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1.0 INTRODUCTION

o This report‘summarizes~the results of investigations carried out
by Mechanics Research, Inc. (MRI) into the availability and suitability of
ceramic vacuum tubes for the development of logging tools for'geothermal wells.
This investigation is one task being performed for the_U. S. Energy Research
and Development Administration (ERDA) as part of Contract E(04-3)-1330 for the
design, development and test ‘of an instrumentation amplifier capable of oper-
ating in a downhole.well logging environment including ambient temperatures up
to 5000°cC.

" - One objective of this contract is to demonstrate the feasibility
of meeting the ERDA long term temperature capabilities of 500°C in downhole
logs with present day'technology., The technical approach is based on the
prior successful use of ceramic vacuum tubes for a 250°C downhole instrumen-
tation amplifier (References 1 and 2) and successful operation of ceramic

vacuum tubes for LOOO hours at 500°C (Reference 3).

The information in this report is presented to a1d future develop-
ment of high temperature electronlcs with ceramic vacuum tubes. Thls infor-
mation is in no menner intended to be an exhaustlve study of the subject of
ceramic vacuum. tubes, but rather to present useful design data. acquired in
the evaluatlon of ceramic vacuum tubes for the development of a 500°C instru-

m mentatlon amplifler. Section 2 of thls report discusses the general require-
ments - for ceramic vacuum tubes for applicatlon to the development of high
""temperature well logs. Commerc1ally aveilable tubes are described in Section
3 and future contract activities that speclficelly relate to ceramic vacuum

._tubesaare.detalled in Section h: Supplemental data is presented in the
appendix. - - o ' '

MECHANICS RESEARCH INC.



2.0 GENERAL REQUIREMENTS

Stringent and freduently conflicting requirements exist on active
electronic devices for their use'inrdownhole geothermal well logging. Even
though these devices are usually packaged in'rugged, pressure proof sondes,

the devices must‘be able to fﬁnction'properly in very hostile temperature and
shock environments. The devices should be small to permit efficient packag-
ing. They should consume small amounts of power, have a long life and have a
reasonable cost. The following paragraphs.describe these requirements in more
detail. ‘

2.1  Temperature

The goal of the amplifler design is for operation at, or near,
SOOOC; "This represents the long term temperature obJective for geothermal
well logging instruments as stated in Reference L. Thus, the tube envelope
must be at somewhat higher temperature to transfer heat to the external en-

vironment.

- High temperaturercan'caﬁse alnumher of problems in the:operation
of ceramic vacuum tubes. ’The;high'ambient:temperature can cause elevated
vfilament and cathode temperature, which can result ‘in accelerated depletion
" of the thermlonlc emission material of the cathode and/or loss of tube life
by fllament burn-out. The high temperature can -also cause an increase in
the rate of outga531ng and loss of tube performance and/or life by contam- :
ination. In addition, temperature changes cause changes in fhe spacings be-
tween tube elements because of thermal expansion This change in tube

spac1ng is reflected in tube performance characteristic changes. .

2.2 ‘Shock

Well logs are subjected to severe mechanical shocks during de-

ployment and recovery. The logs are generally deployed and recovered by a

MECHANICS RESEARCH INC. 2 ST S .



single electro-mechanical cable. Thus, the log is unconstrained laterally, and
it slams against the sides of the well as the lbg is lowered or raised. 1In addi-
tioﬁ, the logs are sometimes used as battering rams to reopen the hole if bridg-
ing 6ccurred when the drill string was removed; This envirohment is unknowm,

but intﬁifively it must be a severe shock environment. The primary'requirement
for active electronic devices is to survive a large number of these shocks with-

out performance degradatiori.
2.3 Size

In general, it is desirable to have the active electronic device as
small as possible so that the complete instrument can be.packaged in'a small
volume. Some slimhole sondes are only l.h inches in internal diameter. How-
ever, with ceramic vacuum tubes, the reduced size must be compromised with a
loss in some performance characteristics, most notably reduced transconductance

from reduced cathode area.
2.4 Power

It is desirable to keep the total power required low and the number

of power supplies required low as discussed below:

Present operational techniques require transmission of the elec-~
trical power over long cables (3 to 5 miles) from the surface downhole to the
log. Also, the total number of electrical conductors is usually quite limited
(frequently 1 conductor plus the mechanical strength member, or T conductors

plus the strength member).

Filament power should be as low as possible. Most of the ceramic
vacuum tubes applicable to high temperature well logging are designed for nom~
. inal 6.3 volt filament power. Thus, the tube should require a minimal filament
current. The filament current is normally the largest current reqﬁired and
over long lines this current causes a very noticeable voltage drop. For example,

~ the ‘round trip resistance of an 18 gage conductor, 20,000 feet long is 256 ohms

MECHANICS RESEARCH INC. 3



at room temperature.  For & one-third ampere filament current, the line drop is
about -85 volts. The filament current must not exceed the current carrying capa-
" bility of the conductor at its maximum useage téﬁperature. For these reasons,
the filéments of multiple sﬁages are often wired in series. However, there are
two limits on the use of series filament connections. First, the series fila-
ment drop plus the line drcb ﬁdltage must notleXEééd the vdlfage rating of the
insulation material of the cable. Second, there is a finite 1imit on the allow-
ablefvoltage’difference betﬁeen“thé filament andféathode of a given tube. This
voltage must not be exceeded. It is desirable for this tube characteristic to

be as-large a voltage as possible.

v For the B+ supply, it would simplify amplifier design if multiple
-B+ and B- supplies could be used. However, with the limitatioﬂs on the number
of conductors in the logging cable;‘fhé'ampiifierkdeSign is'fofced'tovard a
single B+ suﬁpiy. Lack of large'céuplihgbéapacitors for operétion at these
temperatures further fbrces>the'aﬁ§lifier design toward'direct coupling. There-
fore, the tube should be capablé of linear operation over a wide range of B+
voltages, because in cascaded directrcoupled ampiifiers it is desirable to starﬁ

with a low plate voltage at the initial stage and. increase with subéequent stages.

Another requirement on t@e»B+rpower‘$uppiy is that the voltage at
the amplifier plus the line drop not exceed the allowable voltage rating of the
~cable insulation. (Thus, low B+ current requirements for the tubes are desire-

able. ) ’ |

The amplifier design should be such that its perfofmanCe is tolerant
of fairly broad B+ and/or filament power variations.

2.5 , Performancé

Ecoﬁomically, it is pfesently' desirable to minimize the number of
types of tubes used in an instrument design to enhance the quantity price breaks.
Yet in a typical amplifier,quite different'performance~requirements exist for

tubes used in different stages. Input stage tubes must be able to amplify

MECHANICS RESEARCH INC. L



very small volfages from transducers, intermediate stage tubes must amplify
relatlve high 1evel voltages and output stage tubes must be able to drive long,
lossy transm1351on lines. The input and intermediate stage tubes should have high
mu's; but with different linear operating points and the output stage tube should
have a vefy low plate resistance. High mu and low plate resistance tend to be
cdnfliéting.requirements, especially when the desireiS'meinimizeB+ cﬁrrent, 4
and physical size. To minimize the temperature depéndence of tube characteris-~
tics is desirabie, but to some extent conflicts with good perforﬁapce charactef-

istics.

3.0 COMMERCTALLY AVAILABLE TUBES

A Survey was made to determine which commercially available ceramic
vacuum tubes appear to be the most applicable tothe design of a 500°C instrumenta-
tion amplifier, The following suppliers of ceramic vacuum tubes were located

by MRI:

0 Amperex Electronic Corporation
A North American Phillips Company
Distributor Sales Operation
230 Duffy Avenue
Hicksville, L.I., New York 11802
(516) 931-6200

® EIMAC
Division of Varian
1678 S. Pioneer Road
Salt Lake City, Utah 8hloh
(801) L87-7561

@ General Electric Electronic Components Business Division
Tube Products Department
316 East Ninth Street _
Owensboro, Kentucky 42301
(502) 683-2L01

@ The Machlett Laboratories, Inc.
A Subsidiary of Raytheon Company
1063 Hope Street
Stamford, Conn. 06907
(203) 348-7511 -
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Most of the commercially available ceramic vacuum tubes are not
suiﬁable for high temperature downhole well logging for one, or more, of the

"~ following reasons:

) too large,
° excessive power requirements and/or

© development required for 500°C ambient operation,

The one exception found was in the General Electric product line.
They manufacture a number of plenaf triodes and a few diodes that are suffi-
ciently small, have low power requiremehts, and have demonstrated high tempera-
ture capabilities. Other suppliers have the capabilities to develop tubes for
- high temperature well logging, which is of.interest to future developments, but
not compatible with the schedule and budget requirements of our present contract.
Table 1 summarizes the characteristics of the GE ceramic vacuum tubes that appear
moet useful for high temperature well logging applications., Figufe 1 displays
the various physical cdnfiguretion of these tubes. Electrical connections can
be made to these.tubes by soldering, Wife wrapping, welding, brazing and mech-
anical clips. Sockets are aveilablevfor some tube types, though not recemmended

‘for other than testing purposes.

Tube types 7296 and 7588 were used by ‘MRI in the development of a
2SO°C downhole well logging amplifier (see reference l) The T296 type of
tube was tested by GE at elevated temperatures (see reference 3). One of these
test conditions was a 4000 hour life test at an amblent env1ronment of SOO C.
Thus, these tubes appear to have immediate potential for applicatlon to the

long range (500°C) well logging requlrements.

. Detailed data sheetS»for’some of these tubes are presented in the

Appendix.

MECHANICS RESEARCH INC. 6 .



Table 1

Nominal Characteristics of Selected General Electric
Production Type Ceramic-Metal Vacuum Tubes (Extracted

" From GE Publication, "Ceramic Tubes for Original Equip-
ment Design", EI-61A and "Reference Data for General
Electric Microwave Products".
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GENERAL MAXIMUM RATINGS
MAX
PLATE | MAX
oUT- HEATER VOLTS | GRID ; MAX
TYPE GENERAL DESQRIP‘I’ION LINE : AfD | cur- | FREQ.
e WATTS | RENT | (MHz)
VvOLTS | aMPS o
7077 | METAL-CERAMIC TRIODE INTENDED FOR LOW-NOISE H 6.3 |o.24| 250 - | 3000
| UHF AMPLIFIER SERVICE ‘ g o 1.1 .
7266 { METAL-CERAMIC DIODE INTENDED FOR INSTRUMENT- I 6.3 | 0.215 600 - | 3000
PROBE SERVICE _ (1)
| 7296 | METAL-CERAMIC TRIODE INTENTED FOR VHF g 6.3 {o.b | 330 | 10 | s00
OSCILLATOR OR AMPLIFIER SERVICE { 5.5 | MA
7391 | METAL-CERAMIC TRIODE INTENDED FOR UHF ¥ 6.3 |0.38] 200 | 3.0 |6000
OSCILLATOR SERVICE ] : 2.25| MA
7462 | METAL-CERAMIC TRIODE INTENDED FOR LOW-NOISE “K 6.3 lo.2k} 250 | =~ 500
VHF AMPLIFIER SERVICE : , _ ~f1a :
7486 | METAL-CERAMIC TRIODE INTENDED FOR UHF H. | 6.3 |o0.2k] 250 | 2.2 {3000
' OSCILLATOR OR AMPLIFIER SERVICE R — 1 10 | MA
7588 | METAL-CERAMIC TRIODE INTENDED FOR VHF J 6.3 0.k 300 - 500
AMPLIFIER SERVICE , : 5.5
7625 | METAL-CERAMIC TRIODE INTENDED FOR LOW-LEVEL K 6.3 jo.215 275 - -
AUDIOFREQUENCY -AMPLIFIER SERVICE ' 0.85
T64L | METAL-CERAMIC TRIODE INTENDED FOR LOW-NOISE F 6.3 |0.3 200 -~ | 3000
: UHF AMPLIFIER SERVICE ~ - 1 ] 2.0
NOTES - ; .

(L)
A(2)

(3)

w)
t5)
{6)
(1)
(8)

(3}
f19)
(1)
(12)
{i3)

"‘.h)‘

(15)

Peak inverse voltage. ’

This is the bogey value at which average characteristics are determined. For some classes
of operation, a lower value msy be recommended.

These are the highest values listed for any class of CW- cperation, lower values may -be
indicated for some classes of CW operation. Refer to the complete Product Information
sheets for this information. ) :

Adjusted for 1b =.75 milliamperes.

Peak vnitage rating for pulse service,

Pulse 8ervice.

-Adjusted for 1b = 75 milliamperes.

The freguency listed is one at which significant a.pplication data are available or expected. ;
and does not necessarily represent an absolute frequency lim:lt .

Adjusted for 1b = 10 milliamperes.

Adjusted for 1b = 10 millismperes; range ‘must be variable from 75 to 200 volts‘

Bypassed resistor (16k) in plate-supply lead.

With Rk = 910 and Bg = +6.0 volts.

With Rk = 270 and Eg = +6.0 volts.

Bypassed resistor (17.5k) in vlate-suvcly lead.

Plate dissipation of 100 watts is permissible with forced-air cooling.

Table 1A
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GENERAL MAXIMUM RATINGS .
MAX
] , , PIATE | MAX |
- | ' oUT- HEATER | VOLTS | GRID | MAX
TYPE | GENERAL DESCRIPTION bl AND | CUR~ | FREQ.
WATTS | RENT { {MHz)
, VOLTS | AMPS | *
7720 | METAL-CERAMIC TRIODE INTENDED FOR VKF | K | 6.3 |o.2u| 250 | 2.2 | 500
OSCILLATOR SERVICE 4 S 1.0 | Ma |-
7768 | METAL-CERAMIC TRIODE INTENDED FOR UHF L. | 6.3 fo.b | 330 | - 13000
AMPLIFIER SERVICE 5.5 .
7784 | METAL-CERAMIC TRIODE INTENDED FOR LOW-NOISE M | 6.3 {0.3 | 200 | - |3000
UHF AMPLIFIER SERVICE , 2.0 :
7841 | METAL-CERAMIC DIODE INTENDED FOR DETECTOR 1 | 6.3 |o.215| 350 | - {3000
SERVICE , (1)
7910 | METAL-CERAMIC TRIODE INTENDED FOR UHF PLATE; P 6.3 0.275| 1200 200 | 750
PULSED OSCILLATOR OR AMPLIFIER SERVICE (5) | Mo | =
1.5 (6}
(6)
7913 | METAL-CERAMIC TRIODE INTENDED FOR OSCILLATOR L | 6.3 Jo.k | 330 | 10 }3000
OR AMPLIFIER SERVICE 3.5 | MA
8081 | METAL-CERAMIC TRIODE-INTENDED FOR LOW-LEVEL R | 6.3 |o.215 215 | - -
AUDIOFREQUENCY AMPLIFIER SERVICE 0.85
8082 | METAL~CERAMIC TRIODE INTENDED FOR UHF | r | 6.3 |o.au| 250 | 2.2 | s00
OSCILLATOR SERVICE - : 1.0 | M
8083 | METAL-CERAMIC TRIODE INTENDED FOR LOW-NOISE R | 6.3 |oas | 250 | - | s00
VHF AMPLIFIER SERVICE 1.1
NOTES T

Peak inverse voltage.

This is the bogey value at which average characteristics are determined For some classes
of operation, & lower value may be recommended.

These are the highest values listed for any class of CW operation; lower values may e
indicated for some classes of CW operation. Refer to the complete Product Information
sheets fur this infermstion.

{3} AdJus*ed for 1b = 75 milliamperes.
15) Peak voitage rating for pulse service.
{6) Pulse Service.
.. {7) Adjusted for 1b = 75 milliamperes. :
{8) The frequency listed is one at which significant application data are ‘available or expected,
and does not necessarily represent an absolute frequency 1imit ’
(2) Adjusted for 1b = 10 milliamperes.
‘1n) Adjusted for-lb = 10 milliamperes; range must be variable from 75 to 200 volts.
f11) Bypassed resistor (18k) in plate-supply lead.
(12) With Rk = 910 an3 Eg = +6.0 volts.
(i3) With Rk = 270 and Eg = +6.0 volts.
‘i4) Bypassed resistor (17.5k) in vlate-suoplv lead.
{15) Plate dissipation of 100 watts is permissible with forced-air cooling.
Table 1B
MECHANICS RESEARCH INC. TB
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‘CHAhACTERISTICS AND TYPICAL OPERATION

PLATE | GRID GAIN |R.F. |
| PLATE |WEG. |MILLI-| MILLI- mp, Omes| O®s | IN | POWER | FREQ.
TYPE . vours |GRID |amM- | amM- | M |°P? UMHOS | DECI- | OUT- | (MBz)
~ |voLrs | PERES | PERES |- - |BELS | PUT
077 | AVG. CHAR. 250 |me= | 6.5 | - | 90| 9000 | 10000 - | - -
S (1)} 82 I : . _
GROUNDED-GRID AMP.} 250 |Rk = | 6.5 - o - lws | - | bso
266 | TRSTRWENT | TUBE VOLTAGE DROP: 1.0 VOLTS AT 18 = 1.0 MA. VAX D-C CATHODE CURRENT | -
| DETECTOR = 2.2 MA; MAX PEAK CATHODE CURRENT = 11 MA.
7296 | AVG. CEAR. 200 | Rk = ir |- 90| suso | 16500 | - | - -
7391 | AVG. CHAR. 175 1.5 | w0 | - 62{ - 11000 | - - -
CLASS C OSCILLATOR| 150 | - 12 3.0 I - |- 65mw | 5500
| crass ¢ oscInraToR| 150 | - 12 | 3.0 -1 - - - | s00mw| 500
7462 | AVG. CEAR. - 150 { (12} { 7.2 - ok| 9000 | 10500 | - - | -
Th86 | AVG. CHAR. 1 1s0 mé = {75 | - .1 90f - }10500} - - -
CLASS C OSCILLATOR| 150 {Rg = | 8.0 2.0 -1 - - - | 300mw | 1200
1000 , : :
CLASS C AMPLIFIER | 150 |Rg = | 5.0 1.0 -1 - - - | 300mw| uso
s . j3000 | : ;
7588 | AVG. CHAR. | 200}(13) | 2k - 175| 3900 | ksoco | - - -
7625 | AVG. CHAR. 150 |k = | 095 | - go| stooo | oo | - | - -
» 1000 , e o
761k | AVG. CHAR. 175 | (9) | 10 -~ | 10| 7300 | 15000 - - -
CLASS A RF AMP. - | 300 | © 10| - - - - |l |- 3000
GROUNDED-GRID (1Ik) . ' ! :
" Table 1C
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CHARACTERISTICS AND TYPICAL OPERATION .

. PLATE | GRID " ey | R.F.
yre |  |puate [sEe. [Mrmtr-f smzr-| “om, | IN. | POWER | FREQ.
P | |vorrs |ormp {am- [am- | ¥ |FR. OHNS -UMHOS | DECI- | OUT- | (MHz)
: 4| vours | peres | PERES | [ ) BELS | PUT
7720 | AVG. CHAR. 150 |Rk = | 7.5 - | sof - ws00] - | - | =
) 82
CLASS C OSCILLATOR| 150 |Rg = | 1.0 0:5 -1 - - |- | ro0mw| 50
_ v 7000 i 1 1
7168 | AVG. CHAR. | =200 {(13) | 2s | - | =225 4500 | so000 | - | - | -
7784 | AVG. CHAR, 175 {1 (9) | 10 - | 110| 7300 | 15000 | - - -
| cLAss A RF AMP, - (10)] © 10 - - - - frs |- - 50
GROUNDED -GRID (10)] o 10 - - - - |1 - | 3000
7841 | SIGNAL DETECTOR TUBE VOLTAGE DROP: 2.6 VOLTS AT 1E = 5.0 MA. MAX D-C CATHODE CURRENT]
: : ='5.5 MA; MAX PEAK CATHODE CURRENT = 22 MA.
7910 | Ave. cHAR. 125 | Rk = | 11.5 - 75| - 16000 | - - -
‘ 82 ,
'PLATE-PULSED 0SC.-| 1000 | - 600 200 | -} - - - | 100w | 5900
| p.F. = 0.0m PEAK PEAK | PEAK ‘ PEAK
7913 | AVG. CHAR. 200 Rk = | 25 - 100| 2500 | koooo | - - -
w7 | - v
CLASS C OSCILLATOR| 300 |Rg = | 25 50 | = - - - . |b4.ow | koo
: . 1500 - :
8081 | AVG. CHAR. 150 {Rk = |0.95 - 80| 57000 oo | - - -
1000 '
8082 | AVG. CHAR. ’ 150 |Rk = | 7.5 - 90 - 1 10500]| = -~ | -
82 '
CLASS OSCILLATOR 150 |Rg = | k.0 0.5 - - - - | 100mw| us0
» - 7000 . :
8083 | AVG. CHAR. 150 | (12) | 7.2 - ok| 9000 | 10500 | - - -

Table 1D
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4.0 - -~ - FUTURE ACTIVITIES

. o Beforerselecting tube;types for:use in the development of the
Ultra High Temperature Amplifier; MRI planS'té'perform'SOme supplemental tem-
perature testing of selected tubes. Small quantities of tube types 7296, 7588,
7625 and T462 have been ordered. These particular tubes have been selected to
permit trade-offs ofcharacteristice such as vcltage amplifier performence,
line driver performance, temperature performance, physical size, plate power
requirements, filament power requirements end cost. Table 2 summarizes perti-

nent nominal characteristics of the selected tube types,

.~ Table-2. Nominal Tube Characteristics

~ Tube Type

Characteristic - ' '

7296 7588 Th62 7625
““‘ 90 175 ol 80
G (Micromhos) 16,500 45,000 10,500 1,400
Ip (ma.) 17 2k 7 1
I, (ma.) | 100 300 240 215
{Dlemeter (in.) l/é' \1/2' 1/3 11/3
Unit Cost (§) ol 180 63 8l

The primary emphasis of the'planned testing will be the determina-
tion of tube characteristic variations with temperature, since no data isv
available on this characteristic. It is important that tube cheracteristics do
not change in a major way. with temperature because the well log must operate.
over a broad spectrum of temperatures not Just e single temperature.

In addition to the esbove four commercially available tube types,
one special tube is being developed by GE for a nominal cost. The obJective

'MECHANICS RESEARCH INC. 9




of this tube is to provide both a high amplification factor and high transcon~ .
ductance in a single tube. If successful, this approach will permit a single.

tube type to perform both the voltage ampllflcation and line-driving functlons.
The design goals for this tube are: :

e Size: 1/3 inch diameter (8081 configuration)
" ® Filament Current: 215 ma @ 6.3V
@ Amplification Factor: 300 75 1 =5m

@ Transconductance: 21,000 #1000 Mmhos @ Ip =10 ma

Use of a single tube type is advantageous from the standpoints of
volume price discount and spares requirement. This tube type will be tested

in the same manner as the standard product line tubes.

