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1.0 . INTRODUCTION o o L

’ This report summarizes the results of 1nvestigations 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.
Thls investigation is one task being performed for the U. S. Energy Research b
and Development Administration (ERDA) as part of Contract E(04-3)-1330 for the
design, development end test of an instrumentation amplifier capable of oper-
- ating in a downhole well logging environment including ambient temperatures'up’
- %o '500°C. | ' '

One objective of this contract is to demonstrate the feasibilityt
of meeting the ERDA long term temperature caspabilities of 500°C in downhole
logs withvpresent,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 L0000 hours at SOOOC (Reference 3) '

The information in this report is presented to aid future develop- '
ment of high temperature electronics with ceramic vacuum tubes. This infor- .
mation is in no manner intended to be an exhaustive study of the subject of’
ceramic vacuum tubes, but rather to present useful design data acquired in
the evaluation of ceramic veacuum tubes for the development of a 500°C instru~
mentation amplifier. Section 2 of this report discusses the’ general require— *
~ments for ceramic ‘Vecuum tubes for’ application to the development of high

'temperature well logs. Commercially available tubes are described in Section ,i,’

3. and future contract activities that specifically relate to ceramic vacuum
tubes are detailed‘in Section k. Supplemental data 1s presented in the
eppendix.’ : T ‘ '
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2.0 GENERAL REQUIREMENTS

) | Stringent and frequently conflicting reouirements exist on active
electronic'devices for their use in downhole geothermal well logging. Even~" L
: though'these devices are usually packaged in rugged, pressure proof sondes, b d
the devices must be able to function properly in very hostile temperature andod
shock environments. The devices.should be small to permit efficient packag- .
ing. They should consume small amounts of power, have & iong life and have & .
_reasonable cost. The following paragraphs describe these requirements in more
deteail. '

2.1 . Temperature

The goal of the amplifier designvis for operation'at, or near;:
500°C. This represents the long termltemperature objective for geothermal
welldlogging instruments~as»stated in Reference.h;"Thus, the tube envelope
must be at somewhat higher temperature toltransfer heat to the external en-

vironment.

High temperature can cause a number of problems in the'operation ‘
of ceramic vacuum tubes.; The high ambient temperature can cause elevated
filament and cathode temperature, vhich can result in.accelerated depletionf'
of the thermionic emission material of the cathode- and/or loss of tube life -
by filament burneout. The high temperature can also ceuse an increase in -
the rate of outgassing and loss of tube performance and/or life by contam—i"
ination. In addition, temperature changes cause changes in +he spaclngs be-‘w'

~tween . 'tube elements because of thermsal expansion. This change in tube f'

SR VPR P

}dspaclng is reflected in tube performance characterlstlc changes.i,f

2.2 -‘Shock -

Well logs are subjected to severe mechanlcal shocks durlng de-

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

'MECHANICS RESEARCH INC. 2



single electro—mechanicaldcable.‘ Thus, the log is unconstrained 1aterally, and
it slams against the sides of the well as the log is lowered or raised. In addi-
tion, the logs are sometimes used as battering rams to reopen the hole 1f bridg-
ing occurred when the drill string was removed. ‘This environment is unknown,

but intuitively it must be & severe -shock environment. The primary requirement .
| for active electronic devices is to survive a 1arge_number of these shocks with-

out performance degradation.
2.3 Size

In general, it is desirable to hare 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 1.4 inches in internsl 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 requlred 1ow and the number

of power supplies required low as discussed below-z

) Present operational techniques require transmission of the elec-gfﬁ
'trical power over long cebles (3to5 miles) from the surface downhole to the -
'log. - Also, the total number of electrical conductors is “usually quite limited i-*‘

(frequently l conductor plus the mechanical strength member, or T conductors‘;‘

: plus the strength member)

Filament power should be as low as possible. Mbst of the ceramic ﬂf";
vecuum’ tubes applicable to high temperature well logging are designed for nom- .*A‘
" inal 6.3 volt filament power. - Thus, ‘the tube should require a minimal filament4
current. - The filament current is normally the 1argest current required 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‘a one-third ampere filement current ‘the line drop”is
about 85 volts. The filament current mnst not exceed the current carrying capa-
bility of the conductor at its maximum useage temperature. For these reasons,
the filements of multiple stages are often w1red in series. However, there are‘
two 11m1ts on the use of series filament connections. First the series fila-
. ment drop plus the line drop voltage must not exceed the voltage rating of the
insulation material of the cable. Second, there is a finite limit on the allow-
__able voltage difference between the filament and cathode of a given tube. ThiS"-
~ voltage must not be exceeded. It is desirable for this tube characteristic to B
be as 1arge a voltage as possible. ' '

For the B+ supply, it would simplify amplifier design if multiple
B+ and B- supplies could be used. However, with the limitations on the number o
of conductors in the logging cable, the amplifier design is forced toward a ji"'
single B+ supply. Lack of 1arge coupling capacitors for operation at these ,
temperatures further forces the amplifier design toward direct conpling. Thereéi "
fore the tube should be capable of linear operation over & wide range -of B+ L

voltages, because in cascaded direct coupled amplifiers it is desirable to start
[with a low plate voltage at the initial stage and increase with subsequent stages.7

Another requirement on the B+ power supply 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.) A E RO

_ - The amplifier design should be such that 1ts performance is tolerant
of fairly broad B+ and/or filement power variations. "H'_., T ' e
2.5‘ o iPerformance e

