum-rated
plate dissipation.

At the end of this test, tubes are criticized for Useful
Power Qutput (2), inoperatives, and Total Defectives. A tube
is considered tnoperative if Useful Power Output (2} is less
than 0.200 watt.

Heater-Cycling Life (100 Hours):
Intermittent Operation . . . . . .. 2000 cycles

This test is performed on a sample lot of tubes from each
production run with heater volits = 1.35x specified center
value cycled | minute ON and 2 minutes OFF, dc heater—cathode
volts = -100, all other tube eiectrodes and metal shell con-
nected to ground.

At the end of this test, tubes are criticized for Heater-
Cathode Leakage Current, Open Heaters, Open Cathode Circuits,
and Heater-Cathode Shorts.

Combined Oscillator-Doubler Life (100 Hours):

This test is performed on a sample lot of tubes from each
production run.

During this test, tubes are operated as a combined os—
cillator and frequency doubler at maximum—rated plate dis~
sipation.

At the end of this test, tubes are criticized for Useful
Power Output (2), Reverse Grid-No.| Current, Inoperatives,
and Total Defectives. A tube is considered Inoperative if
Useful Power Output (2) is less than 0.200 watt.

4
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AVERAGE CHARACTERISTICS
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| Power Triode

NUVISTOR TYPE

Heater Designed toOperate from Battery Supplies
Used in Sonobuoy and Other Expendable Equipment

Electrical:

Heater Characteristics and Ratings:

Voltage (DC) . . . . Tubes will be supplied with the heater
designed to operate within +10% of any specified center
heater voltage between 6.0 and 8.5 volts to meet specific
battery-supply requirements in sonobuoy and other ex-
pendable equipment.

(IR0 0 0 0 0 o o o JEEEEREES Ton 0.85 watt

Peak heater-cathode voltage:

Heater negative with

respect to cathode - . . . . . . . 100 max. volts
Heater positive with
respect to cathode . . . 100 max. wvolts
Direct Interelectrode Capacltances (Approx )
| Grid toplate. . . . . .. ... ... 2.2 pf
| Grid to cathode, shell,
and heater . . . . . .. .. e 4.2 pf
Plate to cathode, shell,
and heater . . . . . .. .. . ... 1.6 of
Plate to cathode . . . « . . . « . . . 0.26 of
Heater to cathode. . . . . . . . . . . 1.4 pf
Characteristics, Class A, Amplifier:
Heater Voltage . . . . . .. ... .. Spec:|f|ed center value
Plate Supply Voltage . . . . . . . . .. volts
EGIE) 6 0 0 0 0 o Connected to negative end of cathode resistor
Cathode Resistor . . . . . . — 100 ohms
| Amplification Factor . . . . . . . . . . 28
| Plate Resistance (Approx.) . . . . . . . 2200 ohms
Transconductance . . . . . . . . > ™ 12800 pmhos
Plate Current. . . . . . . .. ... .. 15 ma
Grid Voltage (Approx.) for plate pa = 10 -8 volts
| Mechanical:
| Operating Position . .« « v v v o v « « . . .Any
| Type of Cathode. . . . . . . .. ... | Coated Unupotentlal
| Maximum Overall Length M T A DT D O g 0.800
Maximum Seated Length. ., . . . . . . tdBawdw 0.625"
Maximum Diameter . . . . . . . . O N 0.440"
Weight (Approx.) . . . . . v+ . v o v v v« .. 1.9 grams
Envelope . . . . . . . . ..o u e . Metal Shell MT4
| Socket . . . .. . .. See Socket & Connector Information for

RCA Nuvistor Tubes at front of this section
Base . . .Medium Ceramic-Wafer Twelvar 5-Pin (JEDEC No.E5-65)

RADIO CORPORATION OF AMERICA DATA |
Electronic Components and Devices Harrison, N, J. 1-64



8382

Pin 13 -Do Not Use
Pin 2 -Plate

Pin 32 —-Do Not Use
Pin 4 -Grid

Pin 5% -Do Not Use
Pin 6% -Do Not Use
Pin 78 -Do Not Use
Pin 8 -Cathode
Pin 92 -Do Not Use
Pin 10 -Heater
Pin 12 -Heater

Maximum Ratings, Absolute-Naximum Values:

|
|
|
RF AMPLIFIER or OSCILLATOR — Class C
For operation at any altitude

Up to 175 Ne
Plate Supply Voltage. . . . . . « « . . . 300 max. volts
Plate Voltage . . . . . OO T INe . 250 max. volts
| Grid Voltage:
| Negative-bias value . « + « . « . . 0 o 55 max. volts
Peak—positive value . « « « ¢ « « « + 4 max. volts
Grid Current. . . . . « 0" %0 o 0By ot 5 max. ma
Cathode Current . « . ¢ ¢« v ¢ o « o o & & 25 max. ma
Plate Dissipation . .« . . . . .k e 2 max. watts
Metal-Shell Temperature
| (Measured in Zone "A" as
shown on Dimensional Outlime) . . . . . 150 max. oc

Typical Operation:
As cathode—drive rf amplifier

At 175 Me
Heater Voltage. . « . . . . . .+ .. .Specified center value
Plate Supply Voltage. . . . . . « « o« . 3 150 volts
Grid Resistor « + ¢« v ¢« ¢ v v ¢ o o o o 4700 ohms
Driver Power Output . + « « « « « « « « &« 250 L.
Useful Power Output® . . . . ... e 1.6 watts

As oscillator

At 175 Kc
Heater Voltage. . . . . . . . .« .. .Specified center value
Plate Supply Voltage. . . . « « « « . . . 170 volts
Grid Resistor « . « « « + & IR 1 0 4700 ohms
Plate input « « & « ¢ « v o o o . 0o ok 3 watts
Useful Power Output®. . . . . . . .. .. 1.5 watts

Maximum Circuit Values:
Grid-Circuit Resistance . « « « « « + «» . 0.05 max. megohm

— RADIO CORPORATION OF AMERICA (%
Electronic Components and Devices Harrison, N. J. et



8382

FREQUENCY DOUBLER — Class C
Maximum Ratings, Absolute-Naximum Values:
For operation at any altitude

p to 175 Me
Plate Supply Voltage. . . . . « . . . . . . 300 max. volts
Plate Voltage . - . « + v v + « ¢« « o + « . 250 max. volts

Grid Voltage:
Negative-bias value « + o « » + » » o . . 200 max. volts

Peak-positive value . « « o « o ¢« o« 4 v & 4 max. volts
Grid Current. + « & & 4+ ¢ v o v 4 0 v o 5 max. ma
Cathode Current . . . . . . . . 6 s Bios moe B2.max. ma
Plate Dissipation . . . . . . T 2 max. watts

Metal-Shell Temperature
(Measured in Zone "A" as

shown on Dimensional Outline) . . . . . . 150 max. e

Typical Operation:
8o-to-160 Nc

Heater Voltage. . « « « + « +» » . » » .Specified center value
Plate Supply Voltage. . . . . . . . . . .. 135 volts
Grid Resistor . . . . . PGl 8w 1P B 30000 ohms
Driver Power Output . + + + ¢ o &« v « « & &« 150 w
Useful Power Output®. . . . . .. . ... 3 800 ™
Maximum Circuit Values:
GridCircuit Resistance . . . . . . . .. 0.05 max. megohm

S pins 1, 3.5, 6, 7, and 9 are of a length such that thelir ends do not
touch the socket insertion plane.

Measured at load.

CHARACTERISTICS RANGE VALUES

KNote Nin. Nax.
Heater Current. . . 1 0.95 985 [ 4.0 0.85 ] amp
Egtetr) Ef(Ctr)_I

Direct Interelectrode
Capacitances:

Grid toplate. . . 2 1.8 2.6 pf
Grid tocathode,
shell, and heater 2 3.8 4.6 pf
Plate to cathode,
shell, and heater 2 1.4 1.8 pf
Plate tocathode . 2 0.20 0.32 pf
Heater tocathode. 2 1.1 514 pf
Plate Current (1). . 1,3 11 19 ma
Plate Current (2). . 1,4 - 100 pa
Transconductance (1) 1,3 11400 14200 umhos
Useful PowerQutput (1)1,5 1.4 - watts
Useful PowerOutput {2)5,6 1.3 - watts
Reverse GridCurrent 1,7 - 0.3 pa
AC Emission . . . . 1,8 20 - ma
Amplification Factor 1,3 22 34

Electronic Components and Devices Harrison, N. ). i1-64
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~ Heater—Cathode
Leakage Current:
Heater negative with

respect to cathode. . . . .. 1,8 - 5 pa
Heater positive with
respect to cathode. . . ... 1,9 - 5 pa

Leakage Resistance:
Between grid and all
other electrodes
tied together . . . . . ... 1,30 5000 - megohms
Between plate and all
other electrodes
tied together . . . . . ... 1,11 10000 -  megohms

]

|

|

i

\

|

\

!

i Wote 1: With dc heater volts = specified center value, Egfctr).
{ Rote 2: Measured in accordance with EIA Standard RS-191-A.

#ote 3 With dc plate supply volts = 75, grid and metal shell coprect—
ed to negative end of cathode resistor, cathode resistor (ohms)
= 100, and cathode~bypass capacitor {uf} = 1000.

Note M¥: With dc plate volts = 75, dc grid volts = -9, end metel shel)
connected to ground.
} Mote 5: Measured atload in 175-Mc, cathode-drive, r!—mpli!ie circuit
‘ with dc plate supply volis = 150, grid resistor oms{ = 2500,
and driver power output (milliwatts) = 250,

With dc heater volts = 0.9 specified center value.

With dc plate supply volts = 80, dc grid supply volts = -1,2,
grid—circuit resistance (megohms) < 1 (the internal resistance
of the current meter used for this mensuremem?. and meta¥

shell connected to ground.

Mote 8: With dc plate supply volts = ¥0, dc grid supply volts = —6.5,
ms so—czsacgrid signel volts = 8, dc grid-circuit resistance
{omms) <2, plat and grid-voltage supplies each bypassed
with capdcitor 64!) = 500, end metal shell connected to ground.
“AC Emission® 1s measured as the dc component of current in
the plate circuit.

With dc heater—cathode volts = 100.

With grid 100 volts negutive with respect to all other electrodes
tied together, and metal shell connected to ground.

Rote 7

Bote O
Note 10

Bote 11: With plate 300 volts negative with respect to all other elec—
trodes tied together, and metal shell connected to grownd.

Short-Duration Shock (1):
Peak impact Acceleration . . . . . .. 1000 g

This test is performed on a sample lot of tubes to de-
termine the ability of the tube to withstand the specified
Peak Impact Acceleration. Tubes are held rigid in each of
four different positions (X|, X5, Y|, and Yy} in a Navy-Type
High-Impact (Flyweight) Shock Machine and, withtube—electrode
voltages applied, are subjected to 20 blows {5 in each posi-
tion) at the specified Peak Impact Acceleration.

At theend of this test, tubes arecriticized for Continulity
and Shorts, Useful Power Output {1), Reverse Grid Current, and

’ SPECIAL TESTS
\

|

Heater—Cathode Leakage Current.
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Long-Duration Shock (2):
Peak Impact Acceleration ofoll-%o 50 g

This test is performed, using a half-sine-wave, |l-milli-
second, mechanical shock pulse, on a sample lot of tubes from
each production run to determine the ability of the tube to
withstand the specified Peak Impact Acceleration. Tubes are
held rigid in each of two positions in three mutually perpen-
dicular axes on a free—fall table. The longitudinal axis of
the tube is coincident with one of the three axes. The table
is dropped a total of I8 times to a horizontal surface from a
height sufficient to produce the specified Peak Impact Accel-
eration. The material of the horizontal surface is such that
the duration of the half-sine-wave shock puise is Il milli-
seconds. No tube-electrode volitages are appliied during this
test.