MECHANICS RESEARCH INC. 10
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7 077

METAL-CERAMIC TRIODE
" ¥OR UHF AMPI.IFIER APPLICATIONS

==——=DESCRIPTION AND RI}.TING————-———

., The 7077 is a high-mu-triode of ceramic and metal planar construction
primarily intended for use as an r-f amplifier in the UHF range. It features
an extremely low noise figure throughout its frequency range. The 7077 is
especially suited for use where unfavorable conditions of mechanical shock,

GENERAL

mechanical vibration, and nuclear radiation are encountered.

s

ELECTRICAL
" Cathode—Coated Unipotential
Heater Characteristics and Ratings-
Heater Voltage, ACor DC*......63=03 Volts
HeaterCurrentt................... 0.24 "Amperes
Direct Interelectrode Capacztances: C
Grid to Plate: (g to p) ...... ....1.0 pf
Input:gto(h+k). ...........0... A7 pf
Output:pto(h+k)............... 0.01 pf

Heater to Cathode: (hto k). ...... .11 pf

) MECHAN!CAL
Mounting Posmon——Any

See Outline Drawing on page 3 for d:mcnsxons and electrxml
connectxons

MAXIMUM RATINGS

Aasoer.MAxmuM VALUES |

Plate Voltage. . . ..i..... ~..:...250 Volts
Positive Peak and DC Grid Vo!tage. cee w0 Volts
Negative Peak and DC Gnd Voltage ..50 Volts

Plate Dissipation............. Cebeds 1.1 Watts
DC Cathode Current........... «+....11 Milliamperes "
" Heater-Cathode Voltage S Che

Heater Positive with Respcct 40

Cathode.........écciiniiennnnns .50 Volts
Heater Negatwe thh Respect to ’
Cathode. ...... Vieermeeeeaanas ...50 Volts
"Envelope Temp’eraturei ....... eeeean 250 C
Grid-Circuit Resxstance. . vereesis.0.01 Megohms

Absolute-Maximum ratings gre limiting values of operating .

tube of o specified type as defined by its published data
and should not be exceeded under the worst probable condi-
tions.

" The tube manufacturer chooses these values to provide
acceptable serviceability of the tube, making no allowance
for equipment vcnaﬁons, environmental variations, and the
effects of changes in operating. conditions due to variations
in the choracteristics of the tube under considerchon and of

}cll other electron devices in the eqmpment.

ond environmenta! conditions applicable to ony electron
-tially and throughout life nro absolute-maximum value for

. environmental conditiens, and varigtions in the characteris-

devices in the equipment.

The equipment manufacturer should design so thot ini-

the intended service is exceeded with eny tube under the
worst probable operating conditions with respect to supply-
voltage variation, equipment component variation, equip-

ment control adjustment, load vunahon, signal variation,

tics of the tube under consideration cnd of all other eledron

! it In the ob of an express written ags t to the Y.

The tubes and arrangements d-ulcsed hereln may be eovered by patents of
General Electric Company or others. Neither the disclosure.of any i
hersin nov the sale of tubes by Genera! Electric Company conveys any lieense
under patent cloims covering :omb!nuuom of tubes wim ethcr dsvien or

»

General Electric Company assumes no liability for potent infringement orising
out of any ve of the tubes with other devices or slements by ony purchaser of
tubes or others.

GENERAL @D ELECTRIC

Supersedes ET-T1488 dated 3-58 and 10-59 -
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CHARACTER!STICS AND TYPICAL OPERATION

. AVERAGE CHARACTERISTICS

Transconductance. .. .............. 10000

Plate Supply Voltage.-. ..... ... .. ..250. "'Yo_fté R ) Micromhos
Resistor in Plate Circuit (bypassed) 18000 Ohms PlateCurrent. . ... .................. 6.5 Milliamperes
Cathode-Bias Resistor............ ceser 82 Ohms Grid Voltage, approximate B
Amplification Factor............L ... 90 " Gm =50 Micromhos....... SRR -5 Volts
Plate Rmstsnce, appronmate. ciees 9000 Ohms T : i
GROUNDED-GRID AMPI.IFIER—-450 MEGACYCI.ES . -
Plate Supply Voltage9............... 250 Volts Power Gain, approximate. . .......... 14.5 Decibels
Resistor in Plate Circuit (bypassed)y 18000 Ohms Noise Figure (Measured with power-
Cathode-Bias Resistor................. 82 Ohms matched input, using argon lamp
PlateCurrent. . ...............covne. 6.5 Milliamperes noise source), approximate.......... 5.5 Decibels
Bandwidth, approximate.............. 7.5 Megacycles e ‘

- . FOOTNOTES . --

* The equipment designer should design the equipment so
that heater voltage is centered at the specified bogey value,
with heater supply variations restricted to mamtaxn heater
voltage within the specified tolerance. .

t Heater current of a bogey tube at Ef = 6.3 volts

3 Measured using a grounded adapter that provides shielding
between external terminals of tube. .

§ Operation below the rated maximum envelope temperature

"~ is recommended for applications requiring the longest

OQOUTLINE DRAWING

possible tube life. The 7077 is also capable of operation at
envelope temperatures much higher than the rated maxi-
mum values, For specific’ recommendations concerning -
higher temperature operation, contact your General
Electric tube sales representative.

9 Lower supply voltage and a lower value of resistor may be
used in the plate circuit with some sacrifice in uniformity
of performance.

TYPICAL GROUNDED-GRID AMPLIFIER CIRCUIT USING THE

7077
338*MAX. DIA. ‘
ALL INSULATORS 6.3v +2%
27572004
DIA.
ANODE L
: £40°£.006" .
I B
INSY ‘Q'OR ‘ | .099°2.008% . o 3,000
GRID ¢ ﬁ{ i
INSULATOR y ‘ '
T ILATO . 100%2.005" " 3 l
CATHOOE - N el
- ) — ¥ G e 280"
insutator  f1 T jages ‘osw otz"
: : § . -
.oss:;.ooe- .

"¢ _oF GRID RING.

. 480"
004"
1A,

i T T
090"+ 004" | [ 590°% 004

DIA. DIA.
030>

1—Maximum eccentricity of onode, grid, and cathode 0.005" *
from center line,

2—Maximum eccenmcny of insulators 0.010" from center line.

3—Center line of grid ring used as reference line for honzontcl
tolerances.

4—Bottom surface of grid ring used os reference line for verti-
cal tolerances.
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~ Grid Emission Current . . e
Ef = 7.0 volts, Ebb =250 volts, Ecc= —20 volts, Rk =82 chms - -

INITIAL CHARACTERISTICS LIMITS

. Min.
Heater Current

Ef-=63volts ......................... seeieeniieeeeai. 222

Plate Current
Ef =6.3 volts, Ebb =250 volts. Ry = 18000 ohms. Rk -82 ohms .
(bypassed) . ..t i e ie s 4.5

Transconductance -
Ef=6.3 volts, 8bb-250 volts, R,,-18000 ohms (bypassed),

¢+ Rk=82chms (bypassed)..........cioviiiiii i R . 7000

Transconductance Change with Heater Voltage

Difference between Transconductance measured at Ef«63and
Ef=6.0 volts {other conditions the same) expressed as & per-

L O O aes
: Amphﬁcatton Factor

Ef=6.3 volts, Ebb=250 volts, RL-ISOOO ohms (bypassed).

Rk=820ohms (bypassed). .. ....c.oiviiiiriiiienarnnaanss 65

Interelectrode Capacitances
Grid to Plate: (gtep).............. e e e 0.84
Input:gto (h+k)........ e B S TS A 1.28
.Output:pto(h4k).........covviiianas P PN 0.004

HeatertoCathode: (hto k). .....ovvriieiiiiiinnnenennnnn 0.80
' ‘Heater-Cathode Leakage Current »

Ef =6.3 volts, Ehk =100 volts

Heater Positive with Respect to Cathode. . ............. ...,

Heater Negative with Respect to Cathode. . ............ ....

Interelectrode Leakage Resistance -
Ef=6.3 volts, Polarity of apphed d-¢ interelectrode voltage is

. such that no cathode emission results. . .
Gridto Allat 100 voltsd-c. . ..............o0utn ; ..... 100

Plate to All at 300 voltsdc....... e 100 .

(bypassed), Rg =0.1 meg, R, = 18000 ohms (bypassed) Cekeese sews

' SPECIAL PERFORMANCE TESTS

- Min.
Noise Figure
Ef =6.3 volts, Ebb =250 volts, Rk -82 ohms, R,_, = 18000 ohms, o

F=450mc ..................... T P YN SYRES SRUECI

’ Noxse thure at Reduced Heatet Voltage

Ef = 6.0 volts, Ebb =250 volts, Rk = 82 ohxns, R,,- 18000 ohms, »
F=450mec....... ... B B KT R TR TP

Power Gain
Ef =6.3 volts, Ebb =250 volts, Rk = 82 ochms, Ry = 18000 ohms,
Fmd50 MIC. ..ottt ien e inartaarinsaneansannsasns ve.. 12.5

7077

Page 3
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Bogey Max,
240 © . 258 Milliamperes
6.5 © 8.5 Milliamperes
10000 - - 13000 chromhos
..... 20 Percent
90 115
- 1.00 1.16 Picofarads
1.70 2.15 Picofarads
0.010 - 0.016 - Picofarads
1.10 1.40 Picofarads
..... 20 Microamperes
..... 20 Microamperes
.......... Megohms
es«. . Megohms
Bogey  Max.
55 6.6 Decibels
..... 81 Decibels
14.5 Decibels
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SPECIAL ‘PERFORMANCE' TESTS ‘(Continued)
Grid Recovery R oy i Lk : : )
Change in Average Plate Current. B S N 0.6 Milliamperes
> Peak Plate. Current Backswing. ...... B i e 1.0 'Milliamperes
Tubes with poor grid recovery affect circuit operation, when .- PLATE CURRENT VS. TIME
. the grid is driven positive by a pulse of signal or noise, some- = - E “t —GRID RECOVERY TEST -
‘what as if a parallel RC circuit werein series with the grid. - SR
This effect may occur in tubes of any type, but is unimportant AVERACE CURRENT BEFORE PULSES m appLIED
in many applications. In the majority of 7077 tubes the . PEAK PULSE CURRENT
effect is negligible, but to eliminate-the few in which it may . _ i l [ o :
be excessive, tubes are tested under the following conditions: e AVERASE cuam-:m' m'm pw.sss APRIED
Ef=6.3 volts, Ebb =250 volts, Ry, =0.01 meg. Ecis adjusted £ 1
for 1b=3.0 ma. 7 £ U
Upon application to the grid of a 5 volts positive pulse 8 . /-
(prr =60 pps, duty factor=0.0012) the change in average p - - P -
plate current is noted, and the peak plate current backswing < ' :
is measured. The following diagram shows qualitatively the i PEAK PLATE CURRERT BACKSWING
plate current-time- relationship for a tube (with poor grid
recovery) subjected to this test. -
POTIME ot
- ) 7 .
Doewtt 2 i Min. Bogey Mux.
Low Frequency'beratxonal Ou’tput. g i e e T . v _ 10 Millivolts RMS

\ P
Statistical sample is Subjected to vibration in each of two operated with Ef=6.3 volts. Ebb-lso volts, Rk =82 ohms
planes at 40 cps, with peak acceleration 15G. Tube is (bypasscd). R;, = 10000 ohms. .

Variable ;'j‘requén'cy _Vibratior{al Output
The tube is designed to be ﬁ'ee~ of vibrational outputs in peak acceleration. Electrical conditioas for this test are the
excess of 15 mv RMS at any frequency within the range same as for Low Frequency Vibrational Qutput.-
" 100-2000 cps, when vibrated in cither of two planes at 10G - e :

‘i L N

Low Pt‘eﬁ_{x_re‘ifoltage Breakdown Test

Statistical sample tested for voltage breakdown at a presﬁure . when 300 volts RMS, 60 cps, is apphed between the plate
of 8mm Hg, to simulate an altitude of 100,000 feet. and grxd termmals
Tubes shall not nge wsua! evidence of flashover or corona

DEQBA;.ASI?!ON-'tkAIE TESTS-.-

Fatiguc st v ored LN Sheck - . :
Statistical sample vibrated for a total of 96 hours, 48 hours - Statistical sample subjected to 5 impact accelerations of
in each of two planes, at a peak acceleration of 10G.. -::1: approximately 450G in each of four positions. The acceler-
Frequency is 60 cps. Tubes are operated during the test . ating forces are applied by the Navy-type, High Impact
with Ef=6.3 volts (no other voltages applied). Following (fyweight) ‘Shock Machine using a 30° hammer angle.
the test, tubes are evaluated for low frequency vibrational Tubes are operated during the test with Ef=6.3 volts,
output, heater-cathode leakage, heater current, no:sc ~ . Eb=150 volts, Ehk= 4100 volts, and Rk=82 ohms.
figure, and gam . | Following the test, tubes are evaluated for low frequency



& ELECTRONICS 7266 7288
METAL-CERAMIC DIODE

———DESCRIPTION AND RATING=——=

The 7266 is a cathode-type diode of ceramic-and-metal planar construc-
tion. It is intended for detector, high-frequency instrument probe, and low-
current rectifier applications. The 7266 is especially suited for use vhere
unfavorable conditions of mechanical shock, mechamcal vibration, and nu-

=

clear radiation are encountered.

GENERAL
ELECTRICAL - MECHANICAL

Cathode—Coated Unipotential Mounting Position—Any
Heater Characteristics and Ratings ' o
Heater Voltage, AC or DC*. ... ..6.3=0.3 Volts See Outline Drawing on page 3 for dimensions and electrical
Heater Currentt. .. ................ 0.215 Amperes connections
Direct Interelectrode Capacitances$

Plate to Cathode: (pto k). . ........ l 0 pf
 Heater to Cathode: (htok)....... .. 1.3 pf

7 MAXIMUM RATINGS

ABSOLUTE-MAXIMUM VALUES _ _
Peak Inverse Plate Voltage. . ... ...... 600 Voits Cathode............... ... I 30 Volts
Steady-State Peak Plate Current. . . ... .11 Milliamperes Heater Negative with Respect to :
DC Output Current. ................. 2.2 Milliamperes Cathode. ........................ 50 Volts
Heater-Cathode Voltage Envelope Temperatu:e at Hottest

Heater Positive with Respect to

Point§........- P 2% C

Absoclute-Meaximum ratings cre limiting values of operating -
and environmental conditions applicable to any electron
tube of a specified type as defined by .its published data
and should not be exceeded under the waorst prcbcxbie condi-
tions.

The tube manufecturer chooses these volues to provide -
accaprcble serviceability of the tube, mcking no cllowance
for equupment varigtions, environmental varigtions, and the

 effects of changes in operating conditions due to verictions
in the characteristics of the tube under consideration and of

ail other electron devices in the squipment.

. ties of the tube under consideration ond of all other electron
- devices in the equipment.

The equipment menufacturer should design so thot ini--
tially and throughout life no obsolute-maximum vaive fér
the intended service is exceeded with any tube under the
worst probable operating conditions with respect to supply-
voltage variation, equipment component variation, equip-
ment confrel adjustment, locd variation, signal variation,
environmentcl conditions, and varigtions in the characteris-

AVERAGE CHARACTERISTICS

Tube Voltage Drop

Ib=1.0 Milliamperes DC. .. .. ... ... . ... ...,

The tubes and arrangements disclosed herein may de cavered by patents of
General Electric Comoany or athers. Neither tha disclosure of any information
herein nor the saie of tubes by General Slectric Company conveys any license
uynder patenr cigims covering combinations of tubes with other devices or

.

} ts. In the ab of an axprass written agreement to the cantrary,
Genaral Electric Company gssumes ao liability for patent infringement arising
out of any use of the tubes wnh other devices or slements Dy any purcnaser of
tubes or others. .

GENERAL &) ELECTRIC

Supersedes 7266 Description & Rating sheet doted 6-59
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AVERAGE CHARACTERISTICS (Continved)
FOOTNOTES

. The equipment designer should design the equipment so that heater voltage is centered at the specified bogey

" value, with heater supply variations restricted to maintain heater voltage within the specified tolerance.

+ Heater current of a bogey tube at Ef = 6.3 volts,

+ Measured using a grounded adapter that provides shmldmg between external terminals of tube.

§ Operation below the rated maximum envelope temperature is recommended for applications requiring the longest
possible tube life. The 7266 is also capable of operation at envelope temperatures much higher than the rated
maximum values. For specific recommendations concerning higher temperature operation, contact your General
Electric tube sales representative.

INITIAL CHARACTERISTICS LIMITS

Min. Bogey Max.
Heater Current » :
CEf=63volts.. ... ... [ B 198 215 232 Milliamperes
Tube Voltage Drop :
Ef=6.3 volts, Eb adjusted for Ib=10ma. . .... ... ... .. . ..... 0.4 1.0 2.0 Voits
! Tube Voltage Drop at Reduced Heater Voitage
Ef=35.7 volts, Eb adjusted for Ib=1.0ma............... .. ... o o 2.3 Volts
| Emission
Ef=63 volts, Eb=mQuvoltsd-c............................... 10 . ... Milliamperes
Plate Current v
Ef=6.3 volts, Ebb=0 volts, R, =40000 ohms. . ............... 2 8 16 Microamperes
Interelectrode Capacitances
Plate.to Cathode: (pto k). ....... ... ... ... ... ... ... ... 0.7 1.0 1.3 Picofarads
Heater to Cathode: (htok)........ ... ... ... ............... 0.9 1.3 1.7 Picofarads
Heater-Cathode Leakage Current
Ef=6.3 volts, Ehk = 100 voits
Heater Positive with Respect to Cathode. .. . ... ... ... .. . e 20  Microamperes
Heater Negative with Respect to Cathode. . ....... ... ... .. oL . 20 Microamperes
Intereiectrode Leakage Resistance
© Ef=6.3 volts. Polarity of applied d-c interelectrode voltage is
such that no cathode omission results.
Plateto All at 500 volts d-c. ............. .. ... ....... 10000 C. ... Megohms

SPECIAL PERFORMANCE TESTS

Low Pressure Vélfége Breakdown Test shall not give visual evidence of flashover or corona when 300
Statistical sample tested for voltage breakdown at a pressure volts RMS, 60 cps. is applied between the plate and cathode
of 8mm Hg, to simulate an altitude of 100000 feet. Tubes terminals.



DEGRADATION RATE TESTS
Fatigue
Statistical sample vibrated for a total of six hours, three hours in each of two planes, at a peak acceleratmn of
10G. Frequency is continuously varied from 30 cps to 2000 cps and back to 30 cps, with a period of ten minutes.
Tubes are operated during the test-with Ef =6.3 volts and Ehk = +100 volts. Follomng the test, tubes are
evaluated for heater-cathode leakage and heater current.

Shock . e L
Statistical sample subjected to § impact accelerations of approximately 450G in each of four positions. The
accelerating forces are applied by the Navy-type, High Impact (flyweight) Shock Machine using a 30° hammer
angle. Tubes are operated during the tést with Ef =6.3 volts and Ehk = + 100 volts. Following the test, tubes are
evaluated for heater~cathode 1eakage and heater current. .

Survival Rate Life Test
The combined statistical samples subjected to the Intermittent and Standby Life Tests are evaluated for shorted
and open elements and tube voltaze drop following approxxmately 100 hours of life test.

Intermittent Life Test
Statistical sample operated for 1000 hours under the following conditions: Ef = 6.3 volts (cycled—on 1234 hours,
off .34 hour), Ebb=220 volts RMS, Ehk = —70 voits d-c, Ry =0.13 meg, C; =1.0 u4f, and Rs=1300 ohms.
Tubes are evaluated, following 500 and 1000 hours of life test, for shorted or open elements, heater current, tube
voltage drop, heaterfcathod.e leakage, interelectrode leakage resistance, and emission.

Standby Life Test . .
Statistical sample operated for 1000 hours under the folIowmg conditions: Ef -6 3 volts (cycled—on 134 hours,
off 11 hour) no other voltages applied. Tubes are evaluated, following 500 and 1000 hours of life test, for shorted
or open elements, heater current. tube voltage drop, heater-cathode leakage, mterelectrode leakage resistance,
and emission.

Heater-Cycling Life Test
Statistical sample operated for 2000 cycles minimum to eva!uate and control heatér-cathode defects. Conditions
of test include Ef = 7.0 volts cycled for one minute on and one minute off, Eb=0 volts, and Ehk =70 volts
with heater positive with respect to cathode. Following this test, tubes are evaluated for open heaters, heater-
cathode shorts, and heater-cathode leakage current.

Note: The conditions for some of the indicated tests have deliberately been selected to aggravate tube failures
for test and evaluation purposes. In no sense should these conditions be interpreted as suitable operating

conditions.
32 MAX. DIA,
A%L INSULATORS
__‘z‘rs-z S0as,; !
. : ;
. ANODE | .040"2.006* }
[) N
NSULATOR ) 100°2.008% ga2sr
: : __carooE. ; i~ $.003%"
. . . ™7 318" -
QUTLINE ) o "‘3_"_'-_‘_7_“ Cropistoe b jooes 008w s.0127
DRAWING ‘ , : 1
: . | -] _oso~s.c08n I
3 . — .
HEATER PRt N

‘ N
203% 004",
otar o

3

e o ormeme®

. 090" £.604 : 090" & .004°
Bla. DiA.
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AVERAGE PLATE .CHARACTERISTICS

10
/f
E¢ = 6.3 VOLTS 1 . A
4
8
v
g /
a
w
an
=
=
=8
-4
z
o
=
=
x 4
=2
[ *]
=
< .
z P
o
2 V4
2z
e
o
-1 0 +1 +*2 +3 +4 +35 +6
-]
Ke55611=T074m1 PLATE VOLTAGE IN VOLTS JUNE B, 1959

RECEIVING TUBE DEPARTMENT

GENERAL @D ELECTRIC

Owensboro, Kentucky



& ELECTRONICS

o 7296 . 1y a0
‘METAL-CERAMIC TRIODE Pege

==—=DESCRIPTION AND RATING———

FOR VHF OSCILLATOR AND AMPLIFIER APPLICATIONS -

The 7296 is a high-mu triode of ceramic-and-metal planar/construct:on ‘

.- primarily intended for use as an oscillator, broadband- radio-frequency
“amplifier, or VHF power amplifier. The 7296 is especially suited for use
where unfavorable conditions of mechanical shock, mechanical vibrat:on,
and nuclear radiation are mcountercd

GENERAL .
ELECTRICAL | MECHANICAL
Cathode—Coated Unipotential ' - Mounting Position—Any §
Heater Voitage, ACor DC*.......6.3%0.3. Volits -
- Heater Current .. ....cocureeeionn.. 0.4  Amperes
Direct Interelectrode Capacitances § .
Grid to Plate: (gtop)....c.vccvvn... 2.2 pf
Inmput:gtoh + k). ............... 5.0 pf
Output:pto(h 4+ k).............0075 pf
Heater to Cathode: (h to{k) ......... 2.8 pf
: MAXIMUM RATINGS ,
ABSOLUTE-MAXIMUM VALUES Heater-Cathode Voltage
S . : Heater Positive with Respect to
Plate Voltage....... ... [P 330 Volts Cathode. - ..o i e 50 Volts
Positive DC Grid Voltage. . ....... ¢....0 Volts - Heater Negative with Respect to o
. . : : Cathode......................... 50 Volts
Neggnv.e l.)C f}nd Voltage........ R .50 Voits Grid Circuit Resistance
Flate Dissipation................ .--..5.5 Watts With Fixed Bias.......... “eees....0.1 Megohms
DCGridCurrent...........ocinn.nn. 10~ Milliamperes ‘With Cathode Bias. ....... R .0.18 - Megohms
. Envelope Temperature at Hottest Point & S
DC Cathode Current.................. 30 Milliamperes Plate Dissipation not over 3.3 Watts. .300 C
Peak Cathode Current. . ............ 120 Milliamperes Plate Dissipation up to 5.5 Watts. . ... 250 C

Absaluee-Max:mum ratings are hmlﬁng values of operating
and -environmental conditions applicable to ‘any electron
tube of g specified type as defined by its published data
and should not be exceeded under the worst probable condi-
tions.