. Economically, it 1s presently' desirable to minimize the number of [
types -of tubes used in an 1nstrument design to enhance thequantity;uuce breaks.
Yet in a typical amplifier,quite different performance“requlrements exist for

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

MECHANICS RESEARCH INC. e




very small yoltagés from transducers; intermediatevsfage tubes must»ampiify v

: félative'high level voltages and output stage tubes muét be able to driveviong;o
lossy transmission lines. Thé input and intermediate stagé tubes should have‘high
mu's, but with diffefent linear operating points-&nd the output stage tube should -
have a very low plate resistance.f'High mu and lon'plate resistance tend’to‘be
conflicting zjequirements,' éspecially when the desirelis tominimize B+ current

end physicel size. To minimize the temperature dependence of tube characteris-
.ticsii;desirable but to some extent conflicts with good performance cha.acter—

T 77"‘—""’—“*‘*‘\/5\‘./‘“‘“‘»»"3'( E“"‘—”’A"\*\"
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3.0 " COMMERCIALLY AVAILABLE TUBES

A survey was made to,deternine which commercially'available ceramic':
_ vacuum tubes appear to ‘be the most applicable to the design of & 500°C instrumenta- -
~ tion amplifier. The following supplieré of ceramic vacuum tubes were located

'@  Amperex Electronic Corporeation
"~ . A North American Phillips Company
Distributor Sales Operation
230 Duffy Avenue , :
. Hicksville, L.I., New York ll802
.(516)931-6200» o el T

e EIMAC
' Division of Varian
1678 S. Pioneer Road :
-~ Salt Lake City, Uteh Bhloh
- (801) h87 T561
@ General Electric Electronic Components Business Division I
~ Tube Products Department = , ‘ -
316 East Ninth Street b e e T .
Owensboro, Kentucky h2301 R R I I
(502) 683-2h01 T S I T

e 'fThe Machlett‘Laboratories, Inc, . oo
- A Subsidiary of Raytheon Company ” S R :
1063 Hope Street 2
Stemford, Conn. 06907 .
(203) 31;8-7511; o

MECHANICS RESEARCH INC. 5
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Mbst of the commercially avallable ceramic vacuum tubes are not
sultable for high temperature downhole well logging for one, or more, of the

following reasons:

) to0 large,
e excessive power requiremeﬁts and/or

@ development required for 500°C»ambieht operation,

The one ekception found was in ‘the General Eleetric product 1ine.
They manufacture & number of planar triodes and a few diodes that'are suffi-
ciently small, have low power requirements,‘and have demonstrated high tempera-
; ture-capabilities."Other suppliers have the capabilities'to develop tubes for
| high temperature well logging; ﬁhich is of interest to futurevdeVelopments, but
- not compatible with the schedule aﬁd budgetirequirements of our present contract.
Table 1 summarizes fhe_characteristics~ofvthe GE eeramic-vacuum,tubes that appear
most useful for high temperature well logging applications. Figure 1‘displays
the various physical configuration of these tubes; Electrical,connectiens can
be mede to these tubes by soldering, wire wrapping, welding, brazing and mech-
anical'clips. Sockets'are‘available for some tube'tjpes, though not recommended

for other than testing purposes.

Tube types 7296 and T588 were used by MRI in the development of &
250°¢ downhole well logging amplifier (see reference 1). The 7296 type of ,
,vtube was tested by GE at elevated temperatures.(see reference 3). " One of these
‘test conditions was a ﬁOOO hour life test at an'ambient environment of 500°¢.
Thus, these tubes appear to have immediate potential for appllcatlon to “the

long range (500°C) well logging reqnirements.

'Detailed dete eheets for some of these tubes are presenﬁedbin the -

. Appendix."

'MECHANICS RESEARCH INC. 6



Table 1

Nominsl 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".

!
i
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GENERAL MAXIMUM RATINGS
. MAX
o . PLATE | MAX
. R 1 OUT=- HEATER VOLTS | GRID ; MAX
fl‘{PE GENERAL DESCRIPTION | 11vE 7 AND CUR- | FREQJ -
= - 1 - | wATTS | RENT | (MHz )
| VOLTS | AMPS *.
TOTT | METAL-CERAMIC 'I'RIODE INTENDED FOR I.OW-NOISE H 6.3 0.2k ] 250 - 3000
UHF AMPLIFIER SERVICE B 1.1
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 J 6.3 {0.h4 330 10 500
OSCILLATOR OR AMPLIFIER SERVICE : : 5.5 MA
1 7391 | METAL-CERAMIC TRIODE INTENDED FOR UHF 5 6.3 {0.381 200 3.0 } 6000
- OSCILLATOR SERVICE : 2.25 1 MA
7462 | METAL-CERAMIC TRIODE INTENDED FOR LOW-NOISE -~ -| K 6.3 |0.24] 250 - 500
VHF AMPLIFIER SERVICE - 1.1
‘7486 { METAL-CERAMIC TRIODE INTENDED FOR UHF H 6.3 j0.24| 250 2.2 ] 3000
| OSCILLATOR OR AMPLIFIER SERVICE. . . 1.0 MA
1 7588 | METAL~-CERAMIC “TRIODE INTENDED FOR VHF J 6.3 | 0.4 300 - 500 §
: AMPLIFIER SERVICE o : N 5.5
7625 | METAL-CERAMIC TRIODE INTENDED FOR LOW-LEVEL .. K 6.3 0.21§ 275 - -
AUDIOFREQUENCY AMPLIFIER SERVICE’ g ’ 0.85
T64k4 { METAL-CERAMIC TRIODE INTENDED FOR LOW-NOISE F : 6.3 0.3 200 - - 3000
i UHF AMPLIFIER SERVICE e . : 2.0 )
. NOTES ‘ T :
(1) Peak inverse voltage. ‘. ; —
(2) This is the bogey value at which average chare.cteriatics are determined For some classes '
L of operation, & lower value may be recommended.
“{3) - These are the highest values listed for any class of CW operaticn. 1over values may be - K \ .