At theend of this test, tubes arecriticized for Continuity
and Shorts, Useful Power Output (1}, Reverse Grid €urrent,
and Heater-Cathode Leakage Current.

Sweep-Frequency Fatigue Vibration:

This test is performed on a sample lot of tubes from each
production run to determine the ability of the tube to with-
stand the Sweep-Frequency Fatigue Vibration specified below.
Tubes are held rigid and operated with dc heater—cathode volts
= 100. During operation, the tube is vibrated through the
frequency range from 5 to 500 cps and back to 5 cps. One
such vibration sweep cycie takes approximately 15 minutes.
This cycle is repeated for a period of 3 hours along each of
three mutually perpendicular axes for a total of 9 hours.
The longitudinal axis of the tube is coincident with one of
the three axis. The vibrations are applied as follows:

a. The vibration from 5to50 cps is applied with a constant
peak amplitude of 0.040 inch (0.080 inch peak-to-peak).

b. The vibration from 50 to 500 cps is applied with a com=
stant acceleration of 10 g.

¢. The vibration from 500 to50 cps and then t05 cps follows
the same procedure, but in reverse.

At the end of this test, tubes are criticlzed for Continw=
fty and Shorts, Useful Power Output (|}, Reverse Grid Current,
and Heater-Cathode Leakage Current.

Low-Pressure Voltage Breakdown:

This test is performed on a sample lot of tubes from each
production run to determine the ability of the tube to with~
stand high-altitude (low-air-pressure) conditions. Tubes are
operated with 250 voits rms (60-cycle, ac) applied between
plate and all other electrodes and metal shell connected to-
gether. Tubes must not break down or show evidence of corona
when subjected to an alr pressure {8.0 £ 0.5 mm Hg! corres-
ponding. to an altitude of 100,000 feet.

RADIO CORPORATION OF AMERICA DATA 3
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Tontinuity and SortsT —_— —

This test is performed on a sampie lot of tubes from
each production run. Tubes are subjected to the Thyratron—
Type Shorts Test described inMIL-E-10, Amendment 5, Paragraph
4.7.7, except that tapping is done by hand with a soft rubber
tapper (Specifications for this tapper will be supplied upon
request). Theareas of acceptance and rejection for this test
are shown in the accompanying Shorts-Test Acceptance-Limits
graph. In this test, tubes are criticized for pgrmanent or
temporary shorts and open circuits.

Reliability Life (20 Hours):

This test is performed on a sample size [minimum of BO
tubes/lot for a 5-lot sampling plan or a minimum of 400 tubes
for a single-lot sampling plan) designed to assure a process
average AFR (Acceptable Failure Rate) of 0.5 per cent for
Inoperatives and 2.1 per cent for Total Defectives and a pro—
cess average RFR (Rejectable Failure Rate) of 2.0 per cent for
Inoperatives and 4.7 per cent for Totat! Oefectives.

OQuring this test, tubes areoperated at maximum—rated plate
dissipation.

At the end of this test, tubes are criticized forUseful
Power Output (2), Inoperatives, and Total Defectives. A tube
is considered Inoperative if Useful Power Qutput {2) is less
than 0.700 watt.

Heater-Cycling Life (100 Hours):
Intermittent Operation . . . . . . . . . 2000 cycles
This test is performed on a sample lot of tubes from each
production run with heater volts = 1.35x specified center
value cycled | minute ON and 2 minutes OFF, dc heater—cathode
volts = -100, all other tube electrodes and metal shell con-
nected to ground.
At the end of this test, tubes are criticized for Heater-
Cathode Leakage Current, Open Heaters, Open Cathode Circulits,
and Heater—Cathode Shorts.

Oscillator Life (100 Hours):

This test is performed on a sampie lot of tubes from each
production run.

Ouring this test, tubes are eperated as |75-Mc escillator
at maximum-rated plate dissipation.

At the end of this test, tubes are criticized for Useful
Power Output (2), Reverse Grid Current, Inoperatives, and
Total Defectives. A tube is considered Inoperative if Uséful
Power Output (2) is less than 0.700 watt,

RADIO CORPORATION OF AMERICA
Electronic Components and Devices Harrison, N. J.
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SHORT-TEST ACCEPTANCE LIMITS
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Medium-Mu Triode

NUVISTOR TYPE
ALL-CERAMIC-AND-METAL CONSTRUCTION

Designed to Withstand Severe Mechanical

Shock and Vibration in Industrial Appli-

cations, the 8393 is a General-Purpose Tube

for Use in Amplifier and Oscillator Service

at Frequencies Extending into the UHF Region
The 8393 is the same as the 7586 except for the following items:
Electrical:

Heater Characteristics and Ratings:

Voltage (AC or DC). . . . . . . & 13.5 + 1.4 volts

Current at heater volts = 13.5. . . . 0.060 amp
Direct Interelectrode Capacitances (Approx.):

Grid toplate . . . . . .. ... .. 2.4 pf

Input: G to (K,S,H}. . . . .. ... 4.4 pf

Heater to cathode . . . . . . . . .. 1.7 pf

CHARACTERISTICS RANGE VALUES
Note® Nin. Nax.

Heater Current. . . . . + . . . . 10 0.055 0.065 amp
Direct Interelectrode
Capacitances:

Grid toplate . . . . . . . .. 2 2.0 2.8 pf
Input: G to {K,S,H}). . . . . . 2 4.0 4.8 pf
Heater to cathode . . . . . . . 2 1.4 2.0 pf
Transconductance {2). . . . . . . 11 9000 - umhos

Nota 10: With 13.5 volts ac or dc on heater.
Note 11: With 12.0 volts ac or dc on heater.

SPECIAL RATINGS & PERFORMANCE DATA
Heater Cycling:
Heater volts = 18.0

% potes 1 and 5 shown in 7586 data sheets are to be substituted by Notes 10
and 11 respectivaly for type 8393.

(9®\ RADIO CORPORATION OF AMERICA DATA
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High-Mu Triode

NUVISTOR TYPE

Heater Designed toOperate from Battery Supplies
Used in Sonobuoy and Other Expendable Equipment

Electrical:

Heater Characteristics and Ratings:

Voltage (DC). . . .Tubes will be supplied with the heater
designed to operate within $10% of any specified center
heater voltage between 6.0 and 8.5 volts to meet specific
battery-supply requirements in sonobuoy and other ex-
pendable equipment.

NPt e . e, . 0.85 watt

Peak heater—cathode voltage:

Heater negative with

respect to cathode . . . . . . . . 100 max. wvolts
Heater positive with
respect to cathode . . . . . . .. 100 max. volts
Direct Interelectrode Capacitances [Approx.}:
Grid toplate. . . . .« v . 0oL 0.9 pf
Grid to cathode, shell,
and heater . . . . . ... ... ge 4.2 pf
Plate to cathode, shell,
and heater . . . . . . 't .mw b, 1.7 pf
Plate to cathode . . . . . . . . in ¥ 0.22 pf
Heater to cathode. . . . . . .. ... 1.3 pf
Characteristics, Class A Asplifier:
Heater Voltage . . . . . . . .. .+ . Specified center value
Plate Supply Voltage . . . . . . . . . . 110 vol ts
Eric) 6 0 00 0 o Connected to negative end of.cathode resistor
Cathode Resistor . . . « v v v ¢ o o o & 150 ohms
Amplification Factor . . . . . . . QL 64
Plate Resistance {Approx.) . . « « . « . 6800 ohms
Transconductance . . . « . ¢« « « o « & . 9400 umhos
Plate Current. . . . . . . .« . 7 ma
Grid Voltage (Approx.) for plate ,‘a i0. -4 volts
Mechanical:
Operating Position . . . . . . .. ... s abe el B .14 Any
Type of Cathode. . « . . o « « . . . .Coated Unlpotentlal
MaximumOverallLength............... 0.800"
Maximum Seated Length. . . . . . . . SEollLEC o L3 of 0.625"
Maximum Diameter . . . . . . iienobllivsess . 0.440"
Weight (Approx.) . . « . . . « ¢« v . . . 5 o . 1.9 grams
Envelope « v ¢« v ¢ v v v v s e s s s e e Metal Shell MT4
Socket . . . ... ... See Socket & Connector Information

for RCA Nuvistor Tubes at front of this Section
Base.. . .Medium Ceramic-Wafer Twelvar 5-Pin {JEDEC No.E5-65}
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Basing Designation for BOTTOM VIEW

Pin 13 —-Do Not Use
Pin 2 -Plate

Pin 3% -Do Not Use
Pin 4 -Grid

Pin 5% -Do Not Use
Pin 6% -Do Not Use
Pin 7% -Do Not Use
Pin 8 -Cathode
Pin 9% -Do Not Use
Pin 10 -Heater
Pin 12 —-Heater

AMPLIFIER — Class A
Maximum Ratings, Absolute-Naximum Values:
For operation at any altitude
Rating 1 Rating2
Plate Supply Voltage. . . . . . 300 max. 300 max. volts
Plate Voltage + . . . . . . . . 250 max. 250 max. volts
Grid Voltage:

Negative—bias valve . . . . . 55 max. 55 max. volts

Positive-bias value . . . . . - 0 max. volts
Peak—positive valve . . . . . 2 max. - volts
Cathode Current . . . . . e o . 15 max. 2.5 max. ma
Plate Dissipation . . . . . . . 1 max. 0.2 max. watt

Maximum Circuit Valves:
Rating 1 hti-ga'
Grid-Circuit Resistance:
For fixed-bias
operation . . . .+ . .. . O0.5¢max. 40 max. megohms
For cathode-bias
operation . . . . . . . . . 1¢ max. 40 max. megohms

Spins i, 3. 5. 6, 7, and 9 are of a length such that their ends do mot
touch the socket insertion plane.

For high-reliability, 20-hour—life applications.

€ for operation at metal-shell temperature of 15Q° € measured in Zomne “A®
as shown on Dimensional Outline. For operation at other metal-shell
temperatures, see Grid-Circutt-Resistance Rating Chart.

CHARACTERISTICS RANGE VALUES
Note Nin. Nax.

 Heater Current. . . . . 1 O.QS{E (:cei’] OS{E(:CB::] amp
~ Direct Interelectrode Y Y
Capacitances:
Grid to plate . . . . 2 0.8 1.0 ot
Grid to cathode,
shell, and heater . 2 3.4 5.0 pf

—
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HNote Nin. Nax.
Plate to cathode,

shell, and heater. . . . . 2 1.5 2.1 pf
Plate to cathode . . . . .. 2 0.16 0.28 pf
Heater to cathode. . . . . . 2 1.0 1.6 pf
Plate Current (1). . . . . .. 1,3 5.5 8.8 ma
Plate Current (2). . . . . .. 1,4 - 50 pua
Transconductance (1) . . . .. 1,3 7900 10900 umhos
Transconductance (2} . . . . . 3,5 6700 = umhos
Reverse Grid Current . . . . . 1,6 - 0.05 pa
Amplification Factor . . . . . 1,3 54 74
Heater—Cathode
Leakage Current:
Heater negative with
respect to cathode . . . . 1,7 - S pa
Heater positive with
respect to cathode . . . . 1,7 - 5 ua

Leakage Resistance:
Between grid and all
other electrodes
tied together. . . . . .. 1,8 5000 - megohms
Between plate and all
other electrodes
tied together. . . . . . . 1,8 10000 - megohms

Wote 1: With dc heater volts = specified center value, E,(ctr).
Measured in accordance with EIA Standard RS-191-a,

Sote 3: With dc plate supply volts= 110, grid and metal shell co '.f
}o negative end of cathode resistor, cathode resistor !ous
= 150, and cathode-bypass capacitor (uf) = 1000,

Wote A: With dc plate volts = 110, dc grid volts = -5, and metal shel}
connected to ground.