The tube manufacturer chooses these values 16 provude
acceptable- serviceability of the tube, making no allowance

-for equipment vcnnhons, environmente! variations, cnd the

-.-effects of changes in operating conditions .due to variations

all other electron devices in the equipment.

The equipment monufacturer should design so thct ini-
tially end thmughouf life no cbsolute-moximum valve for
the intended service Is exceeded with eny tube under the

" worst probable operating conditions with respect to supply-

voltage variation, equipment component variation, equip-
ment control odjustment, load veriation, signal variction,
environmental conditions, and variations in the choracteris-
tics of the tube under considerction and of all other electron
devices in the equupmenl’. .

- in the charudemﬁcs of the tube under eonsiderchcn and of

l’io Mn ead cmmcemonh "disclosed herein may be d by ts of

I Electric € y or others. Neither the disclosure of ony i K
henm nor the scle of tubes by Gouirul Ekemc Company conveys cny l-nnu
ender p claims ] of tubes with other devices or

U ts. In the ab of an express written agreement fo the controry,
General Eloctric Company cssumes no liability for patent infringement arising
out of any use of the tubes with other devices or elements by any purchaser of
tubes or others.

GENERAL @3 ELECTRIC

Supersedes ET-T1538A dated 2-40
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AVERAGE CHARACTERISTICS

Plate Voltage. . . .. e 200 - Volts
Cathode-Bias Resistor.. ... ... R 68 Ohms
Amplification Factor. ................ 190

~ Plate Resistance, approximate........ 5450 Ohms

® The equipment designer should design the equipment so .-

that the heater voltage is centered at the specified bogey

value, with heater supply variations restricted to maintain »

- heater voltage within the specified tolerance.
© t Heater current of a bogey tube at Ef =6.3 volts.
W‘thout external shield.

§ One method of mounting the 7296 is to use a stamless-steel v

“T” bolt (see drawing) to attach the mounting base of
the tube to a chassis or circuit board. The “T” bolt should
be inserted in the slot in the base of the tube, turned 90

CHARACTERISTICS AND

TYPICAL OPERATION

Transconductance. .. ........... ...16500 Micromhos

PlateCurrent. . ................ .. ... 17 Milliamperes
Grid Voltage, approximate '
Ib =10 Microamperes....... AU —S S Volts

degrees, and attached to the chassis or circuit board with
a 4-40 nut and lock washer. Torque used to tighten the
~ nut should not exceed 3 inch-pounds. -~ :

" ¥Operation below the rated maximum envelope temperatures

is recommended for applications requiring the longest

.- possible tube life. The 7296 is also capable of operation
at envelope. temperatures much higher than the rated
maximum values. For specific recommendations concern-
ing higher temperature operation, contact your General
Electric tube sales representative.

INITIAL CHARACTERISTICS LIMITS

Min, Max.

Bogey

Heater Current

Ef=63volts. . ... ... ... ... il [ 370 400 430 Milliamperes
Plate Current : ,

- Ef =6.3 volts, Eb =200 volts, Rk =68 ohms (bypassed)........... 10 17 24 Milliamperes

Transconductance . ‘

Ef =6.3 volts, Eb =200 volts, Rk =68 ohms (bypassed)........ 13000 16500 20000 Micromhos
Amplification Factor : o

Ef=6.3 voits, Eb =100 volts, Rk =68 ohms (bypassed)..........65 90 115
Zero-Bias Transconductance

Ef=6.3 voits, Eb=100 volts, Ec=0volts. . ............... ..13000 20000  ..... Micromhos
Grid Voltage Cutoff

Ef=6.3 volts, Eb=200 voits, ITb=10ua................... ..... —-5.5 -9.5 Voits
Interelectrode Capacitances .

GridtoPlate (RO P). - ...ttt i e 1.9 2.2 2.5 pf

Input:gto(h + k). ... .o 3.7 5.0 6.3 pf

Output:pto(h + k)......... P 0.05 0.075 0.1 pf

Heater to Cathode: (hto k)...... e e e e 2.1 2.8 35 pf
Negative Grid Current

Ef=6.3 volts, Eb =200 volts, Ecc = —1.0 volts, Rk =68 ohms -

(bypassed), Rg=0.18meg. ... ... ...ttt ittt i e 0.5 Microamperes
Heater-Cathode Leakage Current

Ef=6.3 volts, Ehk =100 volts

Heater Positive with Respect to Cathode............. P, 20 - Microamperes
Heater Negative with Respect to Cathode. . . .. e e 20 Microamperes

Interelectrode Leakage Resistance

Ef=6.3 volts. Polarity of applied d-c interelectrode voltage

is such that no cathode emission results. ‘ , :

Grid to All at 100 voltsd-c................ e 1000 ..... ..., Megohms
Plate to-All at 300 voltsd-¢c: ........ SO e 1000 Lo L - Megohms
Grid Emission Current ' -

Ef=7.0 volts, Eb =200 volts, Ecc = —15 volts, Rg =0.18meg ..... ..... 2.0 Microamperes
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S Min. Bogey Max.
- 400 Megacycle Oscillator Power Output. e 1.6 20 ..... Watts
* Tubes are tested for power output as an oscillator under the : .
- following conditions: ‘F =400 me,. Ef=6.3 volts, Eb=300
volts, Rg =1400 ohms, Ib =20 ma maxzmum, Ic =6.0~9, 0 ma. . :
Pulse EMISSIon. . ... . vooiie i e ie it i i 3200 ... ..., Milliamperes
Tubes are tested for pulse emission under the following condi- v
tions: Ef =6.3 volts, Eb =200 volts, Ec= -20 volts, egk =
+12 volts, prr=1000 pps,. duty cycle 1¢;. Pulse cathode
_current is measured. - S T o
: ,Gnd Recovery. e .ChangemAverage PlateCurrent........ ...... ..... -+ 1.0 Milliamperes
: ’ - Peak Plate Current Backswing....... Sl ST . © 2,0 Milliamperes
Tubes with poor grid recovery affect circuit operanon. when o
" the grid is driven positive by a pulse of signal or noise, some-
what as if a parallel RC circuit were in series with the grid.
This effect may occur int tubes of any type, but is unimportant
in many applications. In the majority of 7296 tubes the effect
is ncgligible, but to eliminate the few in which it may be ex-
cessive, tubes are tested under the following conditions:
Ef=6.3 volts, Ebb=250 volts, RL=0.01 meg. Ec is ad-
Justed for Ib =10 ma.
Upon application to the grid of a pulse driving it 3 volts
positive with respect to cathode (prr =60 pps, duty cycle= -
0.129%,) the change in average plate current is noted, and the
peak plate current backswing .is measured. The following
" diagram shows qualitatively the plate. current—time rela-
tionship for a tube (with poor grid recovery) snbiected to this .

test:
AVERAGE CURRENT BEFORE PULSES ARE APPLIED
= ——————PEAR PULSE CURRENT 7
4 ': AVERAGE CURRENT WITH PULSES APPLIED
e Y] ' : ‘ g
< : i
w
g N A
S U B SO R I
P ' =
< i
¥y PEAR .PLATE CURRENT BACKSWING
TIME
Low Frequency Vibrational OQutput. .. .v .ot iv s vreie o cuuns 1§ Millivolts RMS

Statistical sample is subjected to vibration in each of two
planes at 40 cps, with peak acceleration 15 G. Tube is oper-
ated with Ef =6.3 volts, Ebb =200 volts, Rk =68 ohms {by-.
passed), Ry =2000 ohms.
Variable Frequency Vibrational Output

The tube is designed to be free of vibrational outputs in ex-.
cess of 100 mv RMS at any frequency within the range 100~
2000 cps, when vibrated in either of two planes at 10 G peak
“"accelération. Electrical conditions for this test are the same
as for Low Frequency Vibrational Output. '

Low Pressure Voitage Breakdown Test
Statistical sample tested for voitage breakdown at a pressure
of 8 mm Hg, to simulate an altitude of 100,000 feet. Tubes shall
not give visual evidence of flashover or corona when 300 volts
RMS, 60 cps, is applied between the plate and grid teriinals,
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'DEGRADATION RATE TESTS

Fatigue
Statistical sample vibrated for a total of six hours, three hours in each of two planes, at a peak acceleratwn
“of 10 G. Frequency is continuously varied from 30 cps to 2000 cps and back to 30 cps, with a pericd of ten
minutes. Tubes are operated during the test with Ef =6.3 volts, Eb =200 volts, and Rk = 68 ohms. Following
the test, tubes are evaluated for low frequency vibrational output. heater-cathode leakage, heater current,
and transconductance.

Shock
Statistical sample subjected to 5 impact accelerations of approximately 600 G in each of four positions.
The accelerating forces are applied by the Navy-type, High Impact (flyweight) Shock Machine using a 42°
“hammer angle. Tubes are mounted by T-bolt with 3 inch-pounds torque, and operated during the test with -
Ef=6.3 volts, Eb«200 volts, Ehk = 100" volts, Rg=0.1 Meg, and Rk =68 ohms. Following the "test,
tubes are evaluated for low frequency vibrational output, heater-cathode leakage, heater current, and

v transconductance.

Stability Life Test )
The statistical sample subjected to the Dynamxc Life Test is evaluated for percent change in zero-bias
transconductance of individual tubes, from the initial reading to readings following 2 hours and 20 hours
of the life test.

Survival Rate Life Test
The combined statistical samples subjected to the Dynamic and Pulse Life Tests are evaluated for shorted
and open elements following approximately 100 hours of life test. .

Dynamic Life Test
Statistical sample operated, with a 60 cps grid signal, at maximum rated DC grid current and cathode cur-
rent for a period of 1000 hours. Heater voltage is cycled (on 134 hours, off 3{ hour). Tubes are evaluated,
following 500 and 1000 hours of life test, for shorted or open elements, heater current, zero-bias transcon-
ductance, oscillator power output, and heater-cathode leakage.

Pulse Life Test
Statistical sample operated with 400 ma peak cathode current, 1¢; duty cycle, for 1000 hours. Heater volt-
age is cycled (on 134 hours, off 1{ hour). Tubes are evaluated, following 500 and 1000 hours of life test, for
shorted or open elements, heater current, pulse emission, and heater-cathode leakage.

Interface Life Test
Statistical sample operated for 1000 hours with Ef =6.6 volts, no other voltages apphed, and evaluated for
cathode interface resistance following the life test.

Heuoter-Cycling Life Test
Statistical sample operated for 2000 cycles minimum to evaluate and control heater-cathode defects. Condi-
tions of test include Ef = 7.5 volts cycled for one minute on and one minute off, Eb =Ec¢ =0 volts, and Ehk =
70 volts with heater positive with respect to cathode. Following this test tubes are evaluated for open heaters,
heater-cathode shorts, and heater-cathode leakage current.
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| —PRODUCT INFORMATION —

 Planar Triode

FOR GROUNDED-GRID CLASS C
OSCILLATOR APPLICATlONS

The 7391 ig & high-mu, metal-and-ceramic triode intended for operation as a grounded-
grid, Class C oscillator at frequencies as high as 6000 megacycles.

Features of the tube include small size, planar electrode comstruction with close
spacing, inherent rigidity, and an envelope structure convenient for coaxial circuit

applications.

The physical appearance and dimeqsions of the 7391 are identical to those of the 6299,

GENERAL
ELECTRICAI. MECHANICAL

Cathode - COated Unipotential Operat:ing Position - Any. ’
Heater Characteristics and Ratings getlﬁzeigl:té _agproﬁ:;te « + « « + 1/6 Ounce
Heater Voltage, AC or DC*, . . . 6.3:0.3 Volts coiing onduct
Heater Curremt$® . . . e s » o 0.38 Amperes-
Cathode Heating Time, minimum . . . 60 Seconds
Direct Interelectrode Capacitances$ :

Grid to Plate: (g top) . . . . 1.58 'pf

Grid to Cathode and Heater: '

g to (h + k) 0 . ) . . . . 3.25. pf .
Plate to Cathode and Heater: : ¥
pto¢th+k) . + o .+ . . 0.0158 pf
- - MAXIMUM RATINGS

ABSOLUTE-MAXIMUM VALUES : T
Plate Voltage. « e . . . o« e . . . - « s . . « e . . . . 200 ,Volt!
Negative DC Grid Voltage . . . L SR ) o, .8 -» . . . . . V', . . . . . .. 15 . Vo]_.ts
Plate Dissipation « & & « + o o o o o s o o o + o o o & ¢ o o 2,25 Watts
DC Plate Current, . . . . . . . . . . e ¢ . . . . . . . . . . .15 Hilliamperes
DC Grid Current . . . . . . - . . o e e o e . . . e s e e o e 4 3.0 Millhmr&s
DC Cathode Current . .« « o o o o « o o+ o o & o o o o o o o o o « 15 Milliamperes
Eavelope Temperatute at Hottest Pointe &+ + ¢« o o o o o 0.0 o o e e e . 150 ¢

ing dnd environmental conditions applicable to ahy eleciron
tube of.a specified type us defined by its published data
and should not be exceeded under the worst probable
" conditions.

The tube manufacturer chooses these values to provide
acceptable serviceability of the tube, making no allowance
for equipment variations, environmental variations, and the
effects of changes in operating conditions due to variations
in the characteristics of the tube under consideration and of

Abso!ute-Maxlmum ratings are limiting values of operai- -

. nll other electron devices in the equipment.

- fics of the tube under consideration and of all other electron

The equipment manufacturer should design s that ‘ini-
ticlly .and throughout life no absolute-maximum value for
the intended service is exceeded with ony tube under the
waorst probable operating conditions with respect to supp!y—
voltage variation, equipment component variation, equip-
ment control adjustment, load variation, signal - variation,
environmenta!l conditions, and variations in the characteris-

devices in the equipment.

The tubes ond arrangements disclosed herein may be cov'ntl by patents of Generaf
Electric Company or others. Neither the disclosure of any i ion herein nor the
sale of tubes by. General Electric Cmpcny conveys any llccnu undor pcnnt claims
covering combinations of tubes with othor ices or in th of an

GENERAL

i Electric Comp

to the ,'l‘"

express written ag

Y
- liability for patent Infringament arising out of any wse of the wbos with other dulen

S 7 olcmonts by eny purchaser of tubes or others.

@B eLecTRIC

Supersedes ET-T1614A dated 12-61



: CHARACTERISTICS AND
AVERAGE CHARACTERISTICS
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Transcenductance,
Plate Current, . .

e o & @
e e s
. e e ®

e s s o =

s s s s o

e o s e »
P
¢ el e s
" s s 8 ®

e o e v o

o o o o s

e oo o o

* s 8 e o
e o e o e
P e s s e

e o o v .

o o+ o o =

« o o e o
e s e o @
e & o & @

TYPICAL OPERATION

-
.
.
.
-

. 175

-1.5
11000

. 10

CLASS C CW OSCILLATOR—GROUNDED—GRID COAXIAL-TYPE CIRCUIT

Frequency o« o o o o o o e..s o eo.e » o o o o« o+ o 500

Plate VOltagee « « o & &« o« o « o o o o '« o o o . 150

Plate Current. 3 . . . . . . » . . . . . . » . . 12 )

Grid Current « . v + & ¢ . 4 e e s s s s s e + < 3.0

Pwer Output‘. . . . . . . . . . . . - . - - ¢ e . 500
NOTES

1000
© 150
12

3 .o
250

5400
150

12

3.0
65

Volts
Volts

Micromhos
Milliamperes

Megacycles
Volts
Milliamperes

"~ .Milliamperes

Milliwatts

*  The equipment designer should design the equipment so that heater voltage is centered at the specified
bogey value, with heater supply variations restricted to maintain heater voltage within the specified

tolerance.
Heater current of a bogey tube at Ef = 6.3 volts.
§ Without external shield.

The electrical connections to the plate and cathode must provide good thermal conductivity from these

electrodes.
terminal at a minimum.

INITIAL CHARACTERISTICS LIMITS

Heater Current

Ef = 6.3 volts . . . ¢ o o« « « o o o o o o =+ o 360
Grid Voltage

Ef = 6.3 volts, Eb= 175 volts, Ib= 10ma . . . . . . . =0.7
Transconductance

Ef = 6.3 volts, Eb = 175 volts, Ec adjusted for Ib = 10 ma. . 8000

Amplification Factor
Ef = 6.3 volts, Eb =

Grid Voltage Cutoff .

175 volts, Ec adjusted for Ib = 10 ma. . 46

Ef = 6.3 volts, Eb = 175 volts, Ib = 100 pa. . . . « . . =2.4
Interelectrode Leakage Resistance
Ef = 6.3 volts, Polarity of applied d-c interelectrode voltage
is such that no cathode emission results.
Grid to Cathode and Heater at 45 voltgs d=c . . . . . . 0.25
Grid to Plate at 500 volts d=c . . . . . . .+ .+ .+ . 5.0
Interelectrode Capacitances
Grid to Plate: (g tO P) ¢+ « o =« « "« o o + o '« s o 1.40
Grid to Cathode and Heater: gto¢th+k) . . . . . . .2.60
Plate to Cathode and Heater: pto(h+k). . . . . . 0.010

380

1.58
3.25
0.0158

 SPECIAL PERFORMANCE TESTS

5400 Megacycle Oscillator Power Output
Ef = 6.3 volts, Eb = 150 volts, Rg = 2000 ohms, Ib = 15+0.5 ma,
F= 5400 m, min. . . . . . . . . . . . . . . . 30

| 'DEGRADATION RATE Tests
SOO-Hour Life

65

Minimum Bogey  Maximum

400
-2.55
13500

80

-7.0

1.80
3.95

0.023 .

The plate contact must be sufficiently flexible to keep the lateral force on the plate

Milliamperes

Volts

Micromhos

Volts

Milliwatts

Statistical sample operated for 500 hours to evaluate changes in power output and transconductance with

life.

0
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PHYSICAL DIMENSIONS S : ALIGNMENT GAUGE
s 1 . 520" 4.004"—o]
- : : : ,
U— R : : 4 500" £.0005
~ v PLATE TERMINAL ' - =
1 - = ' - #l, .
L meaoil| .. §§ ]
, [ 1|}~GRID TERMINAL - 1 &T g
oD TERMIN Ts T4
M B (] , - ]
K W. RAD, - y :
{ : _REF.PLANE = K ;J‘_L‘L -1
t B ) . - i &N o
T D) (€ /-CATHODE’AND o f‘l. § "y
—¥ , : HEATER TERMINAL L —~1wn i:
M= l———L |_—~GETTER TERMINAL - & 3 2 ] ;
, B (DO NOT USE FOR ANY : qQww
r || ©C OR RF cONNECTION) ¥ g3
’ 1 HEATER TERMINAL § % %
ot Qe B E o - je~400" £.004%
Re s INCHES - , MILLIMETERS
° Minimum |  Maximum Minimum Maximum
A 0.960 - | . 1.040 24.38 | 26.42
B 0.530 " 0.590 13.46 14.99
c "0.410 0.470 T710.41 11.9%
D -—= 0.272 - | . === 6.91
E —-—ee - 0.475 N mo-- 12 .07
F "0.163 | 0.193 %14 %.90
G —- 04060 - ] L e 1.52
H - - wew 1 0,030 - 0.76
T "0.190 | 0,210 4.83 5.33
K "0.009 | _ 0.015 0.23 . 0.38
M " 0.040 .} . 0.070 1.02 1.78 |
® | 0.059 | 0.065 1.50 1.65
P - 0,257 - 6.53.
~Q 0.326 _ 0.334 "~ 8.28 8.48
R -——e 0,385 - T 9,78
S "0.483 0.497 12.27 12.62
T 0.435 0.445 11.05 11.30
U - 0.385 T aen — 9.78
v 0.088 0.09% 2.24 Z.39
W — e . ... 0.008.. | —- 0.20
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| 7462
METAL-CERAMIC TRIODE

DESCRIPTION AND RATING=—=+=

The 7462 is a high-mu triode of ceramic-and-metal planar construction
primarily intended for radio-frequency amplifier service from low frequencies
into the ultra-high-frequency range. It is similar to the 7077 in character-
istics but differs in having terminal lugs for use in print-board circuits.

GENERAL
4
. ELECTRICAL MECHANICAL
Cathode—Coated Unipotential Mounting Position—Any
Heater Characteristics and Ratings See Qutline Drawing on page 2 for dimensions
Heater Voltage, ACor DC*................ 6.3%0.3 Volts and electrical connéctions.
Heater Currentf.................. e 0.24 Ampeéres L
Direct Interelectrode Capamtancest
v Grid to Plate: (gtop)........... R 1 25 pf

Input:gto(h+k)......covi it 1.8 pf

Output: pto (h+k)............ e 0.032 pf

Heater to Cathode (htok)................... 1.5 pf

; MAXIMUM RATINGS
ABSOLUTE-MAXIMUM VALUES . Heater-Cathode Voltage
" Heater - Positive with Respect to
PlateVoltage. .. .............. ... 250 Volts Cathode. . ... ST 50 Volts
Positive Peak and DC Grid Voltage.. . ... 0 Volts - Heater Negative with Respect to _
Negative Peak and DC Grid Voltage... 50 Volts Cathode............... PR 50 Volts
- L. W Grid-Circuit Rcsxstance, thh Fixed
y ate Dissipation.................... 2 atts . o B =57 1.1 T A S 0.01 Megohms .
DC Cathode Current. ............... 11 Milliamperes Bulb Temperature at ‘Hottest Point] 250 C
- Absolute-Maximum ratings are limiting values of operating - cll other eleciron devices in the equipment.
and environmental conditions applicable ‘to any. electron The equipment manufacturer -should design so 'hcf ini-
“tube of a specified type as defined by its published data  ticlly and throughout life no absolute-maximum value for
and should not be exceeded under the worst probgble condi-  the intended service is exceeded with any tube under the
tions. worst probable operating conditions with respect to supply-
) The tube manufacturer chooses these values to provide voltage variation, equipment component variation, equip-
accéptable serviceability of the tube, making no allowance ment- control adjustment, load variation, signal variation,

- for equipment variations, environmenta! variations, and the environmenta! conditions, and variations in the choracteris-
effects of changes in operating conditions dve to variations ~ tics of the tube under consideration and of all other electron
in the characteristics of the tube under consideration and of devices in the equipment.