“ . sheets for this information.
{1} Adjusted for 1b = 75 milliamperes.

indicated for some classes of CW opnration

. {5) " Peak voltage rating for pulse service
~{6) - Pulse Service.
{7): ‘Adjusted for-1b = ‘75 milliemperes, : ;
(8)- The frequency listed is one at which signiticant application data are available or expected,

‘and does not necessarily represent an absolute f‘requeney 1limit,

9 Adjusted for 1b = 10 milliamperes.

- {29) Adjusted for: 1b = 10 milliamperes; range must be varia’ble f'-om 75 to 200 von.s.

(11) Bypessed resistor (18k) in plate-supply lead.
{12) "With Rk = 910 end Eg = +6.0 volts.

{13) ‘With Rk = 270 and Eg = +6,0 volts. -

1k} Bypassed resistor (17.5k) in vplate-suodly 1end

{15) - Plate dissipation of 100 watts is permissible wlth forced-air cooling

Tab1 e lA
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GENERAL MAXIMUM RATINGS

. , MAX
o o N R ‘ v PLATE | MAX -
: o OUT- HEATER | VOLTS | GRID | MAX
TYPE GENERAL Dzscarwron, LINE : AND | cur- | FREQ.]
- Y wATTS | RENT | (MHEZ)|
: VOLTS | AMPS *
7720 | METAL-CERAMIC TRIODE INTENDED FOR VHF K 6.3 |o.2b | 250 | 2.2 | 500 ,
: OSCILLATOR SERVICE _ _ N R 1.0l ma |- .
!
7768 | METAL-CERAMIC TRIODE INTENDED FOR UHF . . 1 1 6.3 |o.k 330 - {3000} '
. AMPLIFIER SERVICE o 5.5 |
7784 | METAL-CERAMIC TRIODE INTENDED FOR LOW-NOISE M 6.3 0.3 200 - {3000
UHF AMPLIFIER SERVICE : S P N it
7841° | METAL-CERAMIC DIODE INTENDED FOR DETECTOR I 6.3 |o0.2150 350 |. - |3000 ";. )
SERVICE S T S B
7910 | METAL-CERAMIC TRIODE INTENDED FOR UHF PLATE- . | P 6.3 ]0.275/ 1200 | 200 {750 |
. PULSED OSCILLATOR OR AMPLIFIER SERVICE -1 (5) MA ] o
: (6) |
7913 | METAL-CERAMIC TRIODE .INTENDED FOR OSCILLATOR L 6.3 |o.5 | 330 | 10 {3000}
OR AMPLIFIER SERVICE o v S o 3.5 Mar
8081 | METAL-CERAMIC TRIODE *INTENDED FOR LOW—LEVEL R 6.3 {o.215 215 { - | - | j
AUDIOFREQUENCY AMPLIFIER SERVICE ‘ Sy 0.85 S
8082 | METAL-CERAMIC TRIODE mmmm FOR UHF - R 6.3 |o.2u| 250 | 2.2 | so0]. '
- | OSCILLATOR SERVICE' = - _ - . Sl e ma | b
: U
-8083 | METAL-CERAMIC TRIODE INTENDED FOR LOW-HOISE 1 r.] 6.3 Jo2k | 250 - se0| .
4 VHF AMPLIFIER SERVICE v . 1.1 .

(1) Peak inverse voltage. - -
(2) . This is the bogey value et which average characteristics are determined. l‘or some classes el

of operation, & lower value may be recommended. = )
(3) . These are the highest values listed for any class of CW operation, lover velues may ve’ B
© . indicated for some classes of CW operation. Refer to the complete Product Inrormation ’
- sheets for this information. ) .
(4} - Adjusted for 1b =TS milliamperes.
{6) "Peak voltage rating for pulse service. ..
{6) Pulse Service. .
(1) -Adjusted for 1b = T5 milliamperes. ) R
(8) The frequency 1isted is one at which significant applica.tion data are availahle or expect'-d ‘ ﬁ E
DL
i
L
v

, and does not necessarily represent an absolute rrequency 1imit. . o |
:{9) Adjusted for 1b = 10 milliamperes. ’ : !
{10) " Adjusted for 1b = 10 milliamperes; range must be variable t‘rom 75 to 200 volts.
{11) ‘Bypassed resistor (18k) in plate-supply lead. ~ - » e ) S
(12} With Rk = 910 eni Eg = +6.0 volts. . : S : S oo -
(:3) With Rk = 270 and Eg = +6.0 volts. | - i S o
{.L) ~Bypassed resistor (17.5k) in vlate-suvvly lead. : i Povd
{ u) Plate dissina‘ion of 100 watts is pemissible with rorced~a.1r cooling. . - R