Wote 5: With dc heater volts = 0.9 specified center value.

#ote 6: Wwith dc plate su?ply volys = 150, dc grid supply volts = ~1.7,
grid-circuit resistance negonms’ £ fme internal resistance
of the current meter used for this measurement), and metal shell
connected to ground.

Note 7: With dc heater—cathode volts = 100,

Wote B: With irid 100 volts negative with respect toall other electrodes
tied together.

#ote 9: with plate 300 volts negative with respect to al) other elsctrodes
tied together.

=
o
-
LY
~

SPECIAL TESTS

Short-Duration Shock (1):
Peak [mpact Acceleration . . . . . . 1000 g

This test is performed on a sample tot of tubes to de~
termine the ability of the tube to withstand the specified
Peak Impact Acceleration. Tubes are held rigid in each of
four different positions (X, Xy, Y|, and Yo} in a Navy-Type
High~Impact (Flyweight) Shock Machine and, with tube-electrode
voltages applied, aresubjected to20 blows (5 Ineach position)
at the specified Peak impact Acceleration.

At the end of this test, tubes are criticized for continu—

Ity and Shorts, Transconductance (1), Reverse Grid Current,
and Heater-Cathode Leakage Current.

RADIO CORPORATION OF AMERICA DATA 2
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Long-Duration Shock (2):
Peak fmpact Acceleration . . . . . . 56 9

This test is performed, using a half-sine-wave, 1l-
alllisecond, mechanical shock pulse, on a sample lot of tubes
from each production run to determine the ability of the tube
to withstand the specified Peak Impact Acceleration. Tubes
are held rigid in each of two positions in three mutually
perpendicular axes on a free—fall table. The longitudinai
axis of the tube Is coincident with one of the three axes.
The table Is dropped a total of 18 times to a horizontal sur-
face from a height sufficient to produce the specified Peak
Impact Acceleration. The material of the horizontal surface
is such that the duration of the half-sine-wave shock pulse
Is Il miiliseconds. NO tube-electrode voltages are applied
during this test,

At the end of this test, tubes are critlcized for Continu-
ity and Shorts, Transconductance (1), Reverse &rid Current,
and Heater—Cathode Leakage Current.

Sweep-Frequency Fatigue Vibration:

This test is performed on a sample let of tubes from each
production run to determine the ability of the tube to with-
stand the Sweep-Frequency Fatigue Vibration specified below.
Tubes are helid rigid and operated with dc heater—cathode volts
= 100. During operation, the tube is vibrated through the
frequency range from 5to 500 cps and back to 5 cps. One such
vibration sweep cycle takes approximately 15 minutes. This
cycle |s repeated for a period of 3 hours along each of three
mutually perpendicular axes for a total of 9 hours. The
longitudinal axis of the tube is coincident with one of the
three axes. The vibrations are applied as follows:

a. The vibration from 5to 50 cps is applied with a constant
peak amplitude of 0.040 inch 10.080 inch peak-to-peak}.

®. The vibration from 50 to 500 cps s applled with a con=
stant acceleration of 10 g.

¢. The vibration from 500 to50 cps and then t¢5 cpe follews
the same procedure, but in reverse.

At the end of this test, tubes are criticized for Centinu-
fty and Shorts, Transconductance (!), Reverse Grid Current, ang
Heater—Cathode Leakage Current.

Low-Pressure Yoltage Breakdown:

This test is performed on a sample lot of tubes from each
production run to determine the abiiity of the tube to with-
stand high-altitude {low-air-pressure} conditions. Tubes are
operated with 250 volts rms (60-cycle, ac) applied between
plate and alt other electrodes and metal shell connected to-
gether. Tubes must not break down or show evidence of corona
when subjected to an air pressure (8.0 t 0.5 mm Hg) corres-
ponding to an altitude of 100,000 feet.

Continuity and Shorts:

This test is performed on a sample lot of tubes from each
production run. Tubes are subjected to the Thyratron-Type

= —————
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Shorts Test described in MIL-E-1D, Amendment 5, Paragraph 4,
7.7, except that tapping is done by hand with a soft rubber
tapper (Specifications for this tapper will be supplied upon
request}. The areas of acceptance and rejection for this
test are shown in the accompanying Shorts-Test Acceptance-
Limits graph. Inthis test, tubes arecriticized for permanent
or temporary shorts and open clrcults.

Relisbility Life (20 Hours):

This test is performed on a sample size (minimum of 80
tubes/tot for a 5-lot sampling plan or a minimum of 400 tubes
for a single-lot sampling plan) designed to assure a process
average AFR {Acceptable Failure Rate) of 0.5 per cent for
Inoperatives and 2.1 per cent for Total Defectives and a
process average RFR (Rejectable Failure Rate) of 2.0 per cent
for Inoperatives and 4.7 per cent for Total Defectives.

During this test, tubes are operated at maximum rated
plate dissipation (Rating 2—0.2 watt]).

At the end of this test, tubes are criticized for Change
in Transconductance (1), Inoperatives, and Total Defectives.
A tube is considered Inoperative Ifit has a discontinuity,
permanent short, or air leak.

Heater-Cycling Life (100 Hours):
Intermi ttent Operation . . . . . . . 2000 cycles

This test is performed on a sample lot of tubes from each
production run with heater volts = 1.35x specified center
value cycled | minute ON and 2 minutes OFF, dc haatar-cathode
volts = -100, all other tube electrodes and meta! shell con-
nected to ground,

At the end of this test, tubes are criticized for Heater—
Cathode Leakage Current, Open Heaters, Open Cathode Circuits,
and Heater—-Cathode Shorts.

Intermittent Life (100 Hours):

This test is performed on a sampie tot ¢of tubes from each
production run.

During this test, tubes areoperated at maximum rated plata
dissipation (Rating 1—| watt).

At the end of this test, tubes are criticized for Trans-
conductance (l), Reverse Grid Current, Inoperatives, and
Total Defectives. A tube is considered Inoperative If it has
a discontinuity, permanent short, or air leak.

RADIO CORPORATION OF AMERICA DATA 3
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AVERAGE CHARACTERISTICS
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GRID-CIRCUIT-RESISTANCE RATING CHART
Class A Amplifier—Rating 1
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RE B

Medium-Mu Trigde

NUYISTOR TYPE

Heater Designed to Operate from Battery Supplies
Used in Sonobuoy and Other Expendable Equipment

Electrical:
Heater Characteristics and Ratings:

Voltage (DC). . . . . Tubes wil? be supplied with the heater
designed to operate within + 10% of any specified center
heater voltage between 6.0 and 8.5 volts to meet specific
battery-supply requirements in sonobuoy and other ex-
pendable equipment.

lnput © .« . ¢« ot e e e e e e 0.85 watt

Peak heater-cathode voltage:
Heater negative with respect

to cathode. . . . . . « +« . « o .. 100 max. volts
Heater positive with respect
to cathode. . . . . . . . .. ... 100 max. volts

Direct Interelectrode Capacitances (Approx.):

Grid toplate . . . . . . . . ... .. 2.4 of

Grid to cathode, shell, and heater. . . 4.0 pf

Plate to cathode, shell, and heater . . 4.7 pf

Plate to cathode. . . . . . . . .. .. 0.34 pf

Heater to cathode . . . . . . « . . . & 1.4 pf
Characteristics, Class A Asplifier:
Heater Voltage. . . . . . . . . . . . Specified center value
Plate Supply Voltage. . . . . . . . . 24 volts
Grid. . . . . . Connected to negative end of cathode resistor
Cathode Resistor. . . . . . . . . .. 100 ohms
Amplification Factor. . . . . . . . . 11.5
Plate Resistance {Approx.}. . . . . . 1530 ohms
Transconductance. . . . . o 3go 0 o o 7500 mhos
Plate Current . . . . « « « « « G 8.7 ma
Grid Vol tage {Approx.} forplate ua=50 -5 volts
Mechanical:
Operating Position. . . . . . B B B & ERSCEENEEE Y <arnAgy
Type of Cathode . . . . . . . .« . . . . Coated Unipotential
Maximum Overall Length. . . . . . .« . . o o ¢ o & o 0.800"
Maximum Seated Length . . . . . .. 0@ & oI B0 0.625"
Maximum Diameter. . . . « + + ¢ ¢« v v+ o o - e oo« 0.440"
Weight (Approx.}. v « v v o v v o o o v w0 v v n e 1.9 grams
Envelope. . . . . . . . = 0= Metal Shell MT4
Socket. . . . . . . . .. See Socket & Connector Information

for RCA Nuvistor Tubes at front of this Section
Base. . . Medium Ceramic-Wafer Twelvar 5-Pin (JEDEC No.E5-65)
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Basing Designation—for BOTTOM VIEW
Pin 1% -Do Not Use

Pin 2 -Plate
Pin 3"-Do Not Use
Pin 4 -Grid

Pin 5% -Do Not Use
Pin 6%-Do Not Use
Pin 7*-Do Not Use
Pin 8 -Cathode
Pin 9*-Do Not Use
Pin 10 -Heater
Pin 12 - Heater

AMPLIFIER — Class A

Maximum Ratings, Absolute-Naximum Values:
For operation ot any altitude

Plate Voltage. . . . . . . . . . . ... 50 max.
Grid Vol tage:
Negative-bias value. . . . . . . . o o 55 max.
Peak-positive value. « . . « . « . . 2 max.
Grid Current . . . . . . . o v v 0 0. 2 max.
Cathode Current. . . . . . . o 00000 15 max.
Plate Dissipation. « « « v « ¢« « « « « . 0.45 max.

Typical Operation:
Heater Voltage . . . . . . 0

volts

volts
volts
ma

ma
watt

« o .. . Specified center value

Plate Supply Voltage . . . . . . . . . . 12 24 volts
Grid Voltage . . . . . .. S L. on - -0.7 volt
Grid Resistor. . . . « . ¢« « ¢ o v o o« 33000 - ohms
Amplification Factor . . . . . « v ¢ « . 12 12
Plate Resistance {Approx.) . . . . . . “ 1500 1500 ohms
Transconductance . . . «» + « « - « . . . B000 8000 umhos
Plate Current. . . . . . . g gt he 5.5 9.5 ma
Maximum Circuit Values:
Grid-Circuit Resistance:®

For fixed-bias operation . . . . . . ) 10 max. megohms

For cathode-bias operation . . . . . . 10 max. megohms
® pins and 9 are of a length such that thelr ends do not

1. 3. 5, 6, 7, b
touch the socket insertion plane,

For operation at metal-shell temperatures ug to 150° C,measured in
o

Zone "A* as shown on Dimensional Outline.

r operation at metal-

shell temperatures above 1500 C, see accompanying Grid-Circuit-Re—

sistance Rating Chart.
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CHARACTERISTICS RANGE VALUES
Note Nin. Nax.

fletr

Heater Curremt . . . 1 0.95[ 0'85)] 1.05|;E°'85)] amp

Effctr

Direct Interelectrode
Capacitances:

Grid to plate. . . 2 1.8 2.4 pf
Grid to cathode,
shell, and heater 2 3.4 4.6 pf
Plate to cathode,
shell, and heater 2 1.4 2.0 pf
Plate to cathode . 2 0.26 0.42 pf
Heater to cathode. 2 1.1 1.7 pf
Plate Current (1). . 1,3 6.7 10.7 ma
Plate Current {2). . 1,4 - 50 ua
Transconductance (1} 1,3 6500 8500 pmhos
Transconductance (2) 3,5 5700 - pmhos
Reverse Grid Current 1,6 - 0.05 pna
Amplification Factor 1,3 9 14
Heater—Cathode
Leakage Current:
Heater negative
with respect to
cathode. . . . . 1,7 - 5 pna

Heater positive
with respect to
cathode. . . . . 1,7 - 5 Ha
L eakage Resistance:
Between grid and

all other

electrodes tied

together . . . . 1,8 5000 - megohms
Between plate and

all other

electrodes tied

together . . . . 1,8 10000 - megohms

Note 3: With dc heater volts = specified center value, Er(ctr).