) CHARACTERISTICS AND 'I'YPICAL OPERATION
AVERAGE CHARACTERISTICS
Plate Voltage. .. ............... 0 150  Volts Plate Resistancc, approximate....... 9000 Ohms
: : . - , . Transconductance. ... ....... i 10500 Micromhos
Voltage. .= ..., 6.0 Volts - :
Grid Vo g.ge . +~ : o “PlateCurrent........c..oieienni.... 7.2 Milliamperes
Cathode-Bias Resistor. ........... ..»910- ‘Ohms “Grid Voltage, approximate :
Amplification Factor........ N 94 Ib =100 Microamperes........... -2.4 Volts
é GENERAL @D ELECTRIC

-

*“Supersedes 7462 D & R sheet ET-TI540A, dated 2.60
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FOOTNOTES

_* The equipment designer should design the equipment so that heater voltage is centered at the specified
‘bogey value, with heater supply variations restricted to maintain heater voltage within the spemﬁed tolerance.
t Heater current of a bogey tube at Ef =63 volts.
1 Without external shield. ;
§ If a cathode bias resistor is used, the grid-circuit resistance may be as high as (10,000 +100 Rk +R;) ohms,
" where Rk is the value of the cathode-bxas resxstor in ohms and RL is the value of the plate-load resistor
"in ohms,

9 For applications where long life is a primary consxderahon, 1t is recommended that the envelope temperature
be maintained below 175 C.

200" . -
323 $010" .300" NOTE: Maximum eccentricity of
1007 o010 insulators 0.010 in. -
from center line.
HEATER
——023 JTYP,
r:ﬁi. l‘ 0!2/ \
N S ——— T A—
—f 020" 425" !
|.- +.008"
LATHOOE ety TR b — T IT—TT
ey AT
_GRID_ e - i o 1
J25"
=.005" .

PLATE — 1]

———— i et o S e SR - L'J"‘Ll
I e b
| e
- 444"
015 I
The tubes and arrangements disclosed herein may be covered by P of el In the ab of an express written agresment to the contrary,
General Electric Company or others. Neither the disclosure of any infor t General Electric. Company ossumes no licbility for patent infringement arising

herein nor the sale of tubes by General Electric Company conveys any license  out of any use of the tubes with other devices or elements by ony purchaser of
er patent elalms covering combinations of tubes with other devices or tubes or others.

INITIAL CHARACTERISTICS VLIM!‘I'S

Min. Bogey Max.

Heater Current

Ef=6.3vVolts. ... i 222 240 258 Milliamperes
Plate Current »

Ef=6.3 volts, Eb =150 volts, Rk =82 ohms (bypassed)............... 4.5 7.5 11 Milliamperes
Transconductance :

Ef =6.3 volts, Eb=150 volts, Ec= +6 vplts, Rk =910 ohiné (byp’vassed) .. 8000 10500 13000 Micromhos
Amplification Factor

"Ef = 6.3 volts, Eb =150 volts, Ec = -6 volts, Rk =910 ohms (bypassed) 65 94 115
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INITIAL :CHARACTERISTICS LIMITS (Continued)
Min..  Bogey Max.
* Transconductance Change with Heater Voltage -
Difference between transconductance at Ef = 6.3 volts and trans-
conductance at Ef=6.0 volts (other conditions the same) ex- E :
pressed as a percentage of transconductance at Ef=6.3 volts. ... avea e e eee 15 Percent
Grid Voltage Cutoff ;
Ef=6.3 volts, Eb=150 volts, Ib= 100 pa ................................ - ~-24 \ —4.5 Volts
Interelectrode Capacitances - - o b T e ‘
Gridto Plate: (gtop). ... .on i oooiiviilon, S PP 1.05 1.25 145 pf
Input:gto (h4k)......oeeiiniininiin.. ST e eeena et 1.25 1.8 295 pf
- QOutput: p to (h+k)....‘,.{....'.-.'.'.'.f..:_...‘.i....v; ......... e e e - 0013 0.032 0.045 pf
Heater to Cathode: (htok)............... et iieaian. e ieeeeeaa 1.1 1.5 1.9 pf
Heater-Cathode Leakage Current : B
Ef=6.3 volts, Ehk=100 volts =~ - i . 5 * : :
Heater Positive with Respect to Cathode. .. ....... Mvedereadinene 4 Meee i ieaens 20 ‘Microamperes
Heater Negative with Respect to Cathode. . ...............oiinll e e 20 Microamperes
Interelectrode Leakage Resistance E
© Ef=6.3 volts. Polarity of apphed d-¢interelectrode voltage
is such that no cathode emission resuits. SRR :
Gridto All of 100 voltsdc.............. S e 1000  ..... ..... Megohms
Plateto Allat 300 volts d-C..........oviiiuiiaiianenininaeen., 100 ... ... Megohms
‘Grid Emission Current ' : '

Ef-7 O volts, Eb- 100 volt:, Ecc- —-10 volts, Rg =01 meg .............. T 2.0 . Microamperes

SPECIA_L PERFORMANCE TESTS

Low Frequency Vibrational Output
Statistical sample :is subjected to vibration in each of two planes
at 40 cps, with peak acceleration 15 G. Tube is operated with
Ef=6.3 volts, Ebh =150 volts, Rk =82 chms (bypassed), RL- S
210000 OhmMS. . ...l i s AT S PN beeeres miene o wess . 10 Millivolts RMS

Variable Frequency Vibrational Qutput .
Statistical sample is subjected to vibration aocordmg to the pro-
cedure given below. Tube is operated with Ef =6.3 volts, Ebb= .
.150 voits, Rk =82 ohms (bypassed) Ry =10000 ohms.........ccovvvve vuven aauns - 1§ Millivolts RMS

The vanable-frequency vxbratzon test shan be performcd as follows:

1Q

‘The frequency shall be increased from 100 to 2000 cps with approximately loganthrmc progression in 3 &1 minutes.
The return sweep (2000 to 100 cps) is not required. ¢

The tube shall be vibrated with simple harmonic motion ia each of two planes' first, parallel to the cylindrical
axis; second, perpendicular to the cylindrical axis and parallel to a line through the major axis of a terminal lug.
At all frequencies from 100 to 2000 cps, the total harmomc distortion of the acceleration waveform shall be less
than 5%. .

The peak accclerauon shall be maintained at 10+1.0 G throughout the test.

The value of the alternating voltage produced across the load resistor (Rp), as a result of the vibration, shall be
measured with a suitable device having a response to the RMS value of the voltage to within 0.5 db of the re-
sponse at 400 cps for the frequency range of 100 to 3000 cps, and having a band-pass filter with an attenuation rate
of 24 db per octave below the low frequency cutoff point of 50 cps and above the high frequency cutoff point of
5000 cps. The meter shall have a dynamic resporse characteristic eqmvalent toor faster than a VU meter (oper-
ated in accordance with ASA Standard No. C16.5-1954). _

Low Pressure Voltage Breakdown Test -
Statistical sample tested for voltage breakdown ata pressure of
8 mm Hg, to simulate an altitude of 100,000 feet. Tubes shall not
give visual evidence of flashover or corona when 300 volts RMS,
60 cps, is applied between the plate and grid terminals.

-



7462
Page 4
3-63

DEGRADATION RATE TESTS

Fatigue

Statistical sample vibrated for a total of six hours, three hours in each of two planes, at a peak acceleration of 10 G.
Frequency is continuously varied from 30 cps to 2000 cps and back to 30 cps, with a period of ten minutes. Tubes are oper-
ated during the test with Ef =6.3 voits, Eb =150 volts, and Rk =82 ohms. Following the test, tubes are eva]uated for low
frequency vibrational output, heater-cathode leakage, heater current, and transconductance.

~Shock
Statistical sample subjected to 5 impact accelerations of approximately 450 G in each of four positions. The acceleratmg
forces are applied by the Navy-type, High Impact (fyweight) Shock Machine using a 30° hammer angle. Tubes are operated
during the test with Ef =6.3 voits, Eb = 150 volts, Ehk = +100 volts, Rg =0.1 meg, and Rk =82 ohms. Following the test,
. tubes are evaluated for low frequency vibrational output, heater-cathode leakage, heater current, and transconductance

Stability life Test

The statistical sample subjected to the Intermittent Life Test is evaluated for percent change in transconductance of
mdwxdual tubes, from the initial reading to readings following 2 hours and 20 hours of the life test.

Survival Rate Life Test

The statistical sample subjected to the Intermittent Life Test is evaluated for shorted and open elements, and trans-
conductance, following approximately 100 hours of life test.

Intermittent Life Test ‘

Statistical sample operated 1000 hours under the following conditions: Ef = 6 3 volts, Eb=150 volts, Ecc== +6 volts,
Ehk = — 70 volts, Rk = 910 ohms, Rg =0.1 meg. Heater voltage is cycled (on 13{ hours, off 1{ hour). Tubes are evaluated,
following 500 and 1000 hours of life test, for shorted or open elements, heater current, transconductance, heater-cathode
leakage, and interelectrode leakage resistance.

Interface Life Test

Statistical sample operated for 500 hours with Ef=6.6 volts, no other voltages applied, and evaluated for cathode
interface resistance following the life test.

Heater-Cycling Life Test

Statistical sample operated for 2000 cycles minimum to evaluate and control heater-cathode defects ‘Conditions of
test include Ef = 7.0 volts cycled for one minute on and one minute off, Eb =Ec =0 volts, and Ehk =70 volts with heater
positive with respect to cathode. Following the test, tubes are evaluated for open heaters, heater-cathode shorts, and
heater-cathode leakage.
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7486

METAL-CERAMIC TRIODE

FOR UHF OSCILLATOR AND POWER AMPI.IF!ER
APPUCATIONS

DESCRlPTION AND RATING

. The 7486 is a high-mu triode of ceramic-and-metal planar construction
" intended for use as an oscillator or radxo-frequency power amplifier in the
ultra-high-frequency range. The 7486 is especially suited for use where un-
favorable conditions of mechanical shock, mechamcal vxbratwn, and nuclear

~ radiation are encountered.

1

GENERAL
ELECTRICAL MECHANICAL
v Cathode—Coated Unipotential Mounting Posmon—-Any
Heater Characteristics and Ratings
Heater Voltage, ACor DC*...... 63=03 Volts See Outline Drawing on page 3 for dimensions and. elec-
Heater Current. . .....co.uunts veer..0.26 Amperes trical connections
Direct Interelectrode Capaatancest !
Grid to Plate: (gtop).ccceennn.ntn 1.0 pf
Input: g to (h+k)....... et 1.7 pf
'( Output:pto(h+k).......... e 001 pf
Heater to Cathode: (htok)........ 11 pf

. MAXIMUM RATINGS
" ABSOLUTE-MAXIMUM VALUES ‘ S ,
Heater-Cathode Voltage

e eeeenes 40 ernxamperes ' Point}..... Ceterrriieieccnrennnas 250 C

o C Plate Voltage. .. .. e e ..250 Voits
: Positive DC Grid Voltage; eiiiveeanes.0 Volts Heater Positive with Respect to
.Negative DC Grid Voltage. ... ....... .50 Volts G Cathode......ovvivivnnsennnn....50 Voits
Plate Dissipation. ..o, ...... .. .”. L0 “Watts ' Heca:w:gatwe with Respect to 50 Voits
DC Grid Current. ........... s 222 Milliamperes - Grid Cireuit Rszstance ___________ 10000 Ohms
: DC Cathode Current. .. ... .. ..v.. ... 11 Milliamperes Envelope Temperature at Hottest '
A : Peak Cathode Current.......

Absblute-Maxiﬁum ratings gre limiting values of operating  all other electron devices in the equipment.

—~

‘and environmental conditions applicable to any. electron
tube of g specified type as defined by its published dota

| ond should not be exceeded under the worst probable condi-

: tions.

The tube manufacturer chooses these valves to provide
acceptable serviceability of the tube, making no cllowance
for equipment variations, environmental variations, and the

effects of changes in operating conditions due to variations

The equipment manufocturer should design so thot ini-
tially and throughout life no ebsolute-maximum value for

_the intended service is exceeded with cny. tube under the

worst probable operating ¢onditions with respect to supply-
voltage variation, equipment component veriation, equip-
ment contro! adjustment, load variation, signal vdriation,
environmental conditions, end vaoriations in the characteris-
tics of the tube under :onsxderahon and of clf other electron

in the characteristics of the tube under consideration and of

¥

devices in the equnpment

The tubes end orrangcmoms disclosed herein moy be covered by P of 4 in the ob of on express written agr to the
G t Blectric C y or othars. Neither the disclosure of any information  Genercl Electiic Company assumes no hobnny Oor potent infmwomonl ermng
herein nor the sale of tubes by G i Electric Company conveys ony license = ovt of any use of the tubes with other devices or by any pur r of
under patent claims covering combinations of tubes with other davices or tubes or others. )

GENEHAL %) EI.ECTRIG

Supersedes ET-T1531 dated 6-59
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' CHARACTERISTICS AND TYPICAL OPERATION

AVERAGE CHARACTERISTICS

Plate Voltage....... N et e eseensate et T T SAF SN 100 150 Volts
Grid Voltage. .. ittt i i it ittt et e 0 ..... Volts
Cathode-Bias Resistor. . ..covvvtiiitiivasativieieneeeerinrirsassssieese canue 82 Ohms ‘
Amplification Factor.. ... . ..covvvvensnn S S ceeeeraiees e 90 -

. Transconductange. . .............. T RS O 11500 10500 Mxeromhos
Plate Current........ e retieereeere ey riveeean SN 8.0 7.8 Mxlhampere:
UHF Oscillator Service
Plate Voltage........... me et e ceeteaaaeatanatateacantaaate et 150 150 Volts
Grid Resistor. . ..ottt ettt et i e 1000 1000 Ohms
B T o T A T SN 8.0 8.0 Milliamperes
L€y L R o L PR A P SI 2.0 2.0 - Milliamperes:
Frequency. i vttt iini i i e i e e Ceeaeeeeana 450 - 1200 Megacycles
Power Output appronmate ............................................ 450 300 Milliwatts
Class C RF Amplifier
Plate Voltage. ....... et e iee ettt tee e et ae et e - 150 Volts
Grid Resistor. ... ..ottt ittt iteiieirocnanennns [ e ieercenaaa, 3000 Ohms
b T £ R - 5.0 - Milliamperes
L€t B 08 7 S 1.0 Milliamperes
8 L L T 450 Megacycles
Power Output, QP PrOXImMIAte. .. . .t entreerneeesnsosasonnrssenronseasnansesasesens 300 Milliwatts

FOOTNOTES

* The equipment designer should design the equipment so
that heater voltage is centered at the specified bogey value,
with heater supply variations restricted to maintain heater
voltage within the specified tolerance.

+ Heater current of a bogey tube at Ef =6.3 volts.

3 Measured using a grounded adapter that provides shielding -

between external terminals of tube.

§ Operatxon below the rated maximum envelope temperature
is recommended for applications requiring the longest
possible tube life. The 7486 is also capable of operation at
envelope temperatures much higher than the rated maxi-

mum values. For specific recommendations ' concerning

higher temperature operation, contact your General
Electric tube sales representative.

INlTIAL CHARACTERISTICS LIMITS

- Min. Bogey Max.
Heater Current .
_ Ef=6.3 volts....... seneesersiesasans DR R R TP 222 240 258 Mi_lliamperu
- Plate Current- s ~
Ef=6.3 volts, Eb =150 volts, Rk =82 ohms (bypassed)..... 4.5 . 11 Milliamperes
Zero-Bias Transconductance »
Ef=6.3 volts, Eb=100 volts, Ec=0 volts .......... PR 8000 11500 - ..... Micromhos
Transconductance Change with Heater Voltage ' :
Difference between Zero-Bias Transconductance measured at ..
- Ef=6.3 volts and Ef =6.0 volts (other conditions the same)- - ST
cexpressed 23 @ PETCEntage. .. ...ttt i e el eeeee e 20 Percent
Amplification Factor ‘
Ef=6.3 volts, Eb =150 volts, Rk-82 ohms (bypassed)..... . 68 90 115
Cmd Voltage Cutoff »
Ef=6.3 volts, Eb=150 volts, Ib=100 pa................. ceven -24 ~4.5 Volts
Interelectrode Capacitances
GridtoPlate: (top).......ocvvniiniiiinenn. P 0.84 1.00 1.16 Picofarads
Inmput:gto(h+k)...................... wadeseees veei. . 125 1.70 2.15 Picofarads
Output:ptoth+k)............... e reaaaian eienes v.. . 0004 0.010 10.016 Picofarads
HeatertoCathode:(hto k) oot oiiiiririniieinnenenans 0.80 1.10 Picofarads

1.40
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INITIAL CHARACTERISTICS LIMITS (Continued)
Heater-Cathode Leakage Current “Min. Bogey . .- Max.
. Ef=6.3 volts, Ehk =100 volts . i R - ‘
Heater Positive with Respect to Cathode. ............ ..... L eeese © .. 20 Microamperes
Heater Negative with Respect to Cathode e ¢ venen L e 20 Microampe:s
Interelectrode Leakage Resistance ' '
- Ef=6.3 volts. Polarity of npphed d-c interdectrodc voltage
is such that no cathode emission results.
Gridto Allat 100 voltsd-c. . . ..oo.iinnninninnnns 100 . ..... csss. Megohms
7 PlatetoA!lat%Ovol}tsd—c.v ................ ieewe. 100 seses  esees Megohms
Grid Emission Current ' ' IR
Ef=7.0 volts, Eb=150 volts,Eoc- - 20 volts, Rg-Olmeg Civene 0 dees 7 2.0 Microamperes
SPECIAL PERFORMANCE TESTS
Min. Bogey Max.
1200Megacycle0scillator?ower°utput........'........;...v. ~2000 . Lol cee.s  Milliwatts
Tubes are tested for power output as an oscillator under the Eb=150 volts, Rg=1000 ohms, Ib=8.0 ma maximum,
following conditions: F =1200 mc =50 mc, Ef=6.3 volts, Ic=1.6-2.0 ma
Pulse Emission. ... .. et eaee e e ae et aes 90 Mmiampem

Tubes are tested for pulse emission under the following

conditions: Ef =6.3 volts, Eb=150 volts, E_c- - lO-vo!ts, e

Grid Recovery : RN
Change in Average Plate Currmt. celbesnrerse s .
Peak Plate Current Backswing. . ........... 0.0
Tubes with poor grid recovery affect circuit operation,
when the grid is driven positive by a pulse of signal or noise,
somewhat as if & parallel RC circuit were in series with the
grid. This effect may occur in tubes of any type, but is-
unimportant in many applications. In the majority of 7486
tubes the effect is negligible, but to climinate the few in which

it may be excessive, tubes are tested under the fallowing con-

ditions: Ef=6.3 volts, Ebb =250 volts, R, = 0,01 meg. Ec is

OUTLINE DRAWING

DIFMAL QA R

AL INSRATONS
.
A,
—BNODE . __r____.._..‘_r o
mavaron | . .
o I ,u.’mw|

egk= 47 V, prr=1000 pps, duty factor=0.01. Pulse
cathode current is measured )

.- 0.6 Milliamperes
1.0 Milliamperes

adjusted for Ib -3.0 ma.
Upon application to the grid of a S-volt posxtwc pulse
(prr=60 pps, duty factor =0.0012) the change in average
p!atc current is noted, and the peak plate current backswing
is measured. The following diagram shows qualitatively the
plate current-time relationship for a tube (thh poor grid
recovery) mb;ected to thxs test.

PLATE CURRENT VS TIME—
" GRID RECOVERY TEST

‘...__..v..avgm: CURREXT BEFORE PULSES ARE APPLIED
] . PEAR PULSE CURRENT )
- D, - -—AVERAGZ CURRENT WITH PULSES APPLIED

PLATE CURRENY
|

PEAR PLATE CURRENT BACKSWING

TIME

l-~Maximum - eccentricity - of J—Center line of grid ring
onode, grid, ond cathode used as reference line for
0.005” from center line. horizontal tolerances.

2—Maximum eccentricity of 4—Bottom surfoce of grid ring
“insulators 0.010° from cen- used os reference line for

ter line. " vertical tolerances.
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SPECIAL PERFORMANCE TESTS (Continued)
v _ Min. Bogey Max.

Low Frequency Vibrational Output.......... v el e ' 10  Millivolts RMS
Statistical sarfle is subjected to vibration in each of two operated with Ef = §.3 volts, Ebb = 150 volts, Rk = 82 ohms
planes at 40 cps, with peak acceleration 15G. Tube is (bypassed), R;, =10000 ohms,

Variable Frequency Vibrational Output , ' , )

The tube is designed to be free of vibrational outputs in peak acceleration. Electrical conditions for this test are the
excess of 15 mv RMS at any frequency within the range same as for Low Frequency Vibrational Qutput.
- 100~2000 cps, when vibrated in either of two planes at 10G ‘ : S , o

Low Pressure Voltage Breakdown Test
Statistical sample tested for voltage breakdown at a when 300 volts RMS, 60 cps, is apphed between the plate
pressure of 8 mm Hg, to simulate an altitude of 100,000 feet. and gnd terminals.

Tubes shall not give visual evidence of flashover or corona

DEGRADATION RATE TESTS

Fatigue
Statistical sample vibrated for a total of six hours, three hours in each of two planes, at a peak acceleration of
10G. Frequency is continuously varied from 30 cps to 2000 cps and back to 30 cps, with a period of ten minutes.
Tubes are operated during the test with Ef =6.3 volts, Eb =150 volts, and Rk =82 ohms. Following the test,
tubes are evaluated for low frequency vibrational output, heater-cathode leakage, and heater current.

Shock ,
Statistical sample subjected to 5 impact accelerations of approximately 450G in each of four positions. The
accelerating forces are applied by the Navy-type, High Impact (flyweight) Shock Machine using a 30° hammer
angle. Tubes are operated during the test with Ef =6.3 voits, Eb=150 volts, Ehk = 4100 volts, and Rk =82
ohms. Following the test, tubes are evaluated for low frequency vibrational output, heater-cathode leakage,
and heater current.

Stability Life Test .
The statistical sample subjected to the Dynamic Life Test is evaluated for percent change in zero-bias trans- -
conductance of individual tubes, from the initial reading to readings following 2 hours and 20 hours of the life
test.

Survival Rate Life Test

The combined statistical samples subjected to the Dynamic and Pulse Life Tests are evaluated for shorted and
open clements following approximately 100 hours of life test.

Dynam?c Life Test
Statistical sample operated, with a 60 cps grid signal, at maximum rated DC grid current and cathode current
for a pericd of 1000 hours. Heater voltage is cycled {on 13{ hours, off 1{ hour). Tubes are evaluated, following
500 and 1000 hours of life test, for shorted or open elements, heater current, oscillator power output, zero-bias
transconductance, heater-cathode leakage, and interelectrode leakage resistance.

. Pulse Life Test
Statistical sample operated thh 120 ma peak cathode current, 0.01 duty factor, for 1000 hours. Heater voltage
is cycled (on 134 hours, off }{ hour). Tubes are evaluated, following 500 and 1000 hours of life test, for shorted
or apen elements, heater current, pulse cathode current, heater-cathode leakage, and interelectrode leakage
resistance.