: ; S ‘ Table 113
MECHANICS RESEARCH INC. 7B
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CHARACTERISTICS ARD TYPICAL OPERATION
PLATE | GRID GAIN |R.F.
S PLATE |NEG. |MILLI-| MILLI-|  |po ouys| Gms |- IN | POWER | FREQ,
TYPE | A voLTs |GRID {AM- | M- | ® ’ UMHOS | DECI- | OUT- | (MHz)
; ' VOLTS | PERES | PERES - - |sELs |PUT
1077 .| AVG. CHAR. 250 |[Rk = | 6.5 - 90| 9000 | 10000} - - -
. : (11)} 82 , 1 .
GROUNDED-GRID AMP.| 250 |Rk = | 6.5 - -l - "< Tlibs | - 150.
(11)| 82 = ,
7266 || INSTRUMENT TUBE VOLTAGE DROP: 1.0 VOLTS AT 1B = 1.0 MA. VAX D-C CATHODE CURRENT
DETECTOR = 2.2 MA; MAX PEAK CATHODE CURRENT = 11 MA.
17296 || AVG. CHAR. 200 m6<8= 17 - 90| skso | 16500 | - e
7391 || AVG. CHAR. 115 1.5 w0 | - 62l - |mnmooo} - |- | -
CLASS C OSCILLATOR{ 150 | - 2% 3.0 | -] = - ) - 65mW | 5:00
CLASS € OSCILLATOR| 150 | - 12 3.0 -1 - - | - ] soo=wi S00
7462 || AVG. CHAR. 150 |(a2) |71.2 | - 94| 9000 | 10500 | - - -
H—
7:86 || AVG. CHAR. . 150 |Rk = | 7.5 - 1 90| - 10500 | - - -
CLASS C OSCILLATOR| 150 |Rg = | 8.0 2.0 -1 - - - | 300mw | 1200
' " |1000 : SR ' 1 ,
CLASS C AMPLIFIER 150 {Rg = { 5.0 1.0 - - = ] - 1300mW| LSO
3000 '
7588 || AVG. CHAR. 200 | (13) | 24 - 175 3900 | bsoco } - - -
7625 | AVG. CHAR. 150 {Rk = |.0.95 - 8o| s57000° | 1boo | - - -
; _ 1000 v - : v .
7644 | AVG. CHAR. 175 | (9) 10 - | 120] 7300 | 15000| - - -
CLASS A RF AMP. ~ | 300} O 10 - -1 - - 1 - 3000
GROUNDED-GRID (1) . : . : -
| | G

Table 1C
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CHARACTERISTICS AND TYPICAL OPERATION

- |pratE | GRID ; GAIN | R.F.
PLATE |NEG. |MILLI-| MILLI- +o| Om, | IN | POWER | FREQ.
VYPE) vorrs Rt |ame | am- | ¥ [FP> O®S| amos |pECI- | our- | (a)
! VOLTS | PERES | PERES . 1 BELS | PUT
T720| | AV, CEAR. 150 |Rk = | 7.5 ‘- 9| - 10500 | - -1 -
' ' x 82 , - v
CIASS C OSCILLATOR| - 150 |Rg = | 4.0 | 0.5 - - 1 - |- |x00mw} k50
, ' 7000 :
7768 || AVG. CHAR. 200 | (13) 24 - 225| - Ls500 50000 | - - -
7784 || AVG. CHAR. 175 [(9) | 10 - | 110| 7300 | 15000 | - - -
CLASS A RF AMP, - | (10)] © 10 -1 - - - j11.5 | - Lso
~ || CROUNDED -GRID (10)1 0 10 - -] - - 11 - -} 3000
7841 || SIGNAL DETECTOR TUBE VOLTAGE DROP: 2.6 VOLTS AT 1k = 5.0 MA. MAX D-C CATHODE CURRENT|
= 5,5 MA; MAX PEAK CATHODE CURRENT = 22 MA.
7910 || AVG. CHAR. 125 | Rk = | 11.5 - 750 - 16000 | - } - -
| 82 | -
PLATE-PULSED 0SC.-| 1000 | - 600 200 - - - - 100W | 5900
‘D.F. = 0.0D1 PEAK PEAK | PEAK . PEAK
7913; "AVG.. CHAR. : 200 ml: = |25 - 100 2500 | koooo | - - -
i| crass ¢ oscILLATOR] 300 [Rg = | 25 5.0 -1 - - - L.ow | koo
i o ‘ 1500
8081 ;| AVG. CHAR. - 150 Rk = | 0.95 = 80| 57000 oo | - - -
. ' 1000 ’ »
8082 '] AVG. CHAR. 150 |Rk = | 7.5 - 9o .- 10500 | - - -
|82 ' . v
CLASS OSCILLATOR 150 |Rg = | L.0 0.5 -l = - = f .= 100mw} k50
: + | 7000 B - - .
{8083 | AVG, CHAR. o150 | (12) | 7.2 - ok| 9000 | 10500 | - | .- -

Table 1D
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4.0 FUTURE ACTIVITIES

Before:selecting tube types for use in the development of the
Ultra High Tempersture Amplifier,- MRI plans to perform some supplemental tem—»"
Small quantities of tube types 7296, 7588,

These particular tubes have been selected to

perature testing of selected tubes.
7625 snd T462 have been ordered. 1
- permit trade-offs of characteristics such as voltage amplifier performance,

line driver performance, temperature performance;\physical size,'plate power
'requirements, filament power requirements and cost. Table 2 summarizes perti- o

‘nent nominal characteristics of the selected tube types.