Note 2: Measured In accordance with EIA Standard RS-191-A.

#ote 3: Withdcplate supply volts = 28, grid and metal shell connected to
negative end of cathode resistor, cathode resistor {ohms) = 100,
and cathode-bypass capacitor (uf) = 1000.

Note 8: wWith dc plate volts = 24, dc grid volts = -10, and metal shell
connected to ground.

Note 5: With dc heater volts = 0.9 specified center value.

Mote 6: with dc plate supply volts = %0, dc grid supply volts = -2,
grid circuit resistance (megohms) & 1 %the internal resistance
of thecurrent meter used for this measurement), and metal shell
connected to ground.

#ote 7: With dc heater-cathode volts = 100.

Note 8: With ?rid 100 volts negative with respect toall other electrodes
tied together, and metal shell connected to ground.

Note 9: With plate 300 volts negative with respect to allother

electrodes tied together, and metal shell connected to ground.
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SPECIAL TESTS

Short-Duration Shock (I): O
q

Peak impact Acceleration. . . . . . ... .. . 1000

This test is performed on asample lotof tubes to determine
the ability of the tube to withstand the specified Peak tmpact
Acceleration. Tubes are held rigid in each of four different
positions (X;, X,, Y,, and Y,) ina Navy-Type High—lmpact (Fly-
weight) Shock Machine and, with tube-electrode voltages applied,
are subjected to20 biows (5 ineach position) at the specifiad
Peak Impact Acceleration.

At theend of this test, tubes arecriticized for Continuity
and Shorts, Transconductance (1), Reverse Grid Current, and
Heater-Cathode Leakage Current.

Long-Duration Shock (2):
Peak impact Acceleration. . . . . ... ... . 50 g

This test is performed, using a half-sine-wave, {i-miili-
second, mechanical shock pulse, on a sample lot of tubes from
each production run to determine the ability of the tube to
withstand the specified Peak impact Acceleration. Tubes are
held rigid in each of two positions in three mutually perpen—
dicular axes on a free-fall table. The longitudinal axis of
the tube is coincident with one of the three axes. The table
is dropped a total of 18 times to a horizontal surface from a
height sufficient to produce the specified Peak lmpact Accel-
eration. The material of the horizontal surface is such that
the duration of the half-sine-wave shock puise is [l~milli~
seconds. No tube-electrode voltages are applied during
this test.

At theend of this test, tubes arecriticized for Continuity
and Shorts, Transconductance (1}, Reverse Grid Current, and
Heater—-Cathode Leakage Current.

Sweep-Frequency Fatigue Vibration:

This test is performed on a sample lot of tubes from each
production run to determine the ability of the tube to with-
stand the Sweep-Frequency Fatigue Vibration specified below.
Tubes are held rigld and operated with dc heater-cathode volts
= {00. Ouring operation, the tube is vibrated through the
frequency range from 5to500 cps and back to 5 cps. One such
vibration sweep cycle takes approximately |5 minutes. This
cycle is repeated for a period of 3 hours along each of three
mutually perpendicutar axes for a total of 9 hours. The
longtudinal axis of the tube is coincident with one of the
three axes. The vibrations are applied as follows:

a., The vibration from 5to50 cps is appiied with a constant
peak amplitude of 0.040 inch [0.080 inch peak-to-peak).

b. The vibration from 50 to 500 cps is applied with a
constant acceleration of 10 g.

€. The vibration from 500 to 50 cps and then to 5 cps fol lows
the same procedure, but In reverse.

At the end of this test, tubes are criticized forContinuity

O
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| and Shorts, Transconductance (|}, Reverse Grid Current, and
Heater-Cathode Leakage Current.

Low-Pressure Voltage Breakdown:

This test is performed on a sample lot of tubes from each
w production run to determine the ability of the tube to with—
| stand high-altitude {low-air-pressure} conditions. Tubes are
operated with 250 volts rms (60-cycle, ac} applied between
\ plate and ali>other electrodes and metal shel! connected
together. Tubes must not break down or show evidence of
|
|
|

corona when subjected to an air pressure (8.0 t 0.5 mm Hg!
corresponding to an altitude of 100,000 feet.
Continuity and Shorts:
This test is performed on a sample lot of tubes from each
production run. Tubes are subjected to the Thyratron-Type
3 Shorts Test described in MIL-E-10, Amendment 5, Paragraph
4.7.7, except that tapping Is done by hand with a soft rubber
tapper (Specifications for this tapper will be supplied upon
request). The areas of acceptance and rejection for this
‘ test are shown in the accompanying Shorts-Test Acceptance-
; Limits graph. In this test, tubes are criticized for per—
‘ manent or temporary shorts and open circuits,
‘ Reliability Life (20 Hours):
This test is performed on a sample size (minimum of 80
‘ tubes/lot for a 5-lot sampling plan or a minimum of 400 tubes
| for a single-lot sampling plan} designed to assure a process
average AFR {Acceptable Failure Rate) of 0.5 per cent for
‘ Inoperatives and 2.1 per cent for Total Defectives and a pro-
cess average RFR (Rejectable Failure Rate) of 2.0 per cent for
: {noperatives and 4.7 per cent for Totat Defectives.
During this test, tubes are operated at maximum-rated
piate dissipation.
At the end of this test, tubes are criticized for Change
in Transconductance {1}, Inoperatives, and Total Defectives.
| A tube is considered Inoperative If it has a discontinuity,
permanent short, or air leak.
Heater-Cycling Life (100 Hours)
Intermittent Operation . . . - . - . . . ... 2000 cycles
This test is performed on a sample lot of tubes from each

| production run with heater volts = 1.35x specified center
: value cycled | minute ON and 2 minutes OFF, dc heater-cathode
volts = -100, all other tube electrodes and metal shel!l con-

nected to ground.
At the end of this test, tubes are criticized for Heater—
| Cathode Leakage Current, Open Heaters, Open Cathode Clrcuits,
| and Heater-Cathode Shorts.

(P& RADIO CORPORATION OF AMERICA DATA 3
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intermittent Life (100 Hours):

This test s performed on a sampie et of tubes from esch
production run,

During this test, tubss are operated at maximum—rated
pilate dissipation.

At the end of this test, tubes are criticized for Trans-
conductance (1), Reverse Grid Current, |noperatives, amd
Total Defectives. A tube is considered Inoperative if it has
a discontinuity, permanent short, or air leak.

SHORTS-TEST ACCEPTANCE LIMITS

100
o
g
S 11T
(53 8 ra
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:
: N 4
o '5
§ y :
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|
1 2 4 & 8 2 4 & 2 4 & 8
i o 100 1000
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OB 0t
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[+ 400 MAX. DIA.
—

£
1)

S

[—435 MAX. UA.—J
(NOTE )

BASE
JEDEC No.ES-68
Dimensions in inches CHEAET)

BOTTOM VIEW
Showing Arrangement of All || Base Pins

MODIFIED BOTTOM VIEW
With Element Connections Indicated
and Short Pins Not Shown

NOTE 1: MAXIMUM OUTSIDE DIAMETER OF 0.440" IS PERMITTED

ALONG 0.190" LUG LENGTH.

WOTE 2: METAL-SHELL TEMPERATURE SHOULD BE MEASURED IN

ZONE "A",
RADIO CORPORATION OF AMERICA DATA 4
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AVERAGE PLATE CHARACTERISTICS
With Amplification Factor as Variable
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AVERAGE PLATE CHARACTERISTICS
With Plate Resistance as Variable
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| q q
| High-Mu Triode
|
7-PIN MINIATURE TYPE
FRAME-GR (D CONSTRUCT [ON "PREMIUM" VERSION OF 6J4
For Cathode-Drive UHF Amplifier Applications (up to
500 Mc) in Equipment Requiring Exceptional Stability
| and Reliability under Severe Environmental Conditions
| Electrical:
| Heater Ratings and Characteristies:
Voltage (AC or DC). . . . . . D OGE o6 6.3:0.3 volts
Current at heater volts = 6.3 . . . . . . 0.400 amp
| Peak heater—cathode voltage:
| Heater negative with respect tocathode. 100 max. volts
| Heater positive with respect tocathode. 100 max. volts
1 Direct Interelectrode Capacitances:®
| Cathode to plate. « « « v v v v o & . o 0.2 max. pf
‘ Input (Cathode-drive operation):
| Kto (G+ IS, HIP . . . . ..o .. .. 1.5 pf
‘ Qutput (Cathode—drlve operation):
| Pto(G+ IS, H)b . . . ... ..... 5.0 max. pf
| Grid and internal shield to plate . . . . 2.8 pf
| Heater to cathode . . . . . . 2w v n D pf
‘ Mechanical:
Operating Position. « « ¢« v ¢« ¢ ¢ v ¢ ¢ ¢ o 0 « « o s & & Any
Type of Cathode . + « « v v ¢ o ¢ v o o Coated Unipotential
Maximum Overall Llength, . . . . . . .. .0 v o 2-1/9"
Maximum Seated Length . . . . . . . .. 1-7/8"
Length, Base Seat toBuIbTop (Excludlng tlp). D 1l2h ¢ 3/32"
‘ Diameter. « v ¢ v v v v v e i i v e 0.650" to 0.750"
| Dimensional Outline (JEDEC No.5-2). . . . See General Section
BUD S B - il ER e i o T R B T5-1/2
‘ Base. . . . . . . Small-Button Miniature 7-Pin (JEDEC No.E7-1}
: Basing Designation for BOTTOM VIEW. . . . . . . . . . . 780
‘ H G,IS
| Pin 1-Grid, Internal Shield OO
Pin 2 —Cathode H G,IS
Pin 3 —Heater &) (©)
| Pin 4 —Heater \
} Pin 5-Same as Pin 1 @) Q
‘ Pin 6 —Same as Pin 1 K P
| Pin 7-Plate
\ 0
! Characteristics, Class Ay Amplifier:
| Plate Supply Voltage 080040 Of cauboto LA OB ok g 150 volts
| Gride « .+ . . o MSeEBRE Connected to negative end
‘ of cathode resistor
l Cathode ReSiStor- « « v v v « v o « o o o « o« & 100 ohms
‘ Amplification Factor., . . . . mEmERBeEE  92.5
Plate Resistance (Approx.}. . « « « « « « « .. 4800 ohms
TransconductanCe. . « « v o ¢ ¢« 4 ¢ « « @ o o 11000 imhos
— —_—
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Plate Current . . .

Grid Voltage (Apprex.) for plate pa =

CLASS A AMPLIFIER

Mex imum Ratings, Absolute-Naximum Values:
For operationat altitudes up to 80,000

feet and frequencies up to

Plate Voltage . . « .
Grid Voltage:

Negative-bias value .
Positive-bias value . . .