Interface Life Test -

. Statistical sample operated for 1000 hours with Ef = 6.6 volts, no other voltages applied, and evaluated for cath-
~ ode interface resistance following the life test. .

Heater-Cyclmg Life Test
Statistical sample operated for 2000 cycles minimum to evaluate and control heater-cathode defects. Conditions
of test include Ef = 7.0 volts cycled for one minute on and one minute off, Eb = Ec =0 volts, and Ehk = 70 volts
with heater positive with respect to cathode. Following this test, tubes are eva!uated for open heaters, heater-
cathode shorts, and heater-cathode leakage current.

Note: The conditions for some of the indicated tests have delxberately been selected to aggravate tube failures for »
' test and evaluation purposes. In no sense should these conditions be mterpreted as suitable circuit operating
conditions. - . -
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AVERAGE TRANSFER CHARACTERISTICS
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DESCRIPTION AND RATING ——

The 7588 is a high-mu triode of ceramic-and-metal planar construction.’
The tube is intended for use as a broadband radio-frequency amplifier at
. frequencies up to 500 megacycles.

GENERAL

ELECTRICAL

Cathode—Coated Unipotential
Heater Characteristics and Ratings

Heater Voltage, ACor DC*........... .. 6 3=0.3 Volts

Heater Currentt. ........ ... ... ............ 0.4 Amperes

Direct Interelectrode Capacitances} - :
GridtoPlate: (gtop). ........oo ... 2.8 pf
Input:gto(h+k).............. N 6.5 pf
Qutput:pto (h+k).................... 0.075 pf

Heater to Cathode: (htok)............... 2.6 pf

MECHANICAL

-Mounting Position—A&nTy§
See Physical Dimensions on page 4 for dimensions and elec-
trical connections. ‘

MAXIMUM RATINGS

ABSOLUTE-MAXIMUM VALUES

Plate Voltage. . . ........... ..ottt 300 Volts
Positive DC Grid-to-Cathode Voltage. ... ... 0 Volts :
Negative DC Grid Voltage................50 Volts

Plate Dissipation............... e 5.5 Watts

DC Cathode Current..................... 30 Milliamperes )

‘Heater-Cathode Voltage .
. Heater Positive with Respect to Cathode 50 Volts
"Heater Negative with Respect to Cathode. 50 Volts
Grid Circuit Resistance
With Fixed Bias."......... [ 0.025 Megohms
With Cathode Bias.. .................. 0.1 Megohms
Envelope Temperature at Hottest Point. . .250 C

Absolute-Maximum ratings are limiting values of operating
and environmental conditions gpplicable to any electron
tube of .a specified type as defined by its published data
and should not be exceeded under the worst probable ¢ondi-
tions, .-

-The tube manufacturer chooses these values to provide
acceptable serviceability of the tube, making no allowance
for equipment variations, environmental variations, and the
effects of changes in operating conditicns due to variations
in the characteristics of the tube under consideration and of

. tics of the tube under consideration and of all other electron

all other elettron devices in the equipment.

The equipment manufacturer should design so that ini-
tially -and throughout life no absolute-maximum valye for
the intended service is exceeded with any tube under the
worst probable operating conditions with respect to supply-
voltage variation, equipment component variation, equip-
ment control adjustment, load. variation, signal variation,
environmental conditions, and variations in the characteris-

devices in the equipment.

CHARACTERISTICS AND TYPICAL OPERATION

AVERAGE CHARACTERISTICS

Plate Voltage. .. ......cooeeevnnioaenn. 200 Voits
Positive Grid Voltage.........co......... 6.0 Volts
Cathode-Bias Resistor..................:270 Ohms
Amplification Factor...... e i 175

Plate Resistance, approximate........... 3900 Ohms
Transconductance. . .................. 45000 Micromhos
PlateCurrent. .. ..... ... ... .. ..... . . .24 Milliamperes
Grid Voltage, approximate

- Ib=100 Mlcroamperes ................ -5 Volts

" Noise Figure§.......c0 .ol ioiea. "...3.0 Decibels

GENERAL @D ELECTRIC

Supersedes 7588 D & R Sheet E1-T1620, dated 6-60 -



7588

Page 2
3-43

FOOTNOTES

* The equipment designer should design the eqmpment so that heater voltage is centered at the specified
bogey value, with heater supply variations restricted to maintain heater voltage within the specified tolerance.

t Heater current of a bogey tube at Ef =6.3 volts.

1 Without external shield.

- § One method of mounting the 7588 is to use a stamless-steel “T* bolt (see drawing) to attach the mounting
"base of the tube to a chassis or circuit board. The “T” bolt should be inserted in the slot in the base of the
tube, turned 90 degrees, and attached to the chassis or circuit board with a 4-40 nut and lock washer. Torque
used to tighten the nut should not exceed 3 inch-pounds.

4 Measured at 200 megacycles in a grounded-gnd amplifier and corrected for second-stage noise figure and

diode temperature.
The tubes and arrangements disclosed hersin may be covered hy P of | ts. In the ab of an express written agreement 1o the contrary,
General Electric Compony or others. Neither the discl e of any i i General Electric Company assumes no liability for patent infringement arising

herein nor the sale of tubes by General Electric Company conveys uny Ilcense out of any use of the tubes with other devices or elements by any purchaser of
under potent claims covering combinations of tubes with other devices or wb-s or others.

INITIAL CHARACTERISTICS LIMITS

Min. " Bogey Max.
Heater Current

Ef 6.3 VoltS. .\ . oot 370° 400 430 Milliamperes
Plate Current .

Ef=6.3 volts, Eb=200 volts, Rk=220hms. . .................uuuiuun... 17 25 33 Milliamperes
Transconductance ‘

Ef=6.3 volts, Eb =200 volts, Ec= +6 volts, Rk =270 ohms (bypassed).......35000 45000 55000 Micromhos
Amplification Factor

Ef=6.3 volts, Eb =200 volts, Ec= +6 volts, Rk =270 Ohms (bypassed). . .. .. 140 175 210

Transconductance Change with Heater Voltage

Difference between transconductance at Ef =6.3 volts and trans-
conductance at Ef=35.7 volts (other conditions the same) ex-

pressed as a percentage of transconductance at Ef=6.3 volts. ............. e 20 Percent
Grid Voltage Cutoff

Ef=6.3 volts, Eb=200volts, Ib=100 pa. . . ... .. .........cc e ... R -5.0 —8.0 Volts
Noise Figure

Ef=6.3 volts, Ebb=265 volts, Ec=0 volts, R, =3300 ohms,

(bypassed), Rk =22 ohms, F=200=10MC........................... R, 3.0 4.8 - Decibels
Interelectrode Capacitances '

Grid to Plate: (gtop)...... A 2.1 2.8 3.5 pf

Input: gto (h+k). .. ... 5.1 6.7 8.3 pf

Output:pto (h+k)......... ... e e 005 0075 0.1 pf

Heater to Cathode: (htok)......... ... .. . 1.9 2.6 ‘3.3 pf

Negative Grid Current :

Ef=6.3 volts, Eb=200 volts, Ecc= —1.0 volts, Rk=22 ohms

(bypassed), Rg=0.1meg............c.coiiiiniiiiniiannn.. AR T,
Heater-Cathode Leakage Current

Ef=6.3 volts, Ehk =100 volts :
Heater Positive with Respectto Cathode. . . ....................... ... .. ..... ..... 20. Microamperes
Heater Negative with Respect to Cathode............. ... ... ... ... ... ..., e 20 Microamperes

e 0.5 Microamperes

- Interelectrode Leakage Resistance

Ef=6.3 volts. Polarity of applied d-¢ mterelectrode voltage is
such that no cathode emission results.

Gridto Allat 100 volts d-C........ ... ... .. . B 1 Megohms
Plate to Al at 300 volts d-C. . ..........oiiiiiiiiii S0 ... ... Megohms
Grid Emission Current .
Ef=7.0 volts, Eb =200 volts, Ecc= —15 volts, Rg=0.1meg. ... .................... ..... 2.0 - Microamperes

VAl

y wy

-,
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SPECIAL PERFORMANCE TESTS

Grid Recovery

Change in Average Plate Current........... e HE
Peak Plate Current Backswing.............. e e e e e e

Tubes with poor grid recovery affect circuit operation when
the grid is driven positive by a pulse of signal or noise, some-
what as if a parallel RC circuit were in series with the grid.
This effect may occur in tubes of any type but is unimpor-
tant in many applications. In the majority of 7588 tubes the
effect is negligible, but to eliminate the few in which it may
be excessive, tubes are tested under the following conditions:
Ef= 6.3 volts, Ebb =250 volts, Ry =0.01 meg. EC is adjusted
for Ib=10 ma.

Upon application to the grid of a pulse driving it 3 volts
positive with respect to cathode (prr =60 pps, duty cycle=
0.12%,) the change in average plate current is noted, and
the peak plate current backswing is measured. The following
diagram shows qualitatively the plate current-time relation-
ship for a tube (with poor grid recovery) subjected to this

PLATE CURRENT

Min. Bogey Max.

1.0 Milliamperes
2.0 - Milliamperes

PLATE CURRENT VS TIME
~—GRID RECOVERY TEST

~——— =~ AVERAGE CURRENT BEFORE PULSES ARE APPLIED
PEAR PULSE CURRENT :
; "lr I—-A\IERAGE CURRENT WITH PULSES APPLIED

|

i 5

‘ —
i

i
i

PEAK PLATE CURRENT BACKSWING

TIME

test:

Low Frequency Vibrational Qutput

Statistical sample is subjected to vibration in each of two planes
at 40 cps, with peak acceleration 15G. Tube is operated with Ef =

6.3 volts, Ebb= 250 volts, Rk =68 ohms (bypassed), Ry =2000

......................................................................

Min. Bogey Max. .

25 Millivolts

RMS

Variable Frequency Vibrational Output
Statistical sample is subjected to vibration according to the pro-
cedure given below. Tube is operated with Ef =6.3 volts, Ebb =

250 volts, Rk =68 ohms (bypassed), R, =20000ohms. ............................

75 Millivolts

RMS

The variable-fx:equency vibration test shall be performed as follows:

1.

2.

The frequency shall be increased from 100 to 2000 cps with approximately loganthmxc progression in 3 =1
" minutes. The réturn sweep (2000 to 100 cps) is not reqmred

The tube shall be vibrated with simple harmonic motion in each of two planes: first, parallel to the cylm~

drical axis; second, perpendicular to the cylindrical axis and parallel to a line through the major axis of a
terminal lug. At all frequencies from 100 to 2000 cps, the total harmonic distortion of the accelcratxon
wave form shall be less than 5%,.

The peak acceleration shall be maintained at 10 =1.0G throughout the test.

The value of the alternating voltage produced across the load resistor (R.), as a rcsult of the vibration,
shall be measured with a suitable device having a response to the RMS value .of the voltage to within
=0.5 db of the response at 400 cps for the frequency range of 100 to 3000 ¢ps, and having a band-pass
filter with an attenuation rate of 24 db per octave below the low frequency cutoff point‘of 50 ¢ps and above

" the high frequency cutoff point of 5000 cps. The meter shall have a dynamic response characteristic equiv-

alent to or faster than a VU meter (operated in accordance with ASA Standard No. C16. 5—1954)

Low Pressure Voltage Breakdown Test

Fatigue : -
Statistical sample vibrated for a total of six hours, three hours in each of two planes, at a peak acceleration of 10 G.

Statistical sample tested for voltage breakdown at a pressure of 8mm Hg, to simulate an altitude of 100,000
feet. Tubes shall not give visual evidence of flashover or corona when 300 volts RMS, 60 cps, is applied

between the plate and grid terminals.

DEGRADATION RATE TESTS

Frequency is continuously varied from 30 cps to 2000 cps and back to 30 cps, with a period of ten minutes. Tubes are
operated during the test with Ef=6.3 volts, Eb =250 volts, and Rk =68 ohms. Following the test, tubes are evaluated
for low frequency vibrational output, heater-cathode leakage, heater current, and transconductance.
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DEGRADATION RATE TESTS (Conﬁnued)

Shock

Statistical sample subjected to 5 impact accelerations of appro:nmately 450 G in each of four positions. The accelerat-
. ing forces are applied by the Navy-type, High Impact (flyweight) Shock Machine using a 30° hammer angle. Tubes are

mounted by T-bolt with 3 inch-pounds torque, and operated during the test with Ef =6.3 volts, Eb =250 volts, Ehk=

+100 volts, Rg=0.1 meg, and Rk =68 ohms. Following the test, tubes are evaluated for low frequency vibrational out-
put, heater-cathode leakage, heater current, and ttansconductance
Stability Life Test :

The statistical sample sub_jected to the Intermittent Life Test is evaluated for percent change in transconductance of
individual tubes, from the initial reading to readings following 2 hours and 20 hours of the life test.
Survival Rate Life Test

The statistical sample subjected to the Intermittent Life Test is evaluated for shorted and open elements, and trans-
conductance, following approximately 100 hours of life test.
Intermittent Life Test

Statistical sample operated 1000 hours under the following conditions: Ef =6.3 volts, Eb = 200 volts, Ecc = +6 volts,
Ehk = - 70 volts, Rk =270 ohms, Rg =0.1 meg. Heater voltage is cycled (on 134 hours, off }4{ hour). Tubes are evaluated,
following 500 and 1000 hours of life test, for shorted or open elements, heater current, transconductance, negative grid
current, noise figure, heater-cathode leakage, and interelectrode leakage resistance.

Interface Life Test = - . ’ :

Statistical sample operated for 1000 hours with Ef =6.6 volts, no other voltages applied, and evaluated for cathode
interface resistance following the life test.
Heater-Cycling Life Test

Statistical sample operated for 2000 cycles minimum to evaluate and control heater-cathode defcc’ts. Conditions of
test include Ef =7.5 volts cycled for one minute on and one minute off, Eb=Ec =0 volts, and Ehk = 70 volts with heater
positive with respect to cathode. Following this test, tubes are evaluated for open heaters, heater-cathode shorts, and
heater-cathode leakage current.

MOUNTING BOLT : PHYSICAL DIMENSIONS

025"
¥orow
APPROX.

020" RAD.
Y S
na°
.130°R +.005
HEATERS
035" 005,
t 005~—l r.o1o
—
T = :
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4-40 = 040
- e R
THREAD \ == iy SRID
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AVERAGE PLATE CHARACTERISTICS
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@ ELecTRONICS 7625 Teeed
TR METAL-CERAMIC TRIODE -

=———DESCRIPTION AND RATING——

The 7625 is a high-mu triode of ceramic-and-metal planar construction
primarily intended for low-level audio-frequency amplification.

GENERAL

ELECTRICAL | . MECHANICAL

Cathode—Coated Unipotential
Heater Characteristics and Ratings

Mounting Position—Any

Heater Voitage, AC or DC*. ... .. 6.3=0.3 Volts - See Qutline Drawing on page 3 for dimensions and elec-
Heater Current}. .................. 0.215 -Amperes trical connections .-
Direct Interelectrode Capacitancest

Grid to Plate: (gtop)...... e 13 pf

Input:gto (h+k)................. 1.5 pf

Output: pto (h+k)............... 0.03 pf

Heater to Cathode: (htok)......... 1.5 pf

MAXIMUM RATINGS

Heater-Cathode Voltage
R v Heater Positive with Respect to
DCPlate Voltage. . . ................ 275 Volts ’ Cathode...... .......covcii.. 50 Volits

ABSOLUTE-MAXIMUM VALUES

Peak Plate Voltage. .. ............... 400 Volts Heater Negative with Respect to
Positive Peak and DC Grid Voltage......0 Volts - . Cathode........... $orosesions 30 Volts
. . -Grid Circuit Resistance, with Fixed
Negative Peak and DC Grid Voltage... .50 Volts CUBiasS. .. 0.2 Megohms
Plate Dissipation...........0....... 0.85 Watt§ Envelope Temperature at Hottest
DC Cathode Current................. 3.8 Milliamperes Pointf...............coiven.. .. ..250 C

Absolute-Maximum ratings are limiting values of operating
and environmental conditions ‘applicable to any -electron
tube of a specified type as defined by its published data’

and should not be exceeded under the worst probable condl- ;

tions,

The tube manufacturer chooses these values to provnde
acceptable serviceability of the tube, making no allowance
for equipment variations, environmentai varigtions, and the
effects of changes in operating conditions due to variations
in the characteristics of the tube under consideration and of

all other electron devices in the equipment.

The equipment manufacturer should design so that ini-
tially and throughout life no absolute-maximum value for
the intended service is exceeded with any tube under the

“worst probable operating conditions with respect to supply-

voltage variation, equipment component variation, equip-
ment control -adjustment, load variation, signal variation,
environmental conditions, and variations .in the characteris-
tics of the tube under consideration and .of all other electron
devices in the equipment.

CHARACTERISTICS AND TYPICAL OPERATION

AVERAGE CHARACTERISTICS Transconductance, .. ... ............ 1400 Micromhos
* Plate Voltage. . ... ... ..o oL ..150 - Volts " 'Plate Current. ... ........ e 0.95 Milliamperes
Cathode-Bias Resistor. .. ....... ©...1000 “Ohms -~~~ Grid Voltage, approximate
Amplification Factor.......... Y.L l0.80 S ~ Ib=10 Microamperes, : )
Plate Resistance, approximate. .. .... 57000 Ohms : : “Eb= 250 Volts. .., ... oo ~4.6 Volts

FO OTN O'I'ES
* The equxpment dc51gner should design the equipment so- - .. 10 RL) ohms, where. RK is the cathode»btas resistance in
that heater voltage is centered at the specified bogey value, . ‘ohms, and RL is the DC plate load resistance in ohms.
with heater supply variations restricted to maintain heater 9 Operation below the rated maximum envelope temperature
- voltage within the specified tolerance. is recommended for applications requiring the longest

+ Heater current of a bogey tube at Ef =6.3 volts. ' _possible tube life. The 7625 is also capable of operation at
Without external shield envelope temperatures much higher than the rated maxi-
! 1th .

: mum values. For specific recommendations concerning
§ If resistance is used in the cathode or plate circuits, the higher temperature. -operation, -contact your General
grid-circuit resistance may be high as (200,000 4+-500 RK +

Electri_c tube sales »representative.’
GENERAL @D ELECTRIC

Supersedes ET-T1592 dated 1-60 . -
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SPECIAL PERFORMANCE TESTS
Maximum '
Variable-Frequency Vibration. ... ... .. 15 Millivolts

Ef=6.3 volts, Ebb=150 volts, Ec=0 peak to peak
volts d-¢, Rk = 1000 ohms (bypassed), .
R, =10000 ohms; Note 1

Low-Frequency Vibration.........:. 0.75 - Millivolts RMS
Ef=6.3 volts, Ebb=150 volts, Ec=0
volts d-c, Rk =1000 ohms (bypassed),
RL=10000 ohms, G=15, F =40 cps;
Note 2

Low Pressure Voltage Breakdown Test ‘ ' .
Statistical sample tested for voltage breakdown at a ) T
pressure of 8mm Hg, to simulate an altitude of 100,000 feet.

Tubes shall not give visual evidence of flashover or corona
when 300 volts RMS, 60 cps, is applied between the plate
and grid terminals.

Note 1: The variable-frequency vibration test shall be performed as follows:
a. The frequency shall be increased from 100 to 2000 cps with approximately logarithmic progressxon in
3 =1 minutes. The return sweep (2000 to 100 cps) is not required.

b. The tube shall be vibrated with simple harmonic motion in each of two planes first, parallel to the
cyhndncal axis; second, perpendicular to the cylindrical axis and parallel to a line through the major
axis of a terminal lug.

The peak acceleration shall be mamtamed at 10 =1 G throughout the test. i

The vibrational output produced across Ry as a result of the vibration shall be coupled to a low-pass

filter that has the following characteristics:

(1) A response within =1 db of the response at 1000 cps over the frequency range of 100 to 17000 cps.

(2) The response shall be down at least 1.5 db at 20000 cps and have a cut-off rate of at least 18 db per

octave above 20000 cps.

Note 2: The tube shall be vibrated with harmonic motion in each of two planes, (1) parallel to the cylindrical axis
and (2) perpendicular to the cyclindrical axis and pcrpendxcular to aline through the maJor axis of a terminal
lug.

oo

DEGRADATION RATE TESTS
Fatigue
Statistical sample vibrated for a total of six hours, three hours in each of two planes, at a peak acceleration of
10 G. Frequency is continuously varied from 30 cps to 2000 cps and back to 30 cps, with a period of ten minutes.
Tubes are operated during the test with Ef =6.3 volts, Eb =150 volts, and Rk =82 ohms. Following the test,
tubes are evaluated for low frequency vibrational output, heater-cathode leakage, transconductance, and negative
grid current.

Shock

accelerating forces are applied by the Navy-type, High Impact (flyweight) Shock Machine using a 30° hammer
angle. Tubes are operated during the test with Ef =6.3 volts, Eb =150 volts, Ehk = 4-100 volts, Rg =0.1 Meg,
and Rk =82 ohms. Following the test, tubes are evaluated for low frequency vibrational output, heater-cathode
leakage, transconductance, and negative grid current.

Stability Life Test
The statistical sample subjected to the Intermittent Life Test is evaluated for percent change in transconductance
of individual tubes, from the initial readings to readings following 2 hours and 20 hours of the life test.

Survival Rate Life Test
The statistical sample subjected to the Intermittent Life Test is evaluated for shorted and open elements and
‘transconductance following approximately 100 hours of life test.

Intermxttent Llfe Test
Statistical sample operated for 1000 hours under the following conditions: Ef =6.3 volts (cycled—on 12{ hours,
off 1{ hour), Ebb =300 volts, Ehk = 470 volts d-c, Rk =82 ohms, R, =18000 ohms, and Rg=0.1 meg. Tubes
are evaluated, following 500 and 1000 hours of life test, for shorted or open elements, heater current, grid current,
transconductance, heater-cathode leakage, and interelectrode leakage resistance.

Statistical sample subjected to 5 impact accelerations of approximately 450 G in each of four positions. The

‘.\

ol
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DEGRADATION RATE TESTS (Continued)

lnterface Life Test
Statistical sample operated for 1000 hours with Ef =6.6 volts, no other
voltages applied, and evaluated for cathode interface resistance following
the life test.

Heater-Cycling Life Test
Statistical sample operated for 2000 cycles minimum to evaluate .and con-
trol - heater-cathode defects. Conditions of test include Ef=7.0 volts
cycled for one minute on and one minute off, Eb =Ec =0 volts, and Ehk =
70 volts with heater positive with respect to cathode. Following this test,
- tubes are evaluated for open heaters, heater-cathode shorts, and heater-
cathode leakage current,

Note: The conditions for some of thc indicated tests have delxberately been
selected to aggravate tube failures for test and evaluation purposes.
In no sense should these conditions be interpreted as suitable circuit
operating conditions.