Teble 2. Nominal Tube Characteristics -
R Tube fype é

Characteristic -

7296 7588 Th62 7625

m 90 ~1,75 ’ ok 80

G_ (Micromhos) 16,500 45,000 110,500 1,400

(ma.) 1T o2k 7 1

I, (me.) xo | . 300 240 215

Diameter (in.) 1/2 - 1/2 "1/3 - - 1/3

Unit Cost ($) - ok 180 . 63 84

, The primary emphasis of the planned testing will be the determina—e*
tion of tube characteristic variations with temperature, since no data: is :
aveileble on this characteristlc. It s important that tube characteristics do
"not change in a maJor way with temperature because the well log must operate :

'over a broad spectrum of temperatures, not Just a single temperature.‘

,In'addition to"the'above‘four‘commercially available tube types,

one special tube is being developed by'GE for a nominal cost;‘,The cbjective

MECHANICS RESEARCH INC. 9



of this tube is to provide both é hig}i amplificatidn. factor and higlg.transcop—_
ductence in a single tube. If ’succvessful thié approach will pérmit ’a. singie :
tube type to perform both the voltage amplification and line driving functions.
- The design goals for this tube are: ; ) ’

e Size: 1/3 inch diameter (8081 configuration)

e Filament Current: 215 ma @ 6.3V

¢ Amplification Factor: 300 *75 @ I'P = Sma

¢ 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 bde tested

in the same menner &s the standard product line i:u'bes.

MECHANICS RESEARCH INC. 10
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7077

METAL—CERAMIC TRIODE
FOR UHF AMPLIFIER Aprucmor.s

DESCRIPTION AND RATING————-———

The 7077 isa high-mu-triode of ceramic and metal p!anar constmc;ion )

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,
mechanical \nbratxon, and nuclear radiation are encountered

Tan e E ol

Heater Characteristics and Ra;mgs
Heater Voltage, ACor DC*...... 6.3=0.3 Volts
Hatchurrentf......;,...........024 Ampctes .
Direct Interelectrode Capacitancest -
Grid to Plate: (gtop)....... . .....0.0 pf
Input:gto (h+k)..................7 pf
Output:pto(h+k)............. ..001 pf -
Heater to Cathode: (htok).........L1 . pf

ABSOLUTE-MAXIMUM VALUES

Plate VOltage. . .« oivesenninioinaion ..250 Volts
Positive Peak and DC Grid Voltage. ... ..0 * Volts

- Negative Peak and DC Grid Voltage....50 - Volts .

Plathxssxpatxon....................ll Watts .
DC Cathode Current. ll Mxlhampacs
Heater-Cathode Voltage = S

) GENERAL -
ELECTRICAL . SRR . MECHAN!CAL
~ . Cathode—Coated Unipotential =~ Mountmg Pcsmon——Any

-See Outline Drawing on page 3 for dxmensxons and eIectncaI

connccttom

MAXIMUM RATINGS . -

: Heater Positive with Rccpect %0

Cothode. . «vvvaiarnnnsernesnnnSO Volts

Hcatcr Negative with Rapcct to .
Cathodc.so Volts
Enve!ochcmpcraturci..............250 C

Grid-Cu'cmt Rcsxstance. ceedVicanaie .0.01 Mcéoﬁmc

Absclute-Maximum rotings are limiting values of operating
tube of a specified type os defined by its published data

tions.

The tube monufacturer chooses these vc!ues to provida
‘acceptable serviceability of the tube, making no allowance
for equipment varictions, environmental variations, and the
effects of changes in operating conditions due to variations
in the chorcclemhcs of the tube under consideration and of

ond environmental conditions applicable to any electron:-

ond should not be exceeded under the worst probable condn-

all other clectron devlces in the equipment.
The equipment manufacturer should design so fhcf int-

-tially and throughout life no cbsclutesmaximum value for ' -
-the intended service is exceeded with any fube under the
wors? probable operating conditions with respect to wpplr- i
voltage voriation, equipment component variation, cquup- .
ment -control adjustment, locd variation, signa! variation,
environmental conditions, and variations in the characteris~.

tics of the tube under considercﬁon and of all other electron
devices in the eqmpmenr.

o "

" ak In ﬂlc ab

of on ospnu written ogr to the coatrary,

Tho tubes and encngomms d-sdoud herein moy bo covared by patents of

Generol Electric Compc:g ar athers. Neither the di .of any i al i G ! Electric Compony essumes no liobility for  patent lnlrinqomcn! emmg
herein nor the sole of tubes by Genera! Electric Company conveys any license ouu{ of o any :n of the hbn wilh other devices or by ony p
tubes or others.

under potent cloims ¢overing combinations of fubes wlm olhor devices .or

-y R

GENERAI.

Svpeuedn ET-T1488 dated 3-58 cnd 10-59

v

”“isrecrnlc_f
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CHARAC‘I’ERISTICS AND TYPICAL OPERATION