Cathode Current . . .

Plate Dissipation . . .

Bulb Temperature (At hottest
point on bulo surface). . d

Maximum Circuit Values:

Grid—Circuit Resistance:

For grid-resistor-bias operation, . . « . . «

sio mo o~ oo A
60. . .

. -15

500 Nc

150
55

PP
N
Q

2.5
. 120

volts

volts

volts
volts

watts
o¢

0.25 megohm

& with external shield JEDEC No.316 connected to ground except &8s noted.
With external shield JEDEC No.316 connected to grid.

CHARACTERISTICS RANGE VALUES

Note Nin. HNax.
Heater Current. « « « » ¢« ¢ » o« o« 1 0.375 0.42% amp
Direct Interelectrode
Capacitances: 2
Cathode to plate. . . . . . .. 3 - 0.2 pf
Input (Cathode—drive
operation):
Kto (G+1S,H)....... 4 5.5 9.5 of
Qutput {Cathode-drive
operation):
Pto(G+ IS, H..eooeoeoeoe 4 - 5.0 pf
Grid and Internal shield
toplate. « « =« ¢« v v 0 « e . 3 2.3 3.3 pf
Heater to cathode . . . . . . . 3 1.0 4.5 pf
Plate Current {1) . . . . . 5 1,5 9 18 ma
Plate Current (2} . o . . . . . . 1,6 - 60 ua
Transconductance (1). . . « « A 1,5 8800 13200 umhos
Transconductance (2) for an .
individual tube expressed ()
as a per cent of Trans— -
conductance (1) . « « v « . . - 5,7 - 15 %
Reverse Grid Current. . . . « . . 1,8 0 0.5 ua
Amplification Factor. . . . . . 1.8 40 65
Heater-Cathode Leakage Current
Heater negative with
respect to cathode. . . « . 1,9 - 10 ua
Heater positive with \ )
respect to cathode. . . . . . 1.9 - 10 pa
—=
DATA | RADIO CORPORATION OF AMERICA
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Leakage Resistance:
Between grid and all other
elements connected together . 1,10 380 -  megohms
Between plate and all other
elements connected together . 1,11 500 -  megohms

ote 1: With ac or dc heater volts = 6,3,

#ote 2: Measured In accordance with E1A Standard #3-191-a,
wote 3: With external shield JEDEC No.316 connected to ground.
Note 8: wWith external shield JEDEC No.316 connected to grid.

Hote B3: With dc plate-supply volts = 150, grid connected to negative
end of cathode resistor, cathode resistor (ohms) = 100, and
cathode-bypass capacitor (uf) = 1000,

Ngte 6: With dc plate volts = 150 and dc grid volts = =185,
#ote 7: With ac or dc heater volts = 5.7,

Rote 8: With dc plate supply volts = 173, grid=circuit resistance
(megohms) = 0.25, and cathode resistor (ohms) = 150.

Note 9: With dc heater—cathode volts = 100,

fote 10: With grid 100 volts negative with respect to al) other elemsats
connected together.

Note 11: with plate 300 volts negative with respect to al! other ete=
Asnts connected together.

SPECIAL TESTS
High-Impact, Short-Duration Shock:

Peak Impact Acceleration. + « v v ¢« v ¢ s o s+ . 480 9
Duration of half-sine-wave
mechanical-shock puise. o v o ¢ ¢« ¢« o o ¢ o o 1 msec

Tnis test is perfurmed on sample tubes frow each produc
tlon iot to determine the ability of the tubes to wlthstend
the specifled acceleration for a short time Interval, Tubes
are rigidly mounted i2 each of four different positions (X3,
X2, Y1, and Y2} in a Navy-Type High-Impact (Flyweight) Shock
Machine and are subjected to 20 blows (5 in each position)
under the following conditions; heater volts = 6.3, dc plate
supply volts = 150, dc grid volts = -1.5, grid resistor [(meg~
ohms) = 0.1, and dc heater-cathode volts = 100.

Tubes are then criticized for Transconductance change (11,
Reverse Grid Current, and Heater-Cathode Leakage Current under
the conditions specified in the CHARACTERISTICS RANGE VALUES
and are subjected tothe Constant-Frequency Vibration Test and
the Continuity and Shorts Test described below.

Fatigue VYibration:

Peak Vibrational Acceleratien . . . . . . . . . . ] 9
Vibration Frequency « « « « « « s s s s s s s« s« 25 cps
Duration of Test. . « « . . ¢« e v o ¢« v s o o o« 96 hours

This test is performed periodically on sample tubes to de-
termine the ability of the tubes to withstand the specified
acceleration at aconstant vibration frequency for an extended
time interval. Tubes are rigidly mounted on a platform vi-
brating with simple harmonic motion at a constant vibration
frequency of 25 cps and, with heater volts = 6.3, are sub-—
jected to the specified acceleration for 96 hours (32 hours
in each of three different positions X3, Xz, and Yy).

2) RADIO CORPORATION OF AMERICA DATA 2
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Tubes are then criticlzed for changes im Transconductance
U1}, Reverse Grid Curfent, and Heater-Cathode Leakage Current
under the conditions specified in the CHARACTERISTICS RANGE
VALUES and are subjected to the Constant—Frequency Vibration
Test and the Continuity and Shorts Test described belew.

Constant-Frequency Vibration:

Peak Vibrational Acceleration « + v« v « « v « ,» 10 [
Vibration Frequency . . . vyae O [~
RMS Voltage across plate Ioad resistor. « « « . 150 max. mv

This test is performed on sample tubes from each produc—
tion lot to determine if loose parts or mechanical resonance
are present at the specified acceleration and vibration fre-
quency. Tubes are rigidly mounted on a platform vibrating
with simple harmonic motion at a constant frequency of 40 cps
and, with the tubes operating under the conditions specified
in the CHARACTERISTICS RANGE VALUES for Transconductance (1)
with the addition of a plate load resistor of 2000 ohms, are
subjected to the specified acceleration. During this test,
the rms voltage across the plate !ced resistor must not exceed
i30 millivolts.

Yariable-Frequency Vibratiomn:

Peak Vibrational Acceleratiof « « + « « o « « 10 9
Vibration-Frequency Range . . « « + « « » « » H50t0500 epg
RMS Voltage across plate load resistor. . « . 100 max. v

This test is performed periodically on sample tubes to
determine if mechanical resonance is present at the specified
sacceleration over the specified frequency range. Tubes are
rigidly mounted on a platform vibrating with simple harmonic
motion over a frequency range of 50 to 500 cps and, with the
tubes operating under the conditions specified in the CHARAC-
TERISTICS RANGE VALUES for Transconductance (l) with the
addition of a plate load resistor of 2000 ohms, are subjected
to the specified accelieration in each of two different posi-
tlons, X3 and X2. The acceleration over the frequency range
is within £20 percent of the reference acceleration at 100 cps.
The frequency is increased from 50 to 500 cps with approxi=-
mately logarithmic progression and 4 to 5 minutesare required
to traverse the frequency range. During this test, the rms
voltage across the plate load res’'stor must not exceed (00
millivolts.

High-Altitude Yoltage Breakdewn:

Effective Altitude. « . . « ¢« « ¢« ¢« « « « . 80000 ft
Air Pressure. . .« v « o v ¢ ¢ ¢ o s o o o 21t2m@
Mblent‘renperature............ ]
RMS Voltage between plate
base pin and adjacent pinS. « « « « « o 500 volts
This test is performed periodically on sample tubes from
sach production lot to determine the ability of the tubes to
withstand high-altitude (low-air-pressure) conditions. In this
test at an ambient temperature of 25° t 5° ¢, while the tubes

DATA 2 RADIO CORPORATION OF AMERICA
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are subjected to a reduced air pressure of 21 £+ 2 mm Hg corre-
sponding to analtitude of 80,000 feet, a 60-cps, ac rms volt-
age of 500 volts is applied between the plate base pin and
adjacent pins. Tubes must not break down (arc over) or show
evidence of corona.

Continuity and Shorts:

This test is performed periodically on sample tubes from
each production lot to determine the presence of open clrcuits,
temporary or permanent shorts, or air leaks. Tubes are sub-

jected tothe Thyratron—-Type Shorts Test described in Military
Specification MIL-E-1E, method |201.

Heater-Cycling Life:
Duration of TeSt. o « « s o o o a o « « s « « 5 2000 cycles

This test is performed on sample tubes from each produc-
tion lot with heater volts = 7.0 cycled | minute ON and 4
minutes OFF for 2000 cyclies, dc heater-cathode volts = 100
continuously ON, and novoltages applied to the plate or grid.
After 2000 cycles, tubesarecriticized for changes in Heater—
Cathode Leakage Current and Leakage Resistance, and for Open
Heaters, Open Cathode Circuits, and Heater-Cathode Shorts.

Stability Life (20 Hours):

This test is performed at room temperature on sample tubes
from each production lot to determine if the tubes are stable.
After 2 hours and again after 20 hours of operation under the
conditions specified in the CHARACTERISTICS RANGE VALUES for
Transconductance (|) with the addition of a grid resistor of
0.25 megohm and with dc heater-cathode volts = 100, tubes are
criticized for the change in Transconductance ¢1).

Early-Hour Survival-Rate Life (100 Hours):

This test is performed on sample tubes from each preduc-
tion lot to assure a high early-hour survival rate. After
100 hours of operation under the conditions specified for the
Stability Life Test above, tubesarecriticized for the change
in Transconductance (1) and are then subjected to the Continu-
ity and Shorts Test.

Intermittent-Conduction Life ((000 Hours):

This test is performed on sample tubes from each produc—
tion lot to assure the high quality of individual tubes and
to guard against epidemic fajilures due to excessive trans—
conductance change in any of the characteristics speclfied
betow. After 500 hours of operation under the conditions,
specified for the Stability Life Test above and, in addition,
with heater voltage cycled 110 minutes ON and 10 minutes OFF,
and bulb temperature= 120°C, tubes are criticized for changes
in Heater Current, Transconductance (1), Transconductance (2},
Reverse Grid Current, Heater-Cathode Leakage Current, Leakage
Resistance, and for Open Circuits, Permanent Shorts, Air Leaks,
and Tota! Defectives. After 1000 hours of operation, tubes
are again criticized foral! of the preceding defects with the
exception of the change in Transconductance (2).