Maximum eccentricity . of insulatars 0010 in. from
center line,

s. In the aob of.an express. written agreement to the contrary,
General Electric Company assumes no liability for patent infringement arising

The tubes and arrangements disclosed herein may be covered by pat of |
General Electric Company or others, Neither ths disclosure of any information

hersin nor the scle of tubes by General Electric Company conveys any license  out of any use of the tubes with other devices or ei ts by any purch of
vader patent claims covering eombmuhom of tubeés with other devices or tubes or others.
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~—~PRODUCT INFORMATION —

Planar Triode
FOR GROUNDED-GRID CLASS A
UHF AMPLIFIER APPLICATIONS
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The 7644 is a high-mu, metal-and-ceramic triode intendéd for operation as a grounded-
grid, Class A radio-frequency amplifier at frequencies as high as 3000 megacycles.

Features of the tube imclude small size, planar electrode comstruction with close
spacing, inherent rigidity, and an envelope sttucture convenient for coaxial circuit

applications,

Within the limitations of its ratings 5 the 7644 may be used in radar receivers , or simi-

:1ar applications, where the grid of the tube may be driven positive by leakage pulses.

The

physical appearance and dimensions of the 7644 are identical to those of the 6299, and thé
electrical characteristics are nearly identical.

GENERAL
ELECTRICAL MECHANICAL

Cathode - Coated Unipotential Operating Position -~ Any
Heater Characteristics and Ratings gg;g:;zftéo:gp;::mu © o+ e+ + /6 Ounce
Reater Voltage, AC or DC*. . .  6.3%0.13 Volts o R
Heater Current* . + + + + « o o 0.3 Amperes
Direct Interelectrode Capacitances§

Grid to Plate: (g top) . . . . 1.75 pf

Grid to Cathode and Heater: )

g to (h + k) . . . . . . . 3-65 pf
Plate to Cathode and Heater: -
p to (h + k) . . . . o' . 0 015 pf
MAXIMUM RATINGS

ABSOLUTE-MAXIMUM VALUES
Plate Voltage. . . . . . . « e . . . . . . . . . . . . . « . 200 Volts
Negative DC Grid Voltage . . . ) . . . . . . . . . . . . . . . . . 15 Volts
Plate Dissipation .« . « o o & ¢ o 4 4 s e e 4 e e e e 4 4. s 240 " Watts
DC Plate Currente o« =« o o o o o o o o o o o o o o o + o ¢ o « o 12 Milliamperes
Leakage Pulse C ) > :

Duty CyCIe. e . . . . . . . . . . . . . . . « e . . - . . 0.0011

Pulse Width +« '« « ¢« « ¢ &« o o s o & ¢ o o o o o o o« o o o « 15 Microseconds

Peak RF Grid Voltage# . . e e e s & s s e a e s e e e s e 1.0 Volts
Envelope Temperature at Hottest I'oint.. ® s e s s e e s 4 e & & e« o o 150 c

ing and environmental conditions applicable to any electron
tube of a specified type as defined by its published data
and should not be exceeded under the worst probable
conditions,

The tube manufacturer chooses these values to provide
acceptable serviceability of the tube, making no allowance
for equipment variations, environmental variations, and the
effects of changes in operating conditions due to variations
in the characteristics of the tube under consideration and of

Absolute-Maximum ratings are limiting values of operat-

devices in the equipment.

all other electron devices in the equipment.

The equipment manufacturer should design so that ini-
tially and throughout life no absolute-maximum value for
the intended service is exceeded with any tube under the
worst probable operating conditions with respect to supply-
voltage varigtion, equipment component variation, equip-
ment control adjustment, load variation,'signol variation,
environmental conditions, and variations in the characteris-
tics of the tube under consideration and of all other electron

The tubes and arrangements disclosed harein may be covered by patents of General
Blectric Company or others, Neither the disclosure of any information herein nor the
sale of tubes by General Electric Company conveys any license ynder patent claims
covering combinations of tubes with other devi or. el In the ab of an

GENERAL DB

express written agreemen? to the contrary, Gcnorui Electric Company assumes no
tiability for patent infringement arising out of any use of the tubes with other devices
or slements by any purchaser of tubes or others.

ELECTRIC

Supersedes ET-T1593A dated 12-61



1644

Page 2

10-66

CHARACTERISTICS AND TYPICAL OPERATION

AVERAGE CHARACTERISTICS

Plate Voltage. . . + .+ .+ =« .« .
Grid VoltageA., . . .« « + « +
Amplification Factor . . . . .+
Plate Resistance, approximate . . ..
Transconductance. . . o+ .+ . o+ o
Plate Current. . '« <« & . =+ & s
Plate Voltage, approximate

e e e e« & e e + + <175 Volts

. me= Volts

e e s e« s s &« s .« 110 i

e e e e e v e s e 7300 - Ohms

. 15000 Micromhos

e s s s s e e s s s e . =10 Milliamperes

¢« o e
.
.
.
.

" & & e
-
.
.
.
.
.
.
o
.

.
e s e .

.

.

-

.

.

.

.

.

.

.

.

-

.

Ib = 10 Milliamperes, Ec = 0 volts. . .« « o & + « o o o o s+ & « « 125 Volts
CLASS A, RF AMPLIFIER—GROUNDED—GRID, COAXIAL-TYPE CIRCUIT :
Frequency . . e 6 e o & s e e + s+ « e + o 450 1200 3000 Megacycles
Plate Supply Voltaget . e e s s e« e« « & & & . 300 300 300 Volts
Resistor in Plate Circuit (bypassed) e o « « o & s e« s .- 17500 17500 17500 Ohms
Grid Voltage** , , . o+ .+ ¢ &« &+ & + o o o o o « « « 0 0 0 Volts
Plate Current. . . .+ . . T T L 10 10 Milliamperes
Bandwidth, min . . . .+ « .+ & < o . . e e e . o« . 10 10 10 Megacycles
Galne « & 4 ¢ ¢« ¢+ 4 e e s & 4 4 s e e e e . 17,5 17 11 Decibels
Noise Figure, Power-Matched . . . .+ . . + . .+ + .+ + . .45 8.2 13.2 Decibels

A

I&D.“n-“

NOTES

The equipment designet should design the equipment so that heater voltage is centered at the specified
bogey value, with heater supply variations restricted to maintain heater voltage within the specified
tolerance.

Heater current of a bogey tube at Ef = 6.3 volts.
Without external shield.

Good thermal contact to the anode and cathode must be provided to conduct heat from the elements. The
anode contact must be sufficiently flexible to keep lateral force on the anode at a minimum.

The 7644 is rated only for Class A amplifier service.’
Adjusted for Ib = 10 milliamperes.
Supply should be regulated.

For operation above 1000 megacycles, the minimum noise figure will generally be obtained by operation
at zero bias. For operation below 1000 megacycles, the use of a cathode resistor or grid bias should
be evaluated for the particular application.



INITIAL CHARACTERISTICS LIMITS

Heater Current :
Bf = 6.3 volt8 v ¢ 4. o o« o o -0 s o o

Plate Voltage

Ef = 6.3 volts, Ec = 0 volts, Eb adjusted for Ib = 10 ma

Transconductance

Ef = 6.3 volts, Eb = 175 volts, Ec adjusted for Ib = 10 ma.

Amplification Factor

Ef = 6.3 volts, Eb = 175 volts, Ec adjusted for Ib = 10 ma.

Interelectrode Leakage Resistance

Ef = 6.3 volts, Polarity of applied d-c interelectrode

voltage is such that no cathode emission results
Grid to Cathode and Heater at 45 volts d-c .
Grid to Plate at 500 volts d-c , + v « .

Interelectrode Capacitances
Grid to Plate: (R O P) « « « « o o o o
Grid to Cathode and Heater: g to (h + k) . .
Plate to Cathode and Heater: p to (h + k) . .

Min, Bogey
. .« 280 300
« + 175 125

.~ 11500 15000

. . 85 110
« + 2.5 -—-
. . 25 g

« <15 175

N 0.015

- SPECIAL PERFORMANCE 'I'ESTS

Noise Figure - 450 MC -
Ef = 6.3 volts, Ec = 0 volts, Eb adjusted for Ib

Noise Figure - 1200 MC
Ef = 6.3 volts, Ec' = 0 volts, Eb adjusted for Ib

Power Gain - 450 MC ‘
Ef = 6.3 volts, Ec = 0 volts, Eb adjusted for Ib
Bandwidth = 9 MC, min . . . » . . . . .

Power Gain - 1200 MC
Ef = 6.3 volts, Ec = 0 volts, Eb adjusted for Ib
Bandwidth = 10 MC, min. . . . « ¢ « « &

Min.

10 ma, F = 450:5 MC ———

10 ma, F = 1200+5 MC = =--
10 ma, F = 4505 MC,

. L] . L] L] L] . L] 15
10 ma, F = 12005 MC,

e ¢ o « 15

DEGRADATION RATE TESTS

1000-Hour Life °

Statistical sample operated for 1000 houts to evaluace changes in transconductance

with life.

Max.
320

175
20000

140

7644

Page 3
10-66

Milliampéres
Volts

Micromhos

Megohms

Megohms

Picofarads
Picofarads
Picofarads

Decibels

Decibels

Decibels

Decibels

and noise figure
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PHYSICAL DIMENSIONS

ALIGNMENT GAUGE

s o 520" 4.004" o
T
) ] .4 500" £.0005%
——{ v ';'ﬁ PLATE TERMINAL i | j-
' 5'— 'S
& H.RAD. °§ 8
I 1 ||—GRID TERMINAL g T g -9
! Y - T
A (D 3 “_"i E
G K _~W. RAD. =
1 t '/—REF.PI;ANE B
| R — REEREE -
. &N Q
fT 4 12 Q CATHODE AND I.% e .
HEATER TERMINAL L Il IR R
4 . o223
e M : GETTER TERMINAL ] ¥ g S
8 1 CDO NOT USE FOR ANY : Q w w
1 T T DC OR RF CONNECTION) ® o g
3 8
1 HEATER TERMINAL _§l' % 8:
——]N _-'{ | aadng l
g P —a ”» .
Q e~ 400" +.004%
fe——R—e]
. INCHES MILLIMETERS
* Minimum Maximum Minimum Maximum
A 0.960 1.040 24.38 26.42
B 0.530 0.590 13.46 14,99
C 0.410 0.470 10.41 11.94
D —=< 0.272 - 6.91
E ——= 0.475 e 12.07
F 0.163 0.193 4.4 4.90
G =< 0.060 == 1.52
H ——- *0.030 - 0.76
J 0.190 0.210 %.83 5.33
X 0.009 0.015 0.23 0.38
M 0.040 0.070 1.02 1.78
N 0.059 0.065 1.50 1.65
P —— 0.257 —-—— 6.53
Q 0.326 0.334 8.28 8.48
R === 0.385 g 9.78
5 0.483 0.497 12.27 12.62
T 0.435 0.445 11.05 11.30
U == 0.385 = 9.78
v 0.088 0.0% 2.24 2.39
W == 0.008 = 0.20

.



PLATE CURRENY IN MILLIARPERES

AVERAGE PLATE CHARACTERISTICS
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NOISE FIGURE IN OECIBELS
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PREDICATED NOISE PERFORMANCE
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7720

7720

'METAL-CERAMIC TRIODE

Page 1
3.63

=———DESCRIPTION AND RATING——

The 7720 is a high-mu triode of ceramic-and-metal planar construction
primarily intended for use as an oscillator in the ultra-high-frequency range.

- GENERAL
ELECTRICAL MECHANICAL

Cathode—Coated Unipotential - Mounting Position—Any
Heater Characteristics and Ratings » See outline drawing on page 2 for dimensions and electrical
Heater Voltage, ACor DC*. ... ... 6.3=0.3 Volts connections.
Heater Currentt. .............. . RN 0.24 Amperes
Direct Interelectrode Capacitances}

Grid to Plate: (gtop)............... 1.3 pf

Input:gto (h+k)............. Ceeee 1.8 pf

Output:ptoth+k)............... 0.032 pf

Heater to Cathode: (htok).......... 1.5 pf

ABSOLUTE MAXIMUM VALUES

MAXIMUM RATINGS .

Volts

Plate Voltage............... e 250 Heater-Cathode Voltage
Positive DC Grid Voltage. . .. ........... 0 Volts Heater Positi ith R ctt
Negative DC Grid Voltage . ............ 50 Volts cater © ositive With Respect %o
Y . Cathode.......................... 50 Volts
Peak Negative Grid Voltage. . . ......... 50 - Volts ] ]
Plate Dissipation...................... 1.0 Watt Heater Negative with Respect to
DC Grid Cusrent. . ............ e 2.2  Milliamperes . Ca-thOfle. Crottmrrremrroeey N -50 Volts
DC Cathode Current. ... .............. 11- Milliamperes Grid-Circuit Resistance.. .. ......... 10,000 Ohms
~ Peak Cathode Current. . ............... 40 -Milliamperes

Rulb Temperature at Hottest Point**...250 C

Absolute-Maximum ratings are limiting values of operating

all other electron devices in the equipment.

- and environmental conditions applicable to any electron
tube of a specified type as defined by .its published date
and should not be exceeded under the worst probable condi-
tions.

The tube manufacturer chooses these values to provide
acceptable serviceability of the tube, making no allowance
for equipment variations, environmental variations, and the
effects of changes in operating conditions due to variations
in the characteristics of the tube under consideration and of

The equipment manufacturer should design so that ini-
tially ond throughout life no absolute-maximum value for
the intended service is exceeded with any tube under the
worst probable operating conditions with respect to supply-
voltage variation, equipment component variation, equip-
ment control adjustment, load variation, signal variation,
enivironmental conditions, ond variations in the characteris-
tics of the tube under consideration and of ali other electron
devices in the equipment,

{ in the ab of -an express written agreement to the contrary,

The tubes and arrangements disclosed herein maoy be covered by patents of

- General Electric Company or others, Neither the discl e of any informati
herein nor the sale of tubes by General Electric Company conveys ony license
under patent claims covering .combinations of tubes with other devices or

General Elactric Company assumes no liability for patent infringement arising
out of ony use of the tubes with other devices or elements by any purchaser of
tubes or others, '

Ny

GENERAL @ ELECTRIC
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"Page 2
::3.63 ‘
CHARACTERISTICS AND TYPICAL OPERATION
AVERAGE CHARACTERISTICS UHF OSCILLATOR SERVICE
Plate Voltage. .. ........... 100 150 Volts Plate Voltage. .......... O 150 . Volts
Grid Voltage. . ............. 0 — Volts Grid Resistor. . ............ ... .00 7000 - Ohms
Cathode-Bias Resistor....... _ 82 Ohms ~ - Plate Current. . ... el 4.0 Milliamperes
Amplification Factor. ....... — 90 Frequency.......,........... RN 450 Megacycles
Transconductance. . . . .. ... 11,500 10,500 Micromhos Grid Current.. . .. e 0.5 Milliamperes
Plate Current. . ............ . 9.0 7.5 Milliamperes Power Output, approximate........... 100 Milliwatts
FOOTNOTES _
* The equipment designer should design the equipment so that heater voltage is centered at the specified bogey
value, with heater supply variations restricted to maintain heater voltage w1th1n the specified tolerance.
1 Heater current of a bogey tube at Ef =6.3 volts. .
1 Without external shield.-
**For applications where long life is a primary consideration, it is recommended that the envelope temperature
be maintained below 175 C.
OUTLINE DRAWING
049" 2 NOTE: Maximﬁm eccentricity of
2003 F%S’Z"‘ insulators 0.010 in.
-3 from -center line.
323" .022" 010" .300"
to07" 4" l 010"
_ 400", HEATER
£004 —023 TYP.
4,003
_..Qiof _.."‘,m 2"/ \
= _'l,*'__‘”""" . e A—1 N
— 020" 258"
‘ = +.005"
M&Lq:;;;?#___}.ﬁ TT 1
- ¥ n
! 4332 015"
GRID z‘:::::f-;l.*k_A sy =———F——=. TT-T1I T
! 125"
]L +.008"
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AVERAGE TRANSFER CHARACTERISTICS
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7768

TR METAL-CERAMIC TRIODE

"DESCRIPTION AND RATING=—"
FOR BROADBAND RADIO-FREQUENCY AMPLIFIER

APPLICATIONS

The 7768 is a high-mu triode of ceramic-and-metal planar construction
primarily intended for use as a broadband radio-frequency amplifier. The
7768 is especially suited for use where unfavorable conditions of mechanical
shock, mechanical vibration, and nuclear radiation are encountered.

GENERAL

ELECTRICAL *
Cathode—Coated Unipotential

Heater Characteristics and Ratmgs TonnreiE e
Heater Voltage, ACor DC*......63=0. 3 Volts

Heater Currentt............. N 0.4 Amperes
Direct Interelectrode Capacitances? '
Grid to Plate: (gtop).............. 1.7 pf
Input:gto(h4k)................. 6.0 pf
Qutput:ptoth+k).............. 0.018 pf
Heater to Cathode: (hto k)........ .24 pf

, MECHANICAL
Mountmg Posxt:on—-Any

' See Outhne Drawing on page 3 for dxmensxons and electrical
connections

MAXIMUM RATINGS

ABSOLUTE-MAXIMUM VALUES

Plate Voltage. .. .......oiinenenns 7330 Volts
Positive DC Grid Voltage. ... .... e 0 Volts
Negative DC Grid Voltage............ 50 Volts

Plate Dissipation. . .................. 5.5 Watts

DC Cathode Current. . ............... 30 Milliamperes
Heater-Cathode Voltage

Heater Positive with Respect to

Cathode. ..\ ooiuivervneninnnns .50 Voits
Heater Negative with Respect to
Cathode. .. .. et v dae e vee...50 Volts
Grid Circuit Resistance S ' ,
With Cathode Bias. ... .. PR ...0.01 Megohms
Envelope Temperature at Hottest
Pomt§ ....... Siieseeees feveies.s250 C

Absolute-Maximum ratings are limiting velues of operating
and environmental cenditions cpplicable to any electron
tube of a:specified type as defined by its published data
and should not be exceeded under the worst probable condi-
tions.

The tube manufccwrer chooses these value; to provide
acceptable servicecbility of the tube, making no ailowance

effects of changes in operating conditions due to variations
in the characteristics of the tube under consideration and of

- for equipment variations, environmental variations, and the

all other electron devices in the equipment,

The equipment manufacturer should design se that ini-
tially ond ‘throughout life no obsolute-maximum velue -for
the intended service is exceeded with any tube under the
worst probable operating conditions with respect to supply-
voltage variation, equipment component voriation, equip-
ment contrel adjustment, load  variation, ‘signal varigtion,
environmentgl conditions, and varictions in the characteris-
tics of the tube under consideration und of all other electron
devices in the equnpment.

" YThe Ouhu and arrangements disclosed herein may be covered hy P ‘ol

} In ‘the ob aof on exp writien agr to tho contary,
G | Electric C no liobility for patent iafringsment arising

General Electric Company or others. Neither the disclosure of ony |
herein nor the sale of tubes by Genera! Electric Company conveys any license
under patent clgims covering combinations of tubes with other devices er

out of any use of the wbu with other devices or siements by any purchoser of
tubes or oohors. )

GENERAL & ELECTRIC
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CHARACTERIS‘I’ICS AND TYPICAL OPERATION

AVERAGE CHARACTERISTICS : . S : , ' .
Plate Voltage. ...... e b 200 Volts -  Transconductance. . ciedssess.....50000  Micromhos

GndVoltage......'..............{ ......... +6.0 Volts Plate Current. .. oooveveneenrinneans. 24 Milliamperes
- Cathode-Bias Resistor. .......... e 270 Ohms Grid Voltage, approzimate - o
Amplification Factor...... e e et .22 . Ib =100 Microamperes.......... ...=3 Volte
Plate Resistance, approximate. .............. 4500 Ohms :
FOOTNOTES
* The equipment designer should design the equipment so $ Without external shield.
that heater voltage is centered at the specified bogey value, ! Operation below the rated maximum envelope temperature
. with heater supply variations restricted to maintain heater . i3 recommended for applications requiring the longest
voltage within the specified tolerance. possible tube life.

+ Heater current of a bogey tube at Ef =6.3 volts.

INITIAL CHARACTERISTICS LIMITS

Min. Bogey Max.

Heater Current
Efm6.3volts. ... ... i 370 400 -~ 430 -Milliamperes
. Plate Current '
Ef =6.3 volts, Eb =200 volts, Rk =22 ohms (bypassed). .... 14 22 © 30 Milliamperes
Transconductance .
- Ef=6.3 volts, Eb =200 volts, Rk =22 ohms (bypassed)..... 40000 50000 60000 Micromhos
Amplification Factor )
Ef=6.3 volts, Eb =200 volts, Rk = 22 ohms (bypassed). .... 170 225 280
Grid Voltage Cutoff : v
Ef=6.3 volts, Eb=200 volts, Ib=100 ua............. eee e -3.0 ~5.0 Volts
Noise Figure )
Ef = 6.3 volts, Ebb = 280 volts, R, = 3300 ohms, Rk =22 ohms N
(bypassed), Fu200 MC*10mMeC. .......ovvtnteninandinn cenen 3.0 4.8 Decibels
Intetelectrode Capacitances . »
Gridto Plate: (R0 P). . v civviiirreeiiieranneennnens ‘1.3 i.7 2.1 pf
Input:gto (h+k)......ooviiiiiiniiiiii i 4.5 6.0 7.5 pf
Output:pto(h+k). .. ...t i iian 0.01 0.018 0.026 pf
Heater to Cathode: (htok)..................... JOUI 1.5 24 . 3.3 pf
Negative Grid Current )
Ef =6.3 volts, Eb =200 voits, Ecc = —l .0 volts, Rk =22 ohms . : =
(bypassed), Rg=0.1 meg. ......coovieieennccnnnnnnnnnas venen e 0.5 Microamperes
Heater-Cathode Leakage Current
Ef=6.3 volts, Ehk = 100 volts
Heater Positive with Respect to Cathode. ............ ..... ..... 20 Microamperes
Heater Negative with Respect to Cathode. .. .. ieerae weree e . 20  Microamperes
Interelectrode Leakage Resistance
Ef = 6.3 volts. Polarity of applied d-c interelectrode voltage is
such that no cathode emission results. ‘
Grid to All at 100 voltsd—c............. [ 0 ... e " Megohms
Plate to All at 300 volts d<..... e ereariaaa - 50 cheeh e Megohms

Grid Emission Current .
Ef=7.0 volts, Eb =200 volts, Ecc = —15 volts, Rg=0.1meg.. .....  ..... 2.0 Microamperes

N

—— e
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SPECIAL PERFORMANCE TESTS

Grid Recovery . ;
Change in Average Plate Current ......... e :

" Peak Plate Current Backswing.:...ovun vovenvnnnnen.ull

: .Tubes with poor grid recovery affect circuit operataon when the )
grid is driven positive by a pulse of signal or noise, somewhat asifa -

parallel RC circuit were in series with the gnd. This effect may
occur in tubes of any type, but is unimportant in many applica-
tions. In the' majority of 7768 tubes the effect is negligible, but to
eliminate the few in which it may be excessive, tubes are tested

~under the following conditions: Ef =6.3 volts, Ebb =250 volts,

Ry, =0.01 meg. Ec is adjusted for Ib= 10 ma.

Upon appheatxon to the grid of a 3 volt positive pulse (prr = 60 "
pps, duty factor =0.0012) the change in average plate current is--

noted, and the peak plate ctirrent backswing is measured. The

_ following diagram shoWws qualitatively the plate current-time rela.
- t:onshxp for a tube (with poor grid recovery) subjected to thts test.