. AVERAGE CHARACTERISTICS . , , e A
Plate Supply Voltage.~..... " ia. . /.. [250. Volts 27, Transconductance. . ... .ii.......10000 Micromhos
Resistor in Plate Circuit (bypassed)..18000 Ohms - . PlateCurrent. ... ....icoiia il o .6 S Milliamperes
Cathode-Bias Resistor...... cevenneres 82 Ohms“ - Grid Voltage, epproximate ' e ,
" Amplification Factor........00......90 Vo Gm-SOMzcromhos....,...‘.‘...~....—5' Volts
7 PlhteReszstance, approxzmate..’;v. .. .9000 Ohms oLl , ERn o
GROUNDEDGRID AMPUFIER——450 MEGACYCI.ES o k‘ v " - . v
. Plate Supply Voltage¥............. ..250 - Volts : Power Gam. approxxmate. Fieeeiaens L1458 Decibels
" Resistor in PlateC:rcuxt(bypassedW 18000 . Ohms . "Noise Figure (Measured with power- -
Cathode-Bias Resistor............... ..82 Ohms = . matched input, using argon lamp ’
Plate Current.................v.....65 Milliamperes noise source), approx:mate- Se....5.5 Decibels
Bandwidth, approximate........ .._.7.5 ] egaqrcle: .
e e ey FOO‘[’NQTES Ll S S
. The equipment designer should dengn the equipment g0 - | poss:b!e tube life. The 7077 is also capable of operatxon at
" that heater voltage is centered at the specified bogey value, envelope temperatures much higher than the rated maxi-
with heater supply variations restricted to maintain heater mum values, For specific recommendations concerning -
voltage within the specified tolerance, . . higher temperature operation, contact your General
" 4 Heater current of @ bogey tube at Ef=6.3 volts. . , Electric tube sales representative. v
" § Measured using a grounded adapter that provides shxeldmg % Lower supply voltage and a lower value of resistor may be
between external terminals of tube. - used in the plate circuit with some sacrifice in umformxty v
[ ] Operatxon below the rated maximum envelope temperature . of performancc. ‘, : :
is recommended for applications requiring the longest .
" OUTLINE DRAWING R V. TYPECAL GROUNDED-GR!D AMPLIF!ER CIRCUIT USING ‘I‘HE
‘ S . ' 7077
LS3S"MAX. DIA. Lo B P S
ALLINSULATORS | = = Ut B
27572 .004° -
OIA,
- ~ANODE : 1l 530"z 008 - )
- . t === B |- 1
ANZULATOR B | 099%2,005%, .. o £000%
_GRID e : RN '
Gtk : TV e
| NSULATOR ot 1 1.100%2.005% oones ng3é
CATHODE : . iy - § RS A
- L F N } PR TU N 280"
¢ ansuearor L | 10072.008% o i HOIZ% Cou iy
e .:-. 7 ,oss-*.oor'“ :""'"."'.' " b e ‘
i v!—Maxnmum eecenlﬂeny of cncde, grid, cnd ecthode 0005"
T from center line,
- . - 2—Maximum eccentricity of insulators 0.010" from center Ime.
Jd tAoaoo:" CEL 0 3—Center line of grid ring used as reference line for horizontal
OIA. e tolerances.
: 4—Bottam surface of grid ring vsed os reference lme for verti-
cal Ioleronces
: R L | RO TR ',; . 7 < :‘ . N
090”2004 | 690°% 604" e e
DiA. O T
: .030" Dl SR
MmN




Ef=63 volts. Ebb =250 volts, Rk =82 ohms, R,, =18000 ohms,

T F-=450 me:

fs s s screrescsnsr e seessves ecesesesarens

~ Noise Fzgure at Reduced Heater Voltage

INITIAL CHARACTERISTICS LlMl‘I'S
' Min, 7‘ Bogey ’
Heater Current : .
© o Ef=63volts........ciiiiiiiiiien. C e 222 . 240
Plate Current -
Ef=6.3 volts, Ebb -250 volts. Ry = 18000 chms, Rk =82 ohms :
(bypassed). . ..ot i et it a e 45 65
Transconductance B :
Ef=6.3 volts, Ebb=250 volts, Ry = 18000 ohms (bypassed). o .
Rk =82 ohms (bypassed). . ..ccovieriiiiiiieieinrennsneens 7000 10000
Transconductance Change with Heater Voltage :
Difference between Transconductance measured at Ef =6.3 and
Ef=6.0 volts fother condmons the same) expressed as a per- -
centage .......... teeendee fevees eeearane ereaeneneanes Ceese i eeees
Amphﬁmtxon Factor
Ef=6.3 volts, Ebb=250 volts, R., =18000 ohms (bypassed). ; v
Rk-82ohm(bypassed) .......... Sreenseasaens reees - 80
Intere!cctrode Capacxtancu , . ; ST
. GridtoPlate: (gtop)....... e s e v 08 ~  -1.00
CInput:gto (h4k)...coooiiiiiinnnn, fet e ceeeve 1280 170
Output:pto(h+k)..............5. S veraa0.004 - - 0.010
_ Heater to Cathode: (htok)........oooeninn cieeieo.i... 080 0 110
Heater-Cathode Leakage Cﬁrrent |
Ef = 6.3 voits, Ehk =100 volts S
Heater Positive with Respect to Cathode ..... eevasenas Cveen ceres
' Heater Negative with Respect to Cathode. ......... Veee eene e
lnterelectrode Leakage Resistance | e
Ef=6.3 volts, Polarity of apphed d-c interelectrode voltage is '
such that no cathode emission results. .- . . ) _ T
' Grid to All at 100 volts d-c...... amenve P feraaean 100 ...,
‘Plate to All at 300 volts d-c ....... erees eerriresnne. 100 - ...
- Grid Emission Current ' - ‘ '. T
. Efw=7.0 volts, Ebb=250 vo!ts, Ecc = =20 volts, Rk =82 chms
: (byp;ssed), Rg =0.1 meg, R;,-=18000 ohms (bypassed). edvere beee g
SPECIAL PERFORMANCE TESTS
. : k n Mln. Bogey
. ‘NoxseFlgure s e

. Ef =6.0 volts, Ebb = 250 volts, Rk =82 ohms, Ry = 18000 ohms,

CF=450mc.. ... iiiianines S P PP

Power Gam

Ef =6.3 volts, Ebb =250 volts. Rk =82 ohms, R, =18000 chms,
125 145

‘F=450mc ...................... EEETT IR TR vEereisees

ssees

sees L. 88

" Mex.