RADIO CORPORATION OF AMERICA OATA 3
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High-Mu Triode
ENVIRONMENTAL TESTS AR LRI P E LIFE TESTS
For Condenser-Microphone Preamplifiers, Piezoelectric- and
Ceramic-Pickup Preamplifiers, and Other Voltage Amplifier
Applications Requiring Amplification of Extremely
Small Signals at DC to 200 kc/s
ELECTRICAL CHARACTERISTICS
Bogey Values
Heater Voltage, (DCor AC) . . . . ... Ef 6.3 Y
Heater Current at E¢ = 6.3V . .. ... I 100 mA
Heater Input . . . . ... .. v e Pf 0.63 w
Direct Interelectrode Capacitance:
Without external shield
Input: G to (K, S, Hl. « v o v v v v g .% pF
Output: P to (K, S, H} « v v v v v o . g 1.7 pF
Plate to cathode + « o« s o o s o o o & pk 0.20 pF
Grid tocathode. « « « « ¢ « v 4 e 4. ¢ 2.6 pF
Heater to cathod®. e « o w6 & o e cg: 1.0 pF
CLASS A| AMPLIFIER
For Following Characteristics see Conditions
Amplification Factor . . . . . ... .. m 127
| Plate Resistance (Approx.) . . . . . . . ™ L] kO
| Transconductance . . . . « « v 4 o . . . 3100 .mho
} OC Plate Current . . . . . . ... ... fp 1.5 ()
| Cutoff DCGrid Voltage for Ip = 10 pA. . . Ec(co) -1.7 ]
| Conditions
| Heater Voltage . . . . . v v v v v o & & E¢ 6.3 v
‘ Plate Supply Voltage . . . . . ... .. Ebb 120 v
| Grid Supply Voltage. . « . v v v o o o+ . Ece 0 v
| Cathode Resistor . . . . . . ... ... Rk 200 Q
| Metal Shell. . . . . . ... ... Connected to system ground
| ABSOLUTE MAXIMUM RATINGS
For operation as aClass-Ag Amplifier Tube
; at frequencies up to 200 kc/s
| Plate Supply Voltage . . . . . . . ... Epp 330 v
| DC Plate Voltage « « o « v v ¢ o ¢ o « & Ep 250 v
| Grid Voltage
‘ Peak positive value « « v v « v s « « ©cm 0 v
DC positive value. « o v s o o« o o o » Eg 0 v
| DC negative value. + v v o ¢ v o o« o . Eg =55 y
| Peak Heater-Cathode Voltage. . . . . , . ehkm +100 v
| Heater Voltage, OCor AC . . . .. ... Ef 5.7 to6.9 ¥
: Instantaneous Voltage. . . . . . . . . .See Breakdown-Voltage
; Between base pins and metal shel} Characteristics Curve
; Average Cathode Current. . . . . , . . . 'k‘av) 2 mA
| Plate Dissipation. . . . . v . .o . .. b 0.8 W
| Envelope Temperature®. . . .. .. .. . Te 150 ©°C
= —— ——
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E— :
MAXIMUM CIRCUIT VALUES
 @rid-Circuit Resistance
| For fixed-bias operation ., . . . . . Rglckt % m
| For cathode-bias operation . . . . . Rgfckt 100 ]

MECHANICAL CHARACTERISTICS

|

| Operating Position . . . . .

: Type of Cathode. . . . . .
Maximum Overall Length (1g
Maximum Seated Length (lsm

, S . Any
Coated Unipotential
.« . 0.800 in
v o« 0.625 in

| Maximum Diameter (dg). « » » L. 0.480 in
\ Weight (Approx.) . « « « « « & B0 o 1.9¢
| Dimensional Outline. . « + « « . - JEDEC No.4-4
|

Envelope . . . .+ + « v v+ v v . v . -JEDEC Designation MT
Base®., . . . Medium-Ceramic-Wafer Twelvar 5-Pin (JEDEC E5-65

‘ )
| Basing Designation for BOTTOM VIEW . . . . « « « . . . . |2AQ

Pin 1P_Do Not Use

Pin 10 —Heater
Pin 11 -Omitted
Pin 12 -Heater

INDEX=LARGE LUG
©=SHORT PIN—IC

|
\
|
i
i Pin 9 Do Not Use
:

TYPICAL OPERATION
| In High-Inpst-Inpedance, Cathode-Follower Circuit

)
I Heater Voltage . . « « v « « ¢ « o o & Ef 6.3 v
| Plate Supply Yoltage . . « . « o « ¢ » Ebb 150 y
| Cathode Bias Resistor (Bypassed) . . . Rk(bias 8.8 k0
1 Cathode Load Resistor. . . » « . « « « Rk{load 15 kQ
| Grid ReSistor. « . « « « s « o o s o & Rg 100 Mo
Input Resistance (Approx.) . « « « o R} ] [ 4}
| Output Resistance (Approx.)
1 Source resistance (Rs) = 1 e Ro 7 W
‘ Average Grid Current . « « « . « < o« lg(av &1 L)
| Average Plate Current, « « « « . « « « Ipblav 6.3 wmA
|

. Designed to mate vith Cinch lifg. Co. Socket No. 138 65 92 025, 133 65 91084,
[ or squivalent.
Pins 1, 3, S, 6, 7, and 9 are of a leagth such thet their cuds &v ast
touch the socket insertion plane.
© Measured on metal shell in Zome "A" (Ses Dimensiomal Owiiine).

DATA | RADIO CORPORATION OF AMERICA
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INITIAL CHARACTERISTICS LIMITS
Note Min Max
Heater Current . . . . . 0 I 90 110 mA
Direct Interelectrode Capncltanceu
Grid to plate. « + + + .

L]
S
N

Input: G to (K, S H). 5 3.0 3.8
OQutput: P to (K, H) . 1.5 1.8
Plate to cathode « e 0.17 0.23
Grid to cathode. . 2.2 3.0
Heater to cathode. 0.8 1.2

5 160

Transconductance , .
Plate Current. . . .
Cutoff Plate Current
AC Voltage Amplification
Total Grid Current . . . .
Heater-Cathode Leakage Curren:
Leakage Resistance
Between grid and all other

~N

28
g

Amplification Factor

NONEWWWNNNNNN
]
©®
~N o~

t

S o
%g' 8%
8 8 Lp.zel ey

electrodes connected together . . 8 50 -

Between plate and all other

electrodes connected together . . 9 100 -
Inoperatives . . . . ... ..... |0 v

Note 1: With Ef = 6.3 V.

Note 2: Measured without external shield.

Wote 3: With Ef = 6.3 V, Epp = 120 V, Ecc = 0 V, By = 200 0,
C 1000 uF, metal shell grounded.

Wete 8: With Ef = 6.3V, By, = 120V, Ec = -1.7V, metal shell
grounded.

Wote &: With Ef = 6.3 V, Epp, = 120 v, E.. = 0 V, Rg = 10 MQ,
Cc(in) =0.1uF, grid-signal-source mternnl nnpednnce
<2SOOQ Eg=0.2V (rms, 60 c/s, sinewave), Rp 0.5 M,
Celout) = % 5 uF. BMSvoltage component measured across
the seriesplate resistor witha 5 M) (min.) input im-
pedance vacuum-tube voltmeter.

Note 6: WithEf=6.3V, Ep=200V, Ecc= -1V, Rg = 1 M), metal
shell grounded.

Wote 7: With Ef = 6.3 V, Epg = £100 v,

Mote 8: WithEg=6.3V, Eg-all = -100 V, metal shell grounded

Note 9: WithEg=6.3V, l:‘.p_.u = -300V, metal shell grounded.

fote 10: Tubes arecriticized for Shorts, Discontinuities, and
Air Leaks.

ENVIRONMENTAL TESTS
High-Impact, Short-Duration Shock

Peak Impact Acceleration , . . . . . . v 4 4 4 1000 g
Duration of Approximate Ha]f-slne-wave

Mechanical-Shock Pulse . . . . . . .. ... 0.8:0.2 ms
Operating Conditions during Test

Ef=6.3V, Epb=120V, Ecc =0 V, Rk = 200 a, Rg =z 1 M), Ehk =

100 v.

2) RADIO CORPORATION OF AMERICA DATA 2
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Min Max
Post-Shock Limits and Rejection Criteria
ERp (AC Voltage Amplification} « « « v o+« B -
Ic.....................--O.IpA
lhke o o = o o s » SIS R U £10 uA
ERpm {Variable-Frequency-Vibration Test
Limi ts) over Vibrat ion—Frequency Range of:
BtoOBKE/S o v o v o v s s = 50 =Y
6 to 15 KC/S 4 ¢ s o 0 o o s i e e = 1000 av
Tap and Permanent Shorts, and Discontinuities. . v

Low-(mpact, Long-Duration Shock

Peak impact Acceleration . . . « « « o ¢ s o o o 50 g
Duration of Approximate Half-Sine-Wave

Mechanical-Shock Pulse « « « « « « o o s o o o« 1122 ms
Condition during Test

No tube—element voltages are applied.
Post-Shock Limits and Rejection Criteria

Same as those specified above for the High-impact, Short=Du-

ration Shock Test.

Sweep-Frequency-Vibration Fatigue

Vibration-Frequency Range (Overall) . . . . . 5to500to5 c/s
Peak Displacement
5t050450t05 C/S 4 o ¢ o o o v s e s e s 0.040 in
Peak-to—peak value « « « o o o s ¢ o « o o 0.080 in
Peak Yibrational Acceleration. . « « « « « 10 9
50 to 500 to 50 c/s

Period of | Sweep Cycle (Approx.) . . « . . « 15 [ ]
5 to 500 to 5 c/s

Duration of Test (Overall) . . . « « « « o 9 h
Along each of 3mutually perpendicular axes . 3 h

Operating Condition during Test
Es = 6.3V
PosI-Sueep-Frequency-Vibration-Fntigue Limits
and Rejection Criteria
Same as those specified above for the High-Impact-Short—Ou—
ration Shock Test.

variable-Frequency Vibration

Vibration-Frequency Range (Overall) .. ... 3te ib kels
Peak Yibrational Acceleration. . « « « « « « » 1 [}
fn X1 position
Period of | Sweep Cycle (3to15 ke/s) « o « .« & 7 s
Operating Conditions during Test
Ef =6.3V, Epp =120V, Ecc = OV, Rk = 2009, Rp = 2 ki
Limits . Min  MNax
E{ over Vibration-Frequency Range of:
Rg"toekc/s................- 35 oY
Gto15 KE/Se « o a s o s s s 8 s s 8 o 8 s = 700 v

DATA 2 RADIO CORPORATION OF AMERICA
Electronic Components and Devices Marrison, N. J.
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LIFE TESTS

Heater Cycling
Duration of Test . . . . . . . .. ¢« . . ¢ ... 2000 cycles
Operating Condltlons
Ef=8.5 V cycled 1 minute ON and 2minutes OFF, Epy = -180 V
continuously ON.
Rejection Criteria
Heater-Cathode Shorts, and Heater and Cathode Discontinuities.

Intermittent Operation (2, 20, 100, 500, and 1000 Hours)
Operating Conditions
Ef = 6.3Vcycled 110 minutes ON and 10 minutes OFF, E, = 120V,
Ecc -1V, Epk =100V, Rk =00, Ry= 1M, Py = 0.3 W {approx.},

Tg = 1500C min.
End-Point Limits At|2 and 20 100 500 1000 h
Min Max|Min Max |Min Max|Min MNax
On o o+ o v oo |- =200 - |- =] - =~ |pmho
Ago/t. o ¢ o 00 o | = #10] - - - =-|- - %
AFRp/t v v v h v u | = ~ | = - | - t10f - 115 %
AvglAERp/tl. P e - - 71 - 10 %
Coeeloesaal= =]~ 000 - ~01] - 01| pA
lhike « o ¢ o e v o | = =1 = - - #0] - 10| A
DIMENSIONAL OUTLINE
JEDEC Wo.4-4
be- 400 MAX, DIA.
-
MT4
METAL—»]
SHELL
628
MAX.
8l
’ AN TR
ZONE "
(NOTE 2)
Ao N
J_l_.

BASE
9208-12024 ‘—-“?,,'g#g-.,"“"l JEDEC No.E5-65
DIMENSIONS tN INCHES

Note I: Maximum outside diameter of 0.440" is permitted along
0.190" lug length.

Note 2: Envelope temperature should be measured in zone "A",

(¥R RADIO CORPORATION OF AMERICA DATA 3
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Typical Plate Characteristics

%
12 A—1(93) 39VLI0A Fivd 20
002 o] 00!
BH - * .
H + - e -
S s - : T AT T T
= | -t 3 ol isay " pre 04
A 3 AT h
sies ;! TR
et Gliiite i g
e 4 3 3 AT :
: + pares san =
A + e oee 28 84588 87 2540 I
ekt : HE e Ot
M 3
4 7
A 33 s
GRS ? SRR
H 2 A
)i !
O]
:t Sist b
o $ 3

~
DC PLATE CURRENT (Ip)—mA

I2CM- 13213

e

Harrison, N. J.