Low Frequency Vibrational Output. ... .ivviieiinenneenennnn.
Statistical sample is subjected to vibration in each of two
planes at 40 cps, with peak acceleration 15G. Tube is oper-
ated with Ef =6.3 volts, Ebb =250 volts. Rk =68 ohms (by-
passed), Ry, = 2000 ohms :

Low Pressure Voltage Breakdown Test

Statistical sample tésted for voltage breakdown at a pressure

of 8mm Hg, to simulate an altitude of 100,000 feet. Tubes shall
not give visual evidence of flashover or corona when 300 volts
RMS, 60 cps, is applied between the plate and grid terminals.

OQUTLINE DRAWING
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FLATE CURRENT

Min.

Bogey Max.

..... ' 1.0 Milliamperes
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el ' 50  Millivolts RMS
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—GRID RECOVERY TEST
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PEAR PULSE CURRENT v
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'DEGRADATION RATE TESTS

Fatigue®
Statistical sample vibrated for a total of six hours, three
hours in each of two planes, at a peak acceleration of 10G.
Frequency is continuously varied from 30 cps to 2000 cps

and back to 30 cps, with a period of ten minutes. Tubes are

operated during the test with Ef = 6.3 volts, Eb = 250 vaits,

and Rk =68 ohms. Following the test, tubes are evaluated -

for low frequency vibrational output, heater-cathade
leakage, heater current, and transconductance,

Shock

Statistical sample subjected to S impact accelerations: of - ’

approximately 450G in each of four positions. The acceler-
ating forces are applied by the Navy-type, High Impact
(Ayweight) Shock Machine using a 30° hammer. angle.

Tubes are operated during the test with Ef=6.3 volts, -

Eb=250 volts, Ehk= +100 volts, and Rk=68 ohms.

Following the test, tubes are evaluated for low frequency :

vibrational output, heater-cathode leakage, heater current,
and transconductance.’

Stability Llfe Test
The statistical sample subjected to the Intermittent Life
- Test is evaluated for percent change in zero-bias trans-
conductance of individual tubes, from the initial reading to
readings following 2 hours and 20 hours of the life test.

Survival Rate Life Test
The statistical sample subjected to the Intermittent Life
Test is evaluated for shorted and open elements and trans-
conductance following approximately 100 hours of life test.

Intermittent Life Test ,
Statistical sample operated for 1000 hours under the follow-
ing conditions: Ef =6.3 volts (cycled—on 13{ hours, off
14 hour), Eb =200 volts, Ecc = 47 volts, Ehk = -~ 70 volts
d-c, Rk =270 ohms, and Rg=0.01 meg. Tubes are evalu-
ated, following 500 and 1000 hours of life test, for shorted
" or open elements, heater current, grid current, trans-
- conductance, - noise figure, heater-cathode leakage, and
_interelectrode leakage resistance. -

“Interface Life Test

Statistical sample operated for 1000 hours with Ef=6.6
volts, no other voltages applied, and evaluated for cathode
interface resistance following the life test.

... Heater-Cycling Life Test

. Statistical sample operated for 2000 cycles minimum to
evaluate and control heater-cathode defects. Conditions of
test include Ef = 7.5 volts cycled for one minute on and one
‘minute . off, Eb=Ec=0 volts, and Ehk=70 volts with
heater positive with respect to cathode. Following this test,
tubes are evaluated for open heaters, heater-cathode shorts,
and heater-cathode leakage current. '

Note: The conditions for some of the indicated tests have
deliberately been selected to aggravate tube failures
for test and evaluation purposes. In no sense should
these conditions be interpreted as smtable circuit
operating conditions.
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" AVERAGE CHARACTERISTICS
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—PRODUCT INFORMATION —

Planar Triode

FOR GROUNDED-GRID CLASS A
UHF AMPLIFIER APPLICATIONS

Page 1

- 10-66

7784

The 7784 1s a high-mu, metal-and-ceramic triode intended for operation as a grounded- °
.grid, Class A radio-frequency amplifier at frequencies as high as 3000 megacycles.

Features of the tube include small size, planar electrode construction with close
spacing, inherent rigidity, and an envelope structure convenient for coaxial circuit

applications,

At 1200 megacycles a noise figure of less than 8.5 decibels may be obtained when the
7784 1s used in a grounded-grid coaxial circuit.
The 7784 differs from the 6299 only in having an isolated heater.

) | GENERAL

ELECTRICAL
Cathode « Coated Unipotential

Heater Characteristics and Ratings s
Volts

Heater Voltage, AC or DC*., ., ., 6.3x0.3
Heater Current¥ ., , . . . . + . 0.3 Amperes
Direct Interelectrode Capacitances§ :
Grid to Plate: (g top) . . .« . 1.75 opf
Grid to Cathode and Heater:
gto(h+Kk) . «. o« + .« o+ ,3.65 pf
Plate to Cathode and Heater:
.0.015 . pf

ptolh+k) . « o+ « & &

MECHANICAL
Operating Position - Any

MAXIMUM RATINGS

ABSOLUTE-MAXIMUM VALUES
Plate Voltage. . .
Positive DC Grid Vbltage
Negative DC Grid Voltage
Plate Dissipation. . .
DC Plate Current. .
DC Grid Current#. . .
Heater-Cathode Voltage
Heater Positive with Respecc to Cathode . +
Heater Negative with Respect to Cathode . . .
Envelope Temperature at Hottest Point. . . . .

* o s ¢ e« o
e 6 o o ¢ o
« & o s o @
e ® e o s @
e o e s s @
LRI

* 5 e s
e o o o o o
s o s o o »

Net Wedght. . . . + + « +.4+ o 1/6 Ounce
Cooling - Conduction®
e Y e e e w e e . e 200 Volts
. . . . . . . . . . . 0 L Volts
e s+ s s e & 4 e e @ e 15 _ Volts
. e . ® . e e e . e s 240 Watts
e e s e ¢ e s e .. e s 12 - Milliamperes
« s e e e e s & e e . 08 Milliamperes
e v e e wie e s e e, 50 Volts
« 4 e e s e s s e. s -« 50 Volts
150 .C

Absolute-Maximum ratings are limiting values of operat-
ing and environmental conditions applicable to any electron
tube of a specified type as defined by its published data
and should not be exceeded under the worst probable
conditions.

The tube manufacturer chooses these values to provide
acceptable serviceability of the tube, making no allowance
for equipment vunahons, environmental variations, and ‘the

~ in the characteristics of the tube under consideration and of

effects of changes in operating conditions due to variations

all other electron devices in the equipment.

The equipment manufacturer should design so that ini-
tially and throughout life no absolute-maximum value for
the ‘intended service is exceeded with any ftube under the
worst probable operating conditions with respect to supply-
voltage variation, equipment component variation, equip-
ment confrol adjustment, load variation, signal variation,
environmental conditions, and variations in the characteris-
tics of the tube under consideration and of all other electron
devices in the equipment.

The tybes and arrangements disclosed herein may be covlrod by patents of General
Electric Company or others. Neither the di e of any | herein nor the
sale of tubes by General Electric Company ¢onveys any license under potent claims
eovering combinations of tubes with other devices or el In the ab of an

express written cgreement to the contrary, G i Electric Comp no
liability for patent infringement arising out of any use of the tubes with am.r devices

or slaments by any purchaser of tubes or others,

GENERAL @D ELECTRIC

Supersedes ET-F23 dated 12-61




1784

Page 2
10-66

CHARACTERISTICS AND TYPICAL OPERATION

AVERAGE CHARACTERISTICS

Plate Voltage. . .« +« « + o

..« 175 Volts

Grid Voltaged. .. + + .« &« & 4 4 e uwle e e e e e e s e e e e eme= Volts
Amplification FActor . & &« « & o ¢ o s« e e e s+ . e o a4 & e« .« .110

Plate Resistance, approximate .. '« v & & « 4 s e e e i e w e e e s 7300 Ohms
Transconducta@nCe. . . o+ « + » o v o6 e o 4 e e e e e e e . . 15000 Micromhos

Plate Current, . . . .+ .

. 10 ~ Milliamperes

Plate Voltage, approximate

Ib = 10 Milliamperes, Ec = O VOlES. .+ .+ .« .« & .+ ‘4 o & & o o o & « o125 Volts

CLASS A, RF AMPLIFIER—GROUNDED-GRID, COAXIAL-TYPE CIRCUIT

Frequency . .. .+ . . Lo e e e

450 1200 1200 1200 3000 Megacycles

Plate Voltage. . « « o « v o o o U oL - *ok 175 Sk Volts
Plate-Supply Voltage+:. . . . « e s e e 4 === 300 e R - Volts
Resistor in Plate Circuit (bypassed) e s« o & s o === 17500 ——— - ——— Ohms

Grid Voltage§§ . . . . .« ¢« « v o . o« oW 0 0 0 o 0 Volts

Plate Current. . « <« &+ & « o o o« + o o 10 10 10 10 10 Milliamperes
Bandwidth, min ., ., . v v v o 4 4 . e e 49 10 10 10 10 Megacycles
Gain. . ., . . 6 e e e e o o o « «17.5 17 17 17, 11~ Decibels
Noise Figure, Power Matched e & « s 4 s s+ s . 4.5 8.2 8.0 8.5 13.2 Decibels

#

"

NOTES

The equipment designer should design the equipment so that heater voltage is centered at the specified
bogey value, with heater supply variations restricted to maintain hea:er voltage within the specified
tolerance.

Heater current of a bogey tube at Ef = 6.3 volts.

Without external shield.

The electrical connections to the plate and cathode must provide good thermal conductivity from these
electrodes. The plate contact must be sufficiently flexible to keep the lateral-force on the plate
terminal at a minimum.

The 7784 is rated only for Class A amplifier service.

Does not apply to initial-emission-velocity current

Adjusted for Ib = 10 milliamperes.
Adjust for Ib = 10 milliamperes; range must be variable from 75 to 200 volts.
Supply should be regulated.

For operation above 1000 megacycles, the minimum noise figure will generally be obtained by operation
at zero bias. For operation below 1000 megacycles, the use of a cathode resistor or grid bias should
be evaluated for the particular application.

Adjusted for Ib = 10 milliamperes; 200-ohm variable cathode resistor recommended.
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INITIAL CHARACTERISTICS LIMITS

Heater Current L
Ef = 6 3 Vol;s- L4 0"‘ . . . - . . . . . . . .

Plate Voltage
Ef = 6.3 volts, Ec = 0 volts, Eb adjusted for Ib = 10 ma.

Transconductance

Ef = 6.3 volts, Eb = 175 volts, Ec adjusted for Ib = 10 ma

Amplification Factor

Ef = 6.3 volts, Eb = 175 volts, Ec sdjusted for Ib = 10 ma

Heater-Cathode Leakage Current
Ef = 6.3 volts, Ehk = 50 volts

Heater Positive with Respect to Cathode ', . ., . .
Heater Negative with Respect tc Cathode . . . . .

Interelectrode Leakage Resistance
Ef = 6.3 volts, Polarity of applied d-c interelectrode
voltage is such that no cathode emission results
Grid to Cathode at 45 volts d=c , "'y & & « o« "+

Grid to Plate at S00 volts d=c v . + + ¢« « o &

Interelectrode Capacitances

Grid to Plate: (G LOP) o o o o o o 2 o e o
. Grid to Cathode and Heater: g to(h+ k). . . .+ .«
Plate to Cethode and Heater: p to (h+%x)y . . . . e

SPECIAL PERFORMANCE TESTS

Noise Figure - 450 MC
Ef = 6.3 volts, Ec = 0 volts, Eb adjusted for Ib = 10 ma,
FoaS505 M0 & & v o 6 ¢ 0 s e e e s e e

Noise Figure - 1200 MC
Ef = 6.3 volts, Ec = 0 volts, Eb adjusted for Ib = 10 ma;
F = 12005 MC . . . o« . . . . . . . . . . .

Power Gain = 450 MC

Ef = 6.3 volts, Ec = 0 volts, Eb adjusted for Ib = 10 ma,
F = 450%5 MC, Bandwidtb-9m min, « . .. 0 ..

Power Gain -~ 1200 MC
Ef = 6.3 volts, Ec = 0 volts, Eb adjusted for Ib = 10 ma,

F= 1200“'5m, BandWidth = 10 m min . e . e . . . .

-DEGRADA‘_I‘!ON RATE TESTS

1000~Hour Life

Max.

320

175

-——-

140

20

20

5.0

8.5

7784
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Milliamperes
Volts

Micromhos

Microamperes
Microamperes

Megohms
" Megohms

.Plcofarads

Picofarads
Picofarads

Decibels

Decibels

Decibels

Decibels

Statistical sample operated £or 1000 hours to evaluate changes 1n transconductance and noise figure

with life.
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PHYSICAL DIMENSIONS

s e 520" £.004" o
T g
e U o] le: 4500".000 8%
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¢ ==X 33 .
H L e I B
f f 1 ||~GRID TERMINAL g 1 o B .fg
D i w2 e
T 6 KJ W. RAD. u‘ _[ j‘_ '
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1lg 88
l : 1} HEATER TERMINAL I I g aa
b | i J:
Nk allaninl
b P it
Q e 400" £.00 4o
R
Ref INCHES MILLIMETERS
* Minimum Maximum Minimum Maximum
A 0.960 1.040 24,38 26.42
B 0.530 0.590 13.46 14.99
Cc 0.410 0.470 10.41 11.94
D ——— 0.272 -—- 6.91
E —- 0.475 - 12.07
F 0.163 0.193 4.14 4,90
G == 0.060 <e- 1.52
H ~—- 0.030 - 0.76
J 0.190 0.210 4,83 5.33
K 0.009 0.015 0.23 0.38
M 0.040 0.070 1.02 1.78
N 0.059 0.065 1.50 1.65
P 0.247 0.257 6.27 6.53
Q 0.326 0.334 8.28 8.48
R - 0.385 - 9.78
S 0.483 0.497 12,27 12.62
T 0.435 0.445 11.05 11.30
U - 0.385 -——— 9.78
v 0.088 0.09% 2.24 2.39
W -—- 0.008 —— 0.20
X 0.070 0.100 1.78 2.54
Y 0.355 0.395 9.02 10.05

ALIGNMENT GAUGE

s



PLATE CURRENT IN MILLIAMPERES

AVERAGE PLATE CHARACTERISTICS
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PREDICATED NOISE PERFORMANCE
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& etecrronics 7841 7o
METAL-CERAMIC DIODE 363

——DESCRIPTION AND RATING=——=

The 7841 is a cathode- type diode of ceramic-and-metal planar construc-
tion mtended for detector and low-current rectifier applications.

GENERAL

ELECTRICAL

Cathode—Coated Unipotential
Heater Characteristics and Ratings :
Heater Voltage, ACor DC*. . ... 6.3=0.3 Volts

Heater Currentf.......... e 0.215 ‘Amperes
Direct Interelectrode Capacitances$
Plate to Cathode: (ptok)......... 1.1 pf
Heater to Cathode: (htok)........ 1.2 pf

ABSOLUTE MAXIMUM VALUES

Peak Inverse Plate Voltage. . .......... 350 Volts
Steady-State Peak Plate Current. ...... 22 Milliamperes -
DC Output Current. ... .......00n0L 55 Milliamperes
Heater-Cathode Voltage .- - - T e e e -

Heater Positive with Respect to

MECHAN!CAL
Mountmg Position—Any

See outline drawing on page 2 for dimensions and electrical

“¢onnections.

" MAXIMUM RATINGS

“Cathode. .. ...\t 50 Volts

Heater Negatwe w:th Respect to
‘Cathode............0.0. 000, ... 50 Volts
- Envelope Tempcrature at Hottest i
Point*™. ... e 250 C

Absolute-Maximum ratings are limiting values of operating
and environmental conditions applicable to .any electron
tube of a specified type as defined by its published data

tions.

The tube manufacturer chooses ihese values to provude
acceptable serviceability of the tube, making nc allewance
for equipment variations, environmental variations, and the

in the characteristics of the tube under consideration and of

ond should not be exceeded under the worst probable eondn-

1. effects of changes in operating conditions due to variations

- all other electron devices in the equipment.

. The equipment manufacturer  should design so that ini-
tially .and throughout life no absolute-maximum - value for
the intended service is exceeded with ony tube under the

- -worst probable operating conditions with respect to supply-
. voltage variation, equipment component variation, equup-

ment control adjustment, load vcnohon, s:gnal variation,

" .environmental conditions, and verictions in the chargcteris-

‘tics of the tube under cons:derchen and of all other electron
‘devices in the equipment.

AVERAGE CHARACTERISTICS

Tube Voltage Drop

Ib=5.0 Mlllxamperes DC..... e e

..... e e b 26 Volts

FOOTNOTES

* The eqmpment designer should design the eqmpment so that the heater voltage is centered at the specified
" bogey value, with heater supply variations restricted to maintain heater voltage within the specxﬁed tolerance.

"+ Heater current of a bogey tube at Ef = 6.3 volts.

§ Measured using a grounded adapter that provides shielding between external terminals of tube.
**For applications where long life is a prxmary consxderatxon, 1t is recommended that the envelope temperature

be maintained below 175 C.

The tubes and arrangements disclosed herein may be
General Electric Company or others. Neither the disclosure of any infor
herein nor the sale of tubes by General Electric Company conveys any lcense

s

under patent cloims covering combinations of tubes with other devices or

d by “of

i ts. ‘In the ab
General Electric Company. essumes no liability for patent infringement arising
out of any use of the tubes with other devices or elements by any purchaser of
tubes or others.

of an express written agreement to the contrary,

GENERAL @D ELECTRIC
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PLATE CURRENT IN MILLIAMPERES
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Planar Triode

~-PRODUCT INFORMATION—

Page 1 12-70

1910

The 7910 is a tricde of ceramic-and-metal planar construction primarily intended for use as a plate-pulsed oscillator or

amplifier at frequencnes up to 7500 megahertz,

CHARAC‘I'ERISTICS AND TYPICAI. OPERATION

“'Bogey - Maximum Units

pf

AVERAGE CHARACTERISTICS
: ‘Minimum
4 Heater Voltage, AC or DC+. ........... 6.0

Heater Cutrent c.cvevvneveonoaascess. 268
Plate Current ...vevvvncencvsoccscnne 1
Amplification Factor .....eceevevesaes 50
TransconduCtance ..ciceiecssessesss 12000
Grid Voltage, Cutoff . ..ceveevreceacns ===

Direct Interelectrode Capacitancese
"] GridtoPlate: (gtOP) cvevenecen.s. 0.85
: "~ Input:gto(h+k) ..iiiiiieneesis. 1B
Output: pto th+k) coveeveeeniieess wm=
CathodeHeatingTime...'.:'..'.....‘.... €0

63 6.6  Voits ,
290 312 Milliamperes
12 18 ... Milliamperes
5. 100 ,
16000 - 20000 Micromhos
3.5 -6 Volts
1066 1.25 pf
2.1 2.7 pf

. 0.018 0026 pf
B Seconds

i PLATE-PULSED | OSCILI.ATOR SERVlCE

N FrEQUENMCY « e vvevnsencesenneceessnssnrecssssscecesssessasesissasssesssansesnsecassesssnsssonesanss 5300

amononon

Duty Factor. 0.001

PUISE DUIALION ot venerecocnccossasesscssscanssasocensoossseasorassosoassasoscenconnsss

Pulse Repetition RAte ....coviaeeuriirriieraniiiistieiiieteteciisttnisstnnnnenioecsassancncasens. 1000

Peak Positive - Pulse SUPPlY VOltage. .. coevtreriecarestencosensestsengssessascncssesccasssscsasncess 1000
) Plate Current: Average DUuring PulSe.....iveeieeercsovsstsancosesocsnsssssosannsencascnssssasncsccocen 0.6
Grid Current: Average DUring PUlSe .....cciveecctnctecttoranssosssecascscosranersosasassoenvessscans 02
Power Qutput: Average During Pulse.....ccviveuiiiiiiiiieneiiiiianiineiiiretiesiiienvenincssonensss 100

- NOTES

Test Conditions
Ef Eb b B Rk
vV V¥ M2 vV Qs
B S mme mee cme —ee
3125 e = 82
3 1B e —-- 82
3 16 ~ww === 82
3 15 01 === ==
Megahertz
PR | Microseconds
Pulses Per
Second
Volts
Amperes
Amperes
Watts

* The eqmpment designer should desngn the equipment so that heater voltage is centered at the specified bogey value, with heater
supply variations restricted to maintain heater voltage within the specified tolerance. In some applications, longer tube life may
be obtained at reduced heater voltage. For specific recommendations, contact your General Electnc sales representative.

e Measured at 450 KHz using a grounded adapter that proyldes shielding between» external terminals of tube.

-  GENERAL@D ELECTRIC

Supersedes Pl Sheet dated 7-64
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ABSOLUTE-MAXIMUM RATINGS

PLATE-PULSED OSCILLATOR SERVICE

Peak Positive-Pulse Plate Supply Voltage :
1 Microsecond Pulse DUration ve.eeseeeerosecssnrassasereisossscsssssnssnasasasassse Ceeseensesss 1200

Volts

4 Microsecond Pulse Duration ....c.vveesrsececeercasassoscecsscssscsassosans Sieees crsrerenanssssss 300 Volts
Duty Factor of Plate PulSe cvvieviereencrcrancnssssacsscnans Cesseseresesrescanenserens eeererenae .. 0.001
Plate Current: Average During PUlSel . ..ciuiiiiierencensceecssistsassesennscinsscnssasianesarinnasses 06 - - Amperes
Negative Grid Voltage: Average During PulSe...ccececececcsceacrssonnnscsrasanconcns srceasasesessnees. 50 - Volts
Grid Current: Average During Pulse ... ..cieieeeiricneienesiaroneenrenccscsennanncnans 02 Amperes
PlateDISSIpatlon..................................................................... eeecsesserss 1.5 Watls
Peak Heater-Cathode Voltage .

Heater Positive with Respect toCathode..SO Volts

Heater Negative with Respect t0 Cathode c.veerecencscesssescesccsesssssscsssassccacsssessssnssensesd0 ~ Volts
Envelope Temperature 8t HOESt POINTA ovevereeeseeeeesenssisseecesesssosannsesacssnsnnsssceseaneess2B0 °C
Temperature Differential Between Two Adjacent Electrodes® .. i.ecevveriirivsescsseniosscsssscrcssncacesscdd °C :
Mechanical Vibration (20-2000 Hz Sinus0idal) vooevevseeneerieecicesanrsensncarescaiocersnsacasiannsnssa 10  GPeak -

. Absolute-Maximum ratings are limiting values of operating - of all other electron devices in the equipment.

and environmental conditions applicable to any electron de-
vice of a specified type as defined by its published data and

should not be exceeded under the worst probable con-

ditions.