258

"85

- 13000

-20

115

116

2.15
0.016
140

20
20

ses e

2.0

" Mex. o
66 Decbels

81
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Milliamperes

Micromhos

Peccent ..

Picofarads
Picofarads
Picofarads
Picofarads

Microamperes
Microamperes

Megohms
Megohms

De&bele : {' .

Decibels
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; SPECIAL PERFORMANCE TESTS (Continued)
* Grid Recovery B el . ' S ) )
Change in Average Plate Current. ... ........ccveeeeoeeensis voas SO ' 0.6 = Milliamperes
*Peak Plate. Current Backswing. ....ovuuiviieinireninnoeaee cane e 1.0 "Milliamperes
Tubesmthpoorgndtecoveryaﬁ'ectcxrcmt opcratnon, when . v YPLATE CURRENT VS. TIME o
. the grid is driven positive by a pulse of sxgnal or noise, some- . . * . —GRID RECOVERY TEST -
- What as if a parallel RC circuit weredn series with the grid. o R R ‘
This effect may occur in tubes of any type, but is unimportant ' AVERAGE CURRENT BEFORE PULSES ARE APPLIED
lt;f many apphca!itxons In the majority of 7077 tubes the , PEAN PULSE CURRENT T
e ectxsneghgxb ¢, but to eliminate-the few in which it may o : .;p,,: - . LT
be excessive, tubes are tested under the following cond:txons - ¢ VERAGE CPRROFE?Tf-WlTﬂVM.§§S APFLIED
Ef=6.3 volts, Ebb =250 volts, R._-O 01 meg. Eci is adjusted z . l AN :
for Ib=3.0 ma. gl A_J}. ; BN R
Upon application to the grid of & 5 volts positive Pu!se ‘ 3 ' o .
(5’“'60 FPS, duty factor =0.0012) the change in average ' g T SR ! _ —
~ plate current is noted, and the peak plate current backswing - ‘ ) - :
is measured. The followmg diagram shows qualitatively the ; FEAK PLATE CURRERT BACKSWING .
“plate current-time relationship for 2 tube (with poor gnd ——
_recovery) subjected to this test. - ’ : A
; - T [ A _'.‘, -1." 3.:,,7“6( {'!':'» s -
_g;a_ o -y ‘ R R . .-
‘ S -'-%“ ER O 4T - Mir. . Begey 3 ', ' Mex. : Lo )
MwFiegﬁéﬁcy:Vibi-g’tgpnal Ouk_pgt; ...... i;,j. Ceeasaaeisieiiens 10 Mxllxvolts RMS e e

- Statistical sez;:iale is ;ul;j‘eeted to vibration in e'ééx;' of two 'OPﬂ'ated with Ef=6.3 V°1t-°-. Ebb-lsﬂ volts. Rk-82 ohms -
planes at 40 cps, with peak acceleration 15G. Tube is (b)’PmCd), Ry, =10000 ohms. : )

Variable ?r@qenwWMﬁonﬂ Output N = L
?.-‘:(‘i--"':‘é . ' ‘ : Ik '.‘.‘:-r'. H

peak acceleratxon. Electrtca! condmans for this test are the

 The tube is designed to be free‘ of vibrational outputs in -
"~ “same as for Low Frequency beratxonal Output.

- excess of 15 mv RMS at any frequency within the range

" 100~2000 cps, when vibrated in cither of two planes at 10G - . ... - v 3T N
Low Piéssire Voltage Breakdown Test ‘" T A P e
- ~Statistical sample tested for volt'age breakdewn ata pressm"e " when 300 volts RMS 60 cps, is apphed between the plate )
~.of 8mm Hg, to simulate an altitude of 100,000 feet. . and endtermxnal&: e e
‘Tubes shall not nge \nsnal evidence ofﬂashover or corona "", " e e e ‘ wt 7.’.." " .;_-; i

LrE -
P 'DE_GR TION RATE TESTS S

-

. Fatxgue e o aa  yoresd . , : g o
"/ Statistical sample vibrated for a total of 96 hours, 48 hours - Statistical sample subjected to § impact accelerations of -
in each of two planes, at a peak ecceleration of 10G.. ;1 :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 (Ryweight) 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, . noise Eb=150 volts, Ehk= 100 volts, and Rk=82 chms.
'ﬁgure, and gam. . v , : : : Following the test, gubes are evaluated for low frequency

.

g} " . » ) 7 L . v ‘.': N Vv ';'f""'-.‘“ e-’;.-‘v‘ I j ' T
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7266
METAL-CERAMIC DIODE

———DESCRIPTION AND RATING=—

The 7266 is a cafhode-type diode of ceramic-and-metal planar construc- :

b tion. It is intended for detector, high-frequency instrument probe, and low- .

‘current rectifier applications. The 7266 is especially suited for use where .
unfavorable conditions of mechanical shock, mechanical vibration, and nu- -
clear radiation are encountered. .