RADIO CORPORATION OF AMERICA

Electronic Components and Devices

DATA 3



8628

10-65

DATA 4

92CM-13214

Harrison, N. 4.

DC PLATE CURRENT (Ip)—mA:

Typical Characteristics
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| Breakdown-Voltage Characteristic

ALTITUDE —kft

ISO 100 150
e Ry ) 1

AMBIENT TEMPERATURE (Tp) = 25°C

EFFECTS OF TUBE SOCKET, ENVELOPE
TEMPERATURE , RADIATION, ETC. IGNORED.

INSTANTANEOUS BREAKDOWN VOLTAGE

BETWEEN BASE PINS 8 METAL SHELL—V

| ;

|

:

’ 8 6 4 8 & € 4

| 100 10 ol
AR PRESSURE —mmilg

‘ rCa~1316M

‘r

i

|

|

|

|

|

|

\

|

= —— e ————
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8808

I-iigE-Mu Triode
NUVISTOR TYPE

For Cathode-Drive, Low-Level Class-C
RF-Power-Amplifier, Oscillator, or Fre-
quency-Multiplier Applicationsto 1.2 GHz

ELECTRICAL CHARACTERISTICS - Bogey Values

Heater Voltage, dc or ac ...... Ep 6.3 v
Heater Current at E, = 6.3 V. k 340 mA
Direct Interelectrode Capacitances:
Without external shield
Input: K to (G, S, H) ...... G 9.6 pF
Output: P to (G, S, H)..... % 2.7 pF
Heater to cathode ...c..se.0. Chi 2.6 pF
Plate to cathode.....cvu ... Cok 0.050 pF
Forthe following characteristics, see Conditions below:
Amplification Factor ........... " 100
Plate Resistance (Approx.) .. rp 6400 9}
Transconductance ...... = 18000 umho
DC Plate Current......ccueuenee I 15 mA
Cutoff DC Grid Voltage for
Ip =10 HA e Ec(co) -5 v
Conditions
Heater Voltage......ccocoinennnnns Eh 6.3 v
Plate Supply Voltage ., Ebb 200 v
Grid Supply Voltage ...civeeee. Ecc 0 v
Cathode ReSiStor .oovvmuriivins Ry 68 9]
MECHANICAL CHARACTERISTICS
Dimensional Outline.........c.ceceueee veve. See Outline Drawing
Maximum Overall Length (lm) seEssnesamessas mussameaase  0.985 in
Maximum Seated Length (Igm) .ccveucee.- seresssiesnsnsese 0,780 in
Maximum Diameter (dy) ....oveies - 0.440 in
Envelope ........ o 0000000 COJLACEINGH JEDEC Designation MT4

Top Cap® Small (JEDEC Designation C1-46)

m@ Z}T_I Electronic DATA 1
Components 5-69



.......... sessssesesces Medium-Ceramic-Wafer Twelvar 6-Pin
(JEDEC Designation E6-93)

Type of Cathode .....coovesetnaressssscensenss. Coated Unipotential

Operating Position ....

. Any
Cooling ...vcvennannas R ——— Conduction

b

MAXIMUM RATINGS - Absolute-Maximum Values

For operation as a low-level class-C rf-power-amplifier,
oscillator, or frequency-multiplier tube at frequencies up
to 1.2 GHz

IcAS®
Plate Supply Voltage (Ebb) 4
Up to 50,000 feet.............. (S————— wese. 1000 v
Above 50,000 feet.... See Breakdown-Voltage Characteristics
DC Plate Voltage ....cceecoveee Eb 1000 v
Grid Voltage:
Peak......... B . ™ 30 v
+0 v
DPE.... sisnoceneassmsreEtetrmmae Ec -100 v
Peak Heater-Cathode Voltage ehk 1100 v
Heater Voltage, dc or ac....... Ey 5.7 to 6.9 \%
Peak Cathode Current .....y..00 i‘k 1000 mA
Bee Pulse-Rating Chart
Average Cathode Current .,.... I, 75 mA
Plate Disaipation.......... cevest Py 6® w
Grid Digsipation ..ccueeeeeeeccnes F’g 200 oW
8ee Grid-Dissipation Rating Chart
Envelope Temperature‘ ....... . T 200 oc
MAXIMUM CIRCUIT YALUES
ICAS
Grid-Circuit Resistance: lig

For fixed-bias or cathode-
bias operation: 50 K
See Grid-Circuit-Resistance Rating Chart

TYPICAL OPERATION - CCS9
As cathode-drive rf power amplifier

Frequency ....ccceececevesasces b f b GHz
Heater Voltage............ sereane Eh 6.3 v
DC Plate-to-Grid Voltage...... Ebg 206 v

m@ Electronic DATA 1
Components



DC Cathode-to-Grid Voltage.. Ekg 5.8 v

From grid resistor of ......... Rg 300 Q
Average Plate Current ....c.ee I 50 mA
Average Grid Curmrent,_....... I 19 mA
Driving Power (Approx.)....... Pg 1.0 mW
Useful Power Output (Approx.) P, 5 v

As cathode-drive frequency doubler

Output Frequency ....eeeeeeeeens £, 1.2 GHz
Heater Voltage...... B0cos E, 6.3 A\
DC Plate-to-Grid Voltage...... Ebg 200 v
DC Cathode-to-Grid Voltage. Ek‘ 11 v

From grid resistor of ......... R. 1000 0
Average Plate Current ,,, Ib 38 mA
Average Grid Current ........... I 10.5 mA
Driving Power (Approx.)........ Pg 1 v
Uaeful Power Output (Approx.). P, 2 w
TYPICAL OPERATION
As pulsed cathode-drive class-C amplifier
Output Frequency .............. 'o 1 1 GHs
DC Plate-to-Grid Voltage ..... Ebg SO0 1000 v
DC Cathode-to-Grid Voltage ... Ekg 16 20 v
Average Plate Current ......... Iy 9 4.75 mA
Average Grid Current .......... lc 5.5 1.4 mA
Duty Factor......... sesesnavensose - 2.5 1 %
Pulae Length..... - 5 5 us
Peak Driving Power .... . - 30 50 w
Average Driving Power ........ - 0.75 0.5 w
Peak Useful Power

Output (APProx.) .cecevecesmyues - 105 240 w
Average Power Output ....ceees - 2.5 2.4 v
Plate Dissipation (Approx.) .. - 2.4 2.7 w
Gaine..osee. o o SRR vos v OTE - 5.4 6.8 dB

9 See Socket and Connector Information.
As defined in the current issue of EIA Standard RS-239.
€ Intermittent Commercial and Amateur Service.

Under no circumstances should this absolute-maximum
value be exceeded. For high-altitude operation, the maxi-
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i

mum permissible plate voltage is dependent on atmospheric
pressure.

This rating applies when the plate-seal temperature is
maintained below 200°C by means of an external heat sink \
such as the center conductor of a coaxial resonator. If no
provision is made for additional heat removal, the maximum
seal temperature of 200°C will not be exceeded with 4 watts

of plate dissipation and a chassis temperature of 25°C.

Measured on metal shell in Zone ““A** (See Dimensional Out-

O

f

line). O
9 Continuous Commercial Service.

DIMENS IONAL OUTLINE - Dimensions in Inches (mm)

~ FEE™ -

d
METAL CAP —¥ T
JEDEC 475(4.45) Q
No.CI-46 MIN, .22%‘4'-‘59)
L_O e
780(19.81)
.13!‘10.511 [ 1
CERAMIC
— fo—INSUL ATOR
.420(10-67)
MT4 MAX. DIA.

.985(25.01) METAL
MAX. | SHELL

o = gpiepmr yh it o

15
ZONE '
(NOTE 2)

wtssa [ U000

L435(11.04)) BASE
MAX.D1A-
}" MaXoA "‘ JEDEC No.E6-93

92CS-14566 A1 ( ')
Note 1: Moximum autside diometer of 0.440"" (11.17 mm) is per
mitted along 0.190*" (4.83 mm) lug length.

Note 21 Envelope temperature should be measured in zone *'A’,

MODIFIED BOTTOM VIEW
With Element Connections Indicoted ond Short Pins Not Shown O

CERAMIC o
WAFER

LARGE
LuG

So—

m@ Electronic DATA 2
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DEX = LARGE LUG
I.N. SHORT PIN—IC

Pin 1 - Cathode Pin 6 - Cathode
Pin 2 - Cathode Pin 10 - Heater
Pin 3* - Do Not Use Pin 12 - Heater
Pin 4 . - Cathode Metal Shell - Grid
Pin 5* - Do Not Use Top Cap - Plate

* Pin is of a length such that its end does not touch
he socket insertion plane.

TYPE 8808 SOCKET AND CONNECTOR INFORMAT ION

SOCKET
Cinch-Jones
Mounting Body | Cinch Mfg. Sales-Division
Materio Co.” No. Distributor No.
Crimp HALOND 133 67 90 040§ SNS-4
TOP-CAP CONNECTOR
For Distributed-Con- | Internationsl Electronic Research Corpe
stant Circuit Therma-Link Retainer Part No.TXBE-032-031G,|
or eguivalent
For Lumped-Con- Wakefield Engineering, Inc.. Semiconductor
stant Circuit Cooler Type NF207, or equivalent

41026 South Homan Ave., Chicago, Illinois 60624.

TRADE MARK: Allied Chemical Corp., Morristown, N, J.
® 135 West Magnolia Blvd., Burbank, Calif. 91502.
O 139 Foundry St., Wakefield, Mass. 01880.

§ This UHF heat-dissipating socket, or equivalent, is recommended to
insure adequate electrical and thermal connection to the index rim.

——
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BREAKDOWN-VOLTAGE CHARACTERISTICS

ALTITUDE — kft
200
1 L 1 1 1 1 L 1 1 5 A 1 1 1 i
> AMBIENT TEMPERATURE (Ta)e25°C
' EFFECTS OF TUBE SOCKET, ENVELOPE
TEMPERATURE ,RADIATION, ETC. IGNORED.
!'OOOC
g ]
g Top cap
aT

E NN METAL SHELL

1000
2 I S
£ . T E— e
g BASE PINST1—

TO
; 2 METAL SHELL
| 1 |l
100 ¢ pe ‘ c G
AIR PRESSURE —mmig 98- 14504

PULSE RATING CHART

The peak cathode current is for a duty factor of up to 1% or
pulse duration up to 10 s, whichever is greater.