The device manufacturer chooses these values to provide
acceptable serviceability of the device, moking no cllowance
for equipment variations, environmental variations, and the
effects of changes in operating conditions due to variations

" in the characteristics of the device under consideration and

The equipment manufacturer should design so that ini-

tially and throughouf life no absolute-maximum valve for
the intended service is exceeded with any device under the
worst probable operating conditions with respect to sUpply-
voltage variation, equipment component. variafion, eqmp-

‘ment control adjustment, load variation, signal variation,

environmental conditions, and variations in the character-
istics of the device under consideration and of aﬂ other
electron devices in the equipment.

NOTES

¥ The regulatlon and/or series plate supply nmpedance must be such as to limit the peak current with the tube considered a shon

circuit, to @ maximum of 10 times the maximum plate current rating.

& For specific recommendations concerning higher temperature operation, contact your General Electnc sales representative.

¢ This assumes no thermal heat sinking to any insulator.

The devices and disclosed hersin  may be covoud by potents of Gen- b of an
eral Electric Company or - others. N the di of any § herein nor
the sale of devices by General Ehcme Compeny conveys ony licanse under patent
claims covering combinations of these devices with other devices or elements. In the

P written og to the

_ with other devices er eles by any purch

or others.

E

Y. Generol Electric Compony
assumes mo fability for patent infringsment arising out of any use of these devices

——
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AVERAGE CONSTANT-CURRENT CHARACTERISTICS
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PHYSICAL DIMENSIONS

Rl !
ANODE ' , } ¢ D
- 4 Sgr, BT
b | ,
GRID - H
° ) ! G
K
t- \
L
HEATER —
TERMINALS f
NOTES: - - -
1. Net Weight - 0.057 Qunces
. 1.61 Grams
2. Mounting Position - Any
Ref INCHES : MILLIMETERS g
: Min. “Nom. Max. Min. -Nom. Max.
A 0.357 - 0.360 0.363 9.068 9.144 - 8,22
B ——— ——- 0.285 -—— | m—— 7.233
C 0.108 . 0.110 0.112 2.743 2.7%4 - 2.845
D 0.095 0.100 0.105 2.413 2.530 2.667
E 0.095 0.100 0.105 2.413 2.540 2.667
F 0.025 0.028 0.031 0.635 0.711 0.787
G 0.§15 0.325 0.335 8.001 8.225 8.509
H 0.216 0.224 0.232 5.436 5.6_9_0 5.893
J 0.094 0.098 0.102 2.388 2.489 2.591
K 0.143 0.150 0.157 3.632 3.810 3.883
L 0.165 0.175 0.185 4.181 4.445 - 4.693
M 0.476 0.480 0.434 - -12.08 . 12.19 - 12.29
N ——— —— 0.330 ~—— ——= 8.458
[ 0.130 -0.136 0.142 3.302 -3.454 3.607
R 0.043 0.051 0.054 1.219 1.295 1.372
S -—— 0.060 - - 1.524 ———
T 0.623 0.650 0.677 15.82 16.51 17.20

TUBE PRODUCTS DEPARTMENT

GENERAL

B

ELECTRIC

Owensboro, Kentucky 42301
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8082
METAL-CERAMIC TRIODE

DESCRIPTION AND RATING

The 8082 is a high-mu triode of ceramic-and-metal planar comtm&ion
primarily intended for use as an oscillator in the ultra-high-frequency range.

&P ELECTRONICS

GENERAL

ELECTRICAL v _] st
2
Cathode—Coated Unipotential | «’-3%’.'- r o0x
Heater Characteristics and Ratings i Zl - !
Heater Voltage, ACor DCt. ... .. 6.3 =03 Vplt: : e L —“—",o’o ,io.
Heater Current?.................... 0.24  Amperes XY iy pesproen ~022 2010" zove’
Direct Interelectrode Capacitances§ L\ Tl |
Grid to Plate: (gtop)....:..t....n. 1.3 pf ﬁg : i
Input:gto(h+k)........... .. ..., 1.8 pf 093°» 4 100!
Output: p to (h=+k). . ........ ...0.032 pf £.010 jz00ef” rgg;. e
Heater to Cathode: (htok)......... 1.5 pof 4. A W
/oA
MECHANICAL T — ;
Mounting Position—Any 9 A
|
MAXIMUM RATINGS {
ABSOLUTE-MAXIMUM VALUES ‘ b e o L
“080° < 012° i
Plate Voltage. .. .................... 250 Volts i she ___,;3,1,3;.‘_..3
Positive DC Grid Voltage. . . ........... 0 Volts )
Negative DC Grid Voltage. . . ......... 50 Volts
Peak Negative Grid Voltage. R 50 Volts APPROX,
Plate Dissipation. ... ................ 1.0 Watt 920‘00
DCGridCurrent. . .................. 2.2 Milliamperes ou‘
DC Cathode Current. ................ 11 Milliamperes - 083°A
Peak Cathode Current.. . ..... e 40 Milliamperes oz%" LT oo
Heater-Cathode Voitage g
Heater Positive with Respect to ,
Cathode. .. ............. ... ..... 50 Volts .
Heater Negative with Respect to i
Cathode. .. ...... .. iciven oyl 30  Volts
Grid-Circuit Resistance: .. ......... 10000 Ohms
Envelope Temperature at Hottest
Points. .. ... ......0.. ... ... 250 C

- Absclute-Maximum ratings are limiting values of operating
and environmental conditions applicable to any electron
tube of a specified type as defined by its published data
and should not be exceeded under the worst probgble condi-
tions,

The tube monufacturer chooses these values to provide

acceptable serviceability of the tube, making no allowance

for equipment variations, environmental varictions, end the
effects of changes in opercting conditions due to vorictions
in the characteristics of the tube under considerction and of

all other electron devices in the equnpment.

The equipment manufacturer should design so that ini-
ticlly and throughout life no absolute-maximum vaive for
the intended service is exceeded with any tube under the
worst probable operating conditions with respect to supply-
voltage variation, equipment component variction, equip-
ment control adjustment, load variation, signal variation,

‘environmental conditions, and variations in the charocteris-

tics of the tube under consideration and of all other electron
devices in the equipment.

1 ts. In the ab of an sxpress written agreement to the contrary,

The tsbes and arrangements disciosad herein may be cavered by patents of
General Electric Company or orthers, Neither the discl e of any inf i
herein nor the sdie of tubes by General Electric Combany conveys any ficense

------

under patent clgims covering combindrions of tubes with other devices or

Ganeral Electric Company assumes no ligbility for patent infringement arising
aut of gny use of the tubes with gther dw«:u or siemaents by any purchaser of
tubes or others.

GENERAL D ELECTRIC
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CHARACTERISTICS AND’ TYPICAL OPERATION

AVERAGE CHARACTERISTICS » UHF OSCILLATOR SERVICE ,
Plate Voltage. . . ................. 100 150 Volts Plate Voltage.. ... .... .. .. 130 Volts
Grid Voltage. . ... ... ........... 0 Volts ’ Grid Resistor.” .. ... ... .. 7000 Ohms
Cathode-Bias Resistor. . ... .. ..... . 82 Ohms - Plate Current. .. ... .. ... 4.0 Miiliamperes
Amplification Factor. . ... ... ... ... 90 o Frequency. .. . ...... o 450 Megacycles
Transconductance. ... ............ 11500 10500 Micromhos Grid Current. . . ;... .....0.5 Milliamperes
Plate Current. . .. ............... 9.0 7.5 Milliamperes . Power Output, v
approximate. ... .. . .. ..100 Milliwatts
; FOOTNOTES
T The equipment designer should design the equipment so inserted in the slot in the base of the tube, turned 90
that heater voltage is centered at the specified bogey value, : degrees, and attached to the chassis or circuit board with
with heater supply variations restricted to maintain heater a 2-56 nut and lock washer. Torque used to tighten the nut
voltage within the specified tolerance, : should not exceed 3 inch-pounds. '

“Ha

Operation below the rated maximum envelope temperature

: Heater current of a bogey tube at Ef=6.3 volts. is recommended for applications requiring the longest

§ Without external shield. ‘ _ possible tube 1_ife. The 8082 is a}lso capable of operation at
_ » envelope temperatures much higher than the rated maxi-
¥ One method of mounting the 8082 ts to use a stainless-steel mum value. For specific recommendations ' concerning
T bolt (see drawing) to attach the mounting base of the higher temperature operation, contact vour General”’
tube to a chassis or circuit board. The **T” boit should be Electric tube sales representative. '

SPECIAL PERFORMANCE TESTS

Min. Bogey " Max.
Grid Recovery : -
Change in Average Plate Current. .. ...................... .. . .... R S 0.6 Milliamperes
Peak Plate Current Backswing. . . ......................... ... .. cee A 1.0 Milliamperes
Tubes with poor grid recovery affect circuit operation when PLATE CURRENT VS. TIME
the grid is driven positive by a pulse of signal or noise, some- —GRID-RECOVERY TEST

what as if a parallel RC circuit were in series with the grid.
This effect may occur in tubes of any type, but is unimportant
in many applications. In the majority of 8082 tubes the effect
is negligible, but to eliminate thé few in which it may be
excessive, tubes are tested under the following conditions: “;
Ef=6.3 volts, Ebb=230 volts, R, =0.01 meg, Ec adjusted
for Ib=3.0 ma.

Upon application to the grid of a- 3-volt positive pulse
tprr =60 pps, duty factor =0.0012) the change in average =
plate current is noted, and the peak plate current backswing %Au cummEnt Sackmive
is measured. The following diagram shows qualitatively the |
plate current-time relationship for a tube /with poor grid
recovery) subjected to this test. T TiMe

AVERAGE CURRENT BEFORE PULSES ARE APPLIED
PEAK PULSE CURRENT
J'AVERAG! CURRENT WITH PULSES APPLIED

PLATE CURRENT
1]
1
'
]
)
13
11

Min. Bogey Max.
Pulse Cathode Current )
Ef=%6.3 volts, Eb =150 voits, Ec= —10 voits. Grid is driven 7 voits . ; . e
positive witha pulse having a prr of 1000 pps and a duty factor of 0.01.. ... .90 Cee .... -Milliamperes -

Low Pressure Voltage Breakdown Test v
Statistical sample tested for voltage breakdown at a pressure of 8mm
Hg, to simulate an altitude of 100,000 feet. Tubes shall not give visual
evidence of flashover or corona when 300 volts RMS, 60 cps, is applied
between the plate and grid terminals.



DEGRADATION RATE TESTS

Faugue ’

’ Statistical sample vibrated for a total of six hours. three hours in each of two planes, at a peak acceleration

of 10G. Frequency is continuocusly varied from 30 cps to 2000 cps and back to 30 cps, with a period of ten

. 'minutes. Tubes are mounted by T-bolt with 3 inch-pounds torque, and operated during the test with

- Ef=6.3 volts, Eb = 150 volts, and Rk = 82 ohms. Following the test, tubes are evaluated for low frequency
- vibrational output, heater-cathode leakage, and heater current.

Shock
Statlstrcal sample subjected to 5 impact accelerations of approxrmately 450G in each of four posxtxons The
- accelerating forces are applied by the Navy-type, High Impact (Ryweight) Shock Machine using a 30°
hammer angle. Tubes are operated during the test with Ef = 6.3 volts, Eb = 150 volts, Ehk = +100 voits,
and Rk =82 ohms. Following the test, tubes are evaluated for low frequency vibrational output, heater-
cathode leakage, and heater current.

Stability Life Test - .
The statistical sample subjected to the Dynamic Life Test is evaluated for percent change in zero-bias
- transconductance of individual ‘tubes. from the mmal readmg to readmgs followmg 2 hours and 20 hours
of the life test.

Survival Rate Life Test .
The combined statistical samples subjected to the Dynamic and Pulse Life Tests are evaluated for shorted
,and open elements following approximately 100 hours of life test.

Dynaxmc Ld‘e Test
Statistical sample operated wrth a 60 cps gnd sxgnal at maximum rated DC grid current and cathode
current for a period of 1000 hours. Heater voltage is cycled (on 133 hours, off ! hour). Tubes are evaluated,
following 500 and ‘1000 hours of life test, for shorted or open elements, heater current, zero-bias trans-
conductance, heater-cathode leakage, and interelectrode leakage resistance.

Pulse Life Test : :
- Statistical sample operated with 120 ma peak cathode curreat, 0. 01 duty factor, for 1000 hours. Heater
““yoltage is cycled (on 13, hours, off !y hour). Tubes are evaluated, following 500 and 1000 hours of life
- test, for shorted or open elements, heater current, pulse emission, heater-cathode leakage, and inter-
electrode leakage resxstance

Interface foe Test
- Statistical sample operated for 1000 hours with Ef =6.6 volts, no other voltages apphed and evaluated for
cathode mterface resxstance followmg the lee test,
Heater Cyclmg foe Test . - -
- Statistical sample operated for 2000 cycles minimum to evaluate and control heater-cathode defects.
- Cénditions of test include Ef = 7.0 volts’ cycled for one minute on'and one minute off, Eb=Ec=0 volts,
-and Ehk = 70 volts with heater positive with respect to cathode. Following this test tubes are evaluated for
open heaters, heater- cathode shorts, and heater-cathode leakage current. .

’Note' The conditions for some of the mdlcated tests have delxberately been selected to aggravate tube failures
for test and evaluation purposes. In o sense should these conditions be nterpreted as suitable circuit

: operatmg condmons

8082

Page 3
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AVERAGE TRANSFER CHARACTERISTICS
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- 8083
METAL-CERAMIC TRIODE

=DESCRIPTION AND RATING-

The 8083 is a high-mu - triode of ceramic-and-metal planar construc-
- tion pnmanly intended for radio-frequency amplifier service from iow fre-
quencies into the ultra-high frequency range.

GENERAL
 ELECTRICAL
o ‘ [i85e (200w
Cathode—Coated Unipotential — = .
. Heater Characteristics and Ratings =t |
Heater Voltage, ACor DCt. ... .. 6.3=0.3 Volts 108 soa
Heater Current$. . ...... e 0.24 Amperes hd ‘ [-m,. s
Direct Interelectrode Capacitances§ = .._L o
Grid to Plate: (gtop). ......coven-. 1.2 pf ‘} -
Input:gto(h+k). .......... e 1.8 pf o -~ oz
Output:pto (h+k).............. 0.032 pf F"f""" A
Heater to Cathode: (htok)......... 1.5 pf T 7 \ -
007 !
MECHANICAL *.009 / !
Mounting Position—Any 1 s ! | e
- . CATHOD e »--.-—-1__-_‘_—. Y
MAXIMUM RATINGS - I s00F |
SRID —=el =2 =F . ;
ABSOLUTE-MAXIMUM VALUES ' oo i
unrz—xzz_—_-'i:'—_—»—»_:j:- .‘
Plate Voltage. . .............ccvvinnn 250 Volts P —t : —t
Peak Plate Voltage. . .......... PR 400 Volts 1 e ‘ ot 4 oz’ e
Positive Peak and DC Grid-to-Cathode £ou8° — b— 00—
Voltage. . ...... ... i, ¢ - Volts
Negative Peak and DC Gnd-to-Cathode
Voltage..... .. S S N v 50 Volts :
Plate Dissipation. ,......... cieeens 11 Watts . : - - o2c ae0
DC Cathode Current. .. .............. 151 Mﬂhampcrzs ' : r;; -
- Heater-Cathode Voltage - : : L o AN :
Heater Positive with Respect to ' B N R
Cathode.............0..conees. 50 - Volts
Heater Negatxve with Respect tc o )
Cathode..........0coinivearviin 50 Volts
Grid-Circuit Resistance, with Fixed o
BlasA ..t 0.01 Megohms
Envelope Temperature at Hottat ,
Pointf..............0.... Creein 250 C

e

Absolute-Maximum ratings are limiting values of operating
and environmentcl conditions applicable to any electron
tube of a specified type as defined by its published data
and should not be exceeded under the worst probeble condi-

" tiens.

The tube manufacturer chooses these values to provide
acceptable serviceability of the tube, making no cilowance
for equipment variations, environmental variations, and the
effects of changes in operating conditions due to varictions
in the characteristics of the tube under considsration and of

cll other electron devices in the equipment.
The equipment maonufacturer should design so that ini-
tigily and throughout life no absolute-maximum vaive for

" the intended service is exceeded with any tube under tha
" .. worst probable operating conditions with respect to supply-

voltage variction, equipment component variaiion, equip-
ment control adjustment, lcad variation, signal variation,
environmental conditions, and variations in the characteris-
tics of the tube under consideration and of oll other electron
devices in the equipment.
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AVERAGE CHARACTERISTICS

CHARACTERISTIC'S' AND TYPICAL OPERATION

- s Plate Resistance, approximate........ 9000 Ohms
Voltage: .. .......coeiiininnen.
:la.:;v c;ltage ) o ?g zo:ts - Transconductance. . . .............. 10500 Micromhos
mic Voltage. ................. +o--+60 Volts Plate Current. . . . .. e U 7.2 Milliamperes
Cathode-Bias Resistor........ el ieae 910 - Ohms Grid Voltage, approximate : ‘
- Amplification Factor........ PR ..94 Ib =100 Microamperes............ -2.2 Volts
FOOTNOTES

t+ The equipment designer should design the equipmient so
that heater voltage is centered at the specified bogey value,
with heater supply variations restricted to maintain heater
voltage within the specified tolerance.

+ Heater current of a bogey tube at Ef =6.3 volts.

§ Without external shield.

€ One method of mounting the 8083 is to use a stainless-steel
“T* bolt (see drawing) to attach the mounting base of the
tube to a chassis or circuit board. The “T” bolt should be
inserted in the slot in the base of the tube, turned 90
degrees, and attached to the chassis or circuit board with a
2-56 nut and lock washer. Torque used to tighten the nut

should not exceed 3 inch-pounds.

AIF resistance is used in the cathode or plate: circuits, the
grid-circuit resistance may be as high as (100004100 RK +
10RL) ohms, where RK is the cathode-bias resistance in
ohms, and RL is the DC plate load resistance in ohms. -

# Operation below the rated maximum envelope temperature

is recommended for applications requiring the longest
possible tube life. The 8083 is also capable of operation at
envelope temperatures much higher than the rated maxi-
mum value. For specific recommendations concerning
higher temperature operation, contact your. General
Electric tube sales representative. o

SPECIAL PERFORMANCE TESTS

" sise Figure

Maximum

Ef = 6.3 volts, Ebb = 250 volts, Rk = 82 ohms, Ry =18000 ohms, F=200mc.. .. ................ 5.5 Decibels

Grid Recovery

Change in Average Plate Current. . ........ Ceeeee e
Peak Plate Current Backswing. .. ...................

Tubes with poor grid recovery affect circuit operation, when the grid is
driven positive by a pulse of signal or noise, somewhat as if a parallel RC
circuit were in series with the grid. This effect may occur in tubes of any
type, but is unimportant in many applications. In the majority of 8083
tubes the effect is negligible, but to eliminate the few in which it may
be excessive, tubes are tested under the following conditions: Ef = 6.3 volts,

Ebb =250 velts, R, =0.01 meg, Ec adjusted for Ib=3.0 ma.

Upon application to the grid of a 5 volt positive pulse (prr =60 pps,
duty factor =0.0012) the change in average plate current is noted, and the
peak plate current backswing is measured. The following diagram shows
qualitatively the plate current-time relationship for a tube (with poor

grid recovery) subjected to this test.

.................................. 0.6 Milliamperes
.................................. 1.0 Milliamperes

PLATE CURRENT VS. TIME
—GRID RECOVERY TEST

AVERAGE CURRENT BEFORE PULSES ARE APPLIED
———————PEAN PULSE CURRENT
/D' ~—AVERAGE CURRENT WITH PULSES APPLIED

e
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" SPECIAL PERFORMANCE TESTS (Continued)
Low Pressure Voltage Breakdown Test ‘ S ) - ‘ '
Statistical sample tested for voltage breakdown at a pressure of 8mm ’ .
Hg, to simulated an altitude of 100,000 feet. Tubes shall not give visual : I

evidence of flashover or corona when 300 volts RMS, 60 cps, is applied
between the plate ;nd grid te:mina}gt o ’

DEGRADATION RATE TESTS

Fatigue . : v e .
Statistical sample vibrated for a total of six hours, three hours in each of two pianes, at a peak acceleration
oof 10G. Frequency is continuously varied from 30 ¢ps to 2000 cps and back to 30 cps, with a period of ten
minutes. Tubes are operated during the test with Ef = 6.3 volts, Eb =150 volts, and Rk = 82 chms. Follow-
ing the test, tubes are evaiuated for low frequency vibrational output, heater-cathode leakage, heater cur-
rent, and transconductance. - ' :

ST

Shock o
Statistical sample subjected to 5 impact accelerations of approximately 450G in each of four positions.
The accelerating forces are applied by the Navy-type, High Impact (fiyweight) Shock Machine usinga 30°
hammer angle. Tubes are mounted by 1-bolt with 3 inch-pounds torque, and operated during the test
with Ef = 6.3 volts, Eb=150 volts, Ehk = +100 volts, Rg=0.1 Meg, and Rk =82 ohms. Following the
test, tubes are evaluated for low frequency vibrational output, heater-cathode leakage, heater current,
and transconductance. . ’

Stability Life Test . I o _ )
The statistical samp;le -s“ubject'erd‘ to the Intermittent Life Test is evaluated for percent change in trans-
conductance of individual tubes, from the initial reading to readings following 2 hours and 20 hours of
the life test.
Survival Rate Life Test
The statistical sample sﬁbjected to the Intermittent Life Test is evaluated for shorted and open elements
and transconductance following approximately 100 hours of life test.

Intermittent Life Test :
Statistical sample operated for 1000 hours under the following conditions: Ef = 6.3 volts (cycled—on 13{
" hours, off 1{ hour), Eb= 150 volts, Ecc = 46.0 volts, Ehk = —70 voits d-c, Rk =910 ohms, and Rg =0.1
-meg. Tubes are evaluated, following 500-and 1000 hours of life test, for shorted and open elements, heater
current, transconductance, heater-cathode leakage, and ifiterelectrode leakage resistance.

* Interface Life Test - S i e

Statistical sample o'p’e?ated for 1000 hours with Ef = 6;6“volts. no other voltages applied, and evaluated for
cathode interface resistance following the life test. .. ... R S : . :

Htgatgrr-yclyclih.g Life Test -
Stégistical sample operated for 2000 cycles ‘minimum to evaluate and control heater-cathode déefects.
Conditions of test include Ef = 7.0 volts cycled for one minute on ard one minute off, Eb=Ec =0 volts,
-~ and Ehk = 70 volts with heater positive with respect to cathode. Following this test, tubes are evaluated
- for open heaters, heater-tathodg shorts, and heater-cathode leakage current.

Note: The conditions for some of the indicated tests have deliberately been selected to aggravate tube failures
for test and evaluation purposes. In no sense should these conditions be interpreted as suitable circuit
operating conditions. '

The tubes and arrangements disclosed hereir. may be covared by patents of
Genercl Electric Company or others. Neither the disclosure of any infarmarion

L ts, in the ab of an express wrilten aqreement 1o the contrary,
General Electric Company astumes no liability for patent infringement arising

herein nor the sole of tubes by General Slectric Company conveys any license -~ ovt of any use of the bes with other devices or elements by any purchaser of

under patent claims covering Combingtions of tubes with other devices or tubes or others.
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