_ GENERAL
ELECTRICAL MECHANICAL
Cathode——Coated Unipotential Mountmg Posmon——Any . .
Heater Characteristics and Ratings ‘
‘Heater Voltage, AC or DC*. . ... .63=0.3 Volts See Outline Drawmg on page 3 for dimensions &ﬂd electrical -
Heater Currentt................... 0.215 * Amperes _ connections . » -
Direct Interelectrode Capacitances} ' '
Plate to Cathode: (ptok).......... 1.0 pf -
Heater to Cathode: (htok)......... 1 3 of
: - MAXIMUM RATINGS
ABSOLUTE-MAXIMUM VALUES ’ :
Peak Inverse Plate Voltage. . . ........ 600 F.Volts' Cathode.........i ... inloen 50 Volts
Steady-State Peak Plate Current....... 11 = Milliamperes . Heater Negative with Respect to - } .
DCOutput Current...........cunn s 2. 2 Milliamperes ™ - Cathode...........0 . ... feviee. .50 Volts
Heater-Cathode Voltage : - Envelope Temperature at Hottest . - s
Heater Positive with Respect to . Point§.._.............’ ........ . ...250 C

Absclyte-Maximum ratings cre limiting values of operating
and environmental conditions cpplicable to any electren
tube of a specified type as defined by its published data
and should not be exceeded under the worst probable condi-:
tions. :

The tube menufccturer chooses these values to provide
accepiable serviceability of the tube, making no allowance
for equipment veriations, environmenta! variations, ond the
effects of changes in operating conditions due to variations

‘voltage variation, equipment component variation, equip- .
- ment control odjustment, load variction, signal voriation, -

all other electron devices in the equipment.

The equipment manufacturer should design so thot ini- -
tially and throughout life no absolute-maximum valve for
the intended service is exceeded with any tube under the
worst probable operating conditions with respect to supply-

envirenmental conditions, and variations in the chorocteris-
tics of the tube under consideration and of all other electron:
devices in the equipment.

in the characteristics of the tube under consideration and of

 AVERAGE CHARACTERISTICS = =

: Tube Voltage Drop :

Ib=1.0 Milliamperes DC ER L SR S5 S .

ol a the bs

R L e 10 Volts

The tubes ond crrcngmoun disclosed herein may b. gaund by patents of
General Electric Company or others. Neither tha di e of any info

herein nor the sale of tubes by General Blectric Company coaveys any license

. under pgtent claims covermq combinations of tubes with anm- devices or

of on express written cgu-mem o M. eonlrery,

" Genaral Elocmc Company ossumes no lobility for patent infringement arising
. aut of any use of the tubes with othcr devices or sl

by an f of
-tubes or others.” 7S .Y i X P

 GENERAL§§§ELEcTR|C

Supersedes 7266 Description & Rating sheel dated 6-59
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FOOTNOTES

: "‘ The equipment designer should design the equipment so that heater voltage is centered at the sﬁecxﬁed bogey
" wvalue, with heater supply variations restricted to maintain heater voltage thhm the speaﬁed tolerance.

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

\" o AVERAGE CHARACTERISTICS (Continued)

$ Measured using a grounded adapter that provides shielding between external termmals of tube.

§ Operation below the rated maximum envelope temperature is recommended for applications requiring the longest
poss:ble 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 operatxon, contact your General -

Electnc tube sales representative.

INITIA!. CHARACTERIST]CS LIM!TS

Heater Current

Ef=63 volts........... L

Tube Voltage Drop

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

: Tube Voltage Drop at Reduced Heater Voltage

- Ef=35,7 volts, Eb adjusted for Ib=1.0ma........ .

Emission

~ Plate Current -

f‘\} Bt

Interelectrode Capacitances

Plate to Cathode: (pto k). .... e PR
. Heater to Cathode: (hto k)...... R R TR RRR

Heater-Cathode Leakage Current
Ef=6.3 volts, Ehk = 100 volts

Heater Positive with Respect to Cathode. ... ..
Heater Negative with Respect to Cathode. .. S

Interelectrode Leakage Resistance

Efm6.3 volts, Eb=9 volts dec......: . eooo..... B

Ef=6.3 volts, Ebb=0 volts, R, =40000 chms. . . ...

Min.

........... 198

e .04

e 10

R 07
ORI R

...........

Ef=6.3 volts. Polarity of apphed d-c mterelectrode voltage is

such that no cathode omission results.

PlatetoAll_atSOOvoltsd-c.............,-..'.

SPECIAL PERFORMANCE TESTS

shall not give visual evxdence of ﬂashover or corona when 300 ' )
~volts RMS, 60 cps, is applxed between the plate ancl cathode T
terminals, L

Low Pressure Voltage Breakdcvm Test
Statistical sample tested for voltage breakdown at a pressure

of 8mm Hg, to simulate an altitude of 100000 feet. Tubes -

Bogey
© s

SUNE

1.0
13

Max.

232

2.0

2.3

Milliamperes
Volts

Volts

I Milliamperes

20

;.20

Microamperes

Picofarads

" Picofarads

Microamperes -
Microamperes

Megohms




DEGRADATION RATE TESTS

Fatxgue ‘ '
Statistical sample vibrated for a total of six hours, three hours in each of two planes, ata peak acceleratxon 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. Following the test, tubes are

evaluated for heater-cathode leakage and heater current.

Shock

Statistical sample subjected to 5 impact accelerations of approxxmately 4SOG in each of four positions. The -

~ accelerating forces are applied by the Navy-type, High Impact (fyweight) Shock Machine using a 30° hammer

7266

Page 3
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angle. Tubes are operated during the test with Ef = 6.3 volts and Ehk = 4100 volts. Following the test, tubes are |

evaluated for heater-