MAXIMUM PULSE DURATION —— us
! 2 « 6 8l0 2 4 6 800 LX)

DUTY FACTOR«THE RATIO OF AVERAGE CATHODE
CURRENT TO MAXIMUM PEAK CATHODE CURRENT
OCCURRING IN ANY I000us PERIOD.
L
1000
E 8- SN =
= .
= A
3 iy
= “— 1
P 0
¥ 180!
; 100
£ ° R
AREA OF PERMISSIBLE OPERATION
J | []I] llll [ T]I )
o 2 C 2 A ® r

10
DUTY FACTOR — PER GENT o eeeNiser
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900I
DETECTOR AMPLIFIER PENTODE
™MIDGET TYPE

Heater Coated Unipotential Cathode

Voltage 6.3 ac or d—<c volts

Current 0.15 amp.
Direct Interelectrode Capacitances:

Grid to Plate 0.01 max. uuf

1nput 3.6 upf

Output 3.0 uuf
Maximum Overall Length 1-13/16"

Max imum Seated Height 1-9/1/"
Length from Base Seat té Bulb Tap >
texcluding tip! 143/16""13/32

Maximum Diameter /4
Bulb T1-5-1/2
Base4 Miniature Button 7-Pin
Pin 1-Grid Pin 5-Plate
Pin ;-Cathod. Pin 5-56‘:{'?&"
Pin 3-Heater Bhoces
Pin 4 —Heater Pin 7- {?,'..'2,2'.2; 3
shield
RCA Socket Stock No. 9914
Mounting Position BOTTOM VIEW Any
Noximum and Nimimum Rotings Are Design-Center Valmes
1]
Plate Voltage 250 max. volts
Screen Voltage 100 max. volts
Grid Voltage -3 min. volts
Plate Dissipation 0.5 watt
Screen Dissipation 0.1 watt
Typical Operation and Chavrscteristics - Class Ay Amplifier:
Plate Voltage 90 250 volts
Screen Voltage 90 100 volts
Grid Voltage -3 -3 volts
Plate Resistance 1.0 e approx. megohny
Transconductance 1100 1400 Gﬂos
Plate Current 1.2 2.0 ma.
Screen Current 0.5 0.7 ma.
Typical Operation as Nizer im Superheterodyne Circuit:
Plate Voltage 100 250 volts
Screen Voltage 100 100 volts
Grid Voltage # -5 -5 approx. volts
Conversion Transconductance - 550 approx. wnhos

Shielding and r-f by-passing of each r—f amplifier stage may

.| be required In order to prevent Interstage coupling and to

provide the shortest possible circuit returns when the tube
is operated at the ultra-high frequencies. R-f by-~passing
can be accomplished by the use of small condensers having
short leads placed close to the tube terminals, It may also
be advisable In some applications to supplement the action
of the by—pass condensers by r-f chokes close to the conden-
sers In the return or supply leads for the grid, screen,

W, %, e #: see next page. *Temporary minimum length = 1-1/16",

-+— Indicates a change.

0CT. 1, 1943 RCA VICTOR DIVISION ATA
M0 oF AmeERICA, rew ey
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900!
DETECTOR AMPLIFIER PENTODE

(continued from preceding page)

ptate and heater. The 900! has two cathode leads In order
that the plate and screen r—f clircuits may be completed with
a mintmum of clrcuit inductance in common with the grid cjr-—
cuit, The grid return may be connected to one cathode temmi-
nal and the plate and screen returns may be connected to the
other cathode terminal.

. The cathode of the 9001, when gperated from .Ltrlnlfomr, should preferadly
be connected tothe heater circuit. In the c of d-< ration of the heat-
er from a storage battery, the cnm circuit Is tied in oltm dlrect) or
through bdias resistors to the mrt ve unory tor-lu!. In circuits
the cathode is not dirsctly ed to the hea the :otntl.l dl"orm

mtorml cathode should be kept as lunm
omtcr 0 megohm,

# The grid dias Ia minimm for an oscillator peak voltage of ¥ volts. Theseval-
ues are opt imum,

A rhe conter Mole in sochets desi ucd or this base

mvuu for the nn‘u m, t u tubc tyse
¥ de manufactured with be tip at
th base M this volm, “ ia ucm

that in equipment ouploying thés tube ¢
acterial de peruitted to IhaSeuct the sociar koter

[ OF AMBRICA, NEW oy
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900i
DETECTOR AMPLIFIER PENTODE

AVERAGE CHARACTERISTICS
1 PENTOW CONNECTOON

| TvPE 900!
| | € ¢x6.3 VOLTS
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’ July 1, 1941 92C-6286

RCA RADIOTRON DIVISION
SCA MANUSACTURING COMPANY, INC. 92C-6287



9002
DETECTOR. AMPLIFIER, OSCILLATOR

MIDGET TYPE

Heater ® Coated Unipotential Cathode
Vo ltage 6.3 a~c or d-¢ volts
Current 0.15 amp.

Direct Interetectrode Capacitances:

Grid to Plate 1.4 upf
Grid to Cathode 1.2 wuf
Plate to Cathode 1.1 wuf

Maximum Overall Length 1-13/16"

Maximum Seated Height 1-9/16"

Length from Base Seat to Bulb Top Py
texcluding tip) 1-3/16" +3/32

Maximum Diameter 3/4"

Buib T-5-1/2

Base & Miniature Button 7-Pin
Pin 1 -Plate Pin 5-Plate
Pin 2 -Cathode Pin 6 -Grid
Pin 3 -Heater Pin 7 - Cathode
Pin 4 -Heater

RCA Socket - Stock No. 9914

Mounting Position BOTTOM VIEW Any

Naximum Rat.ngs Are Design-Center Values
AWPLIFIER

Plate Voltage 250 max. volts

Piate Dissipation 1.6 max. watts

Typical Operation and Characteristics - Class A, Amplifier:
Plate 90 135 180 250 volts
Grid -2.5 -3.75 -5 -7 volts
Amp. Fact. 25 25 25 25
Plate Res. 14700 13200 12500 11400 ohms
Transcond. 1700 1900 2000 2200 pmhos
Plate Cur. 2.5 3.5 4.5 6.3 ma.

d The cathode of the 9002, when operated from a transformer, should preferably
be connected to the heater circuit. In the case of d-c operation of the heat-
er fran a storage battery, the cathode circuit is tied in either directly or
through bias resistors to the negative battery terminal. In circuits re
the cathode is not directly connected to the heater, the potential difference
between heater and cathode should oe kept as low as possible.

A fhe center hole in sochets dasiﬁntd for this base
provides for the possibility that this tube type
may be manufactured with the exhaust-tubde tip at
the base end. For this reason, it is recomsended
that in egquipment nﬂloging this tube type, no
material be permitted to obstruct the socket hole.

.Tonporary minimum length = 1-1/16".

-+ Indicates a change.
0CT. 1, 1943 RCA VICTOR DIVISION DATA
RADIO 1ON OF AMERICA, NEW JsRsEY
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9003
SUPER-CONTROL R-F AMPLIFIER PENTODE
MIDGET TYPE

-

-
-

Heater Coated Unipotential Cathode
Voltage 6.3 a—¢ or d— volts
Current 0.15 amp .
Direct Interelectrode Capacitances:
Grid to Plate 0.01 max. upf
Input 3.4 uuf
Qutput 3.0 upf
Maximum Overall Length 1-13/16"
Maximum Seated Height 1-8/16"
Length from Base Seat to Bulb Top %
{excluding tip) 1-3/16" + 3/32"
Maximum Diameter 3/4"
Bulb T-5-1/2
Base4 Miniature Button 7-Pin
Pin 1-Grid Pin 5-Plate
FP’in g—HCathode Pin 6—Scc{$edn
in 3 -Heater athode,
Pin 4 —Heater Pin 7- {?;é:r:gi i
Shield
RCA Socket Stock No. 9914
Mounting Positien BOTTOM VIEW Any
Naximum and Ninimum Ratings Are Design-Center Values
APLIFIER
Plate Voltage 250 max. volts
Sireen vuilaye 10U max. volts
Grid Volitage -3 min. volts
Ptate Dissipation 1.7 max, watts
Screen Dissipation 0.3 max. watt
Typical Operation and Characteristics - Class A, Amplifier:
Plate Voltage 250 volts
Screen Voltage 100 volts
Grid Voltage -3 volts
Plate Resistance 0.7 approx.megohm
Transconductance 1800 wmhos
Grid Bias for .
Transcond. of 15 umhos -36 volts
Grid Bias for
Transcond, of 2 pmhos -45 volts
Plate Current 6.7 ma.
Screen Current 2.7 ma.
Typical Operation as Nixer §n Superheterodyne Circust:
Plate Volitage 100 250 volts
Screen Voltage 100 100 volts
Grid Volitage # ° -10 -10 approx. voits
Conversion Transconductance - 600 approx. umhos
# The grid bias is minimum for an osclllator peak voltage of 9 volts.
These values are optimum.
A fhe center hole in sockets designed for this base provides for
the possibility that this tube type may be manufactured with
the exhaust-tube tip at the base end. . for this reason, it 43
recommended that in equifment employing this tube type, no sa-
terial be permitied to obstruct tic socket hole.
Sln'eldinq Considerations & Heater-Cathode Connections
or the 9003 are the same as for Type 9001.
-4 Indicates a change, Temporary minimum length = 1-1/16°,
OCT. 1, 1943 DATA

RCA VICTOR DIVISION
moio OF AMERICA, NEW JERSEY




/S 9003
AVERAGE PLATE CHARACTERISTICS
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9003

AVERAGE CHARACTERISTICS
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9005
U-H-F DIODE
. ACORN TYPE
Heater Coated Unipotential Cathode
Vol tage 3.6 a-c or d—c volts
Current 0.165 amp.
Direct Interelectrode Capacitances:®
Plate to Cathode . puf
Plate to Heater 0.2 approx. wuf
Heater to Cathode 1.1 approx. puf
Overall Length 1-7/32" +5/32"
Overall Diameter 1-3/32" +1/16"
Bulb T-4%
RCA Socket Stock No.9925
Mounting Position Any
Noximum Ratings are Design—Center Values
RECTIFIER
A-C Plate Voltage (RMS) 117 max. volts
D-C Output Current 1.0 max. ma.
The resonant frequency of the 900% is approximately 1500 Mc.
%with no external shield.
AVERAGE PLATE CHARACTERISTIC
o)
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PLATE VOLTS DL. S2C~ 0300
Dec. 1, 1942 RCA RADIOTAON DIVISION TENTATIVE DATA

BCA MANUFACTURING COMPANY. INC.



9005
U-H-F DIODE
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- Indicates a change.
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9006
U-H-F DIODE
- MIDGET TYPE
Heater Unipotentiai Cathode
Voltage 6.3 a-c or d-c volts
Current 0.15 amp.
Direct Interelectrode Capacitances:®
Plate to Cathode 1.4 puf
Plate to Heater 0.2 upf
Cathode to Heater 2.2 puf
Maximum Overall Length 1-13/16"
Maximum Seated Height 1-9/16"
Length from Base Seat to Bulb Top )
lexcluding tip!) 1-3/16+ 3/32"
Maximum Diameter 3/4"
Bulb T-5-1/2
Base* Miniature Button 7-Pin|
Pin 1 -Plate Pin 5-Plate
Pin 2 - Cathode Pin 6 -No Connection|
Pin 3-Heater Pin 7 —Cathode
Pin 4 - Heater
RCA Socket Stock No. 9914
Mounting Position BOTTOM VIEW (6BH!) Any
Maximum Ratings Are Design-Center Values
RECTIFIER
Peak Inverse Plate Voltage 750 max. volts
Peak Plate Current 15 max. ma.
D~C Output Current 5 max. ma.
D-C Heater-Cathode Potential 100 max. volts
Tyvical Operation as Rectifier:
A-C Plate Supply Voltage (RMS) 270 volts
Min. Total Effective Plate-Supply Impedance 100 ohms
D-C Qutput Current 5 ma.

® Wwith no external shield.
The resonant frequency of the goob is 700 megacycles(approx).

A The center hole in sockets dtniud {or this base
provides for the possibility that this tube type
83) be unufoctursc =itk the exhius!-iube tip “at
the base end. PFor this reasom, it ¢s reco-undcd
that {in equipment elﬁloimg this tube type, no
material be permitted to obstruct the sockel holse.

*Temporary minimum Tength = 1-1/16°,

%l 1, B RCA VICTOR DIVISION DATA

BADIO CORPORATION OF AMERICA, HARRISON, NEW JRSEY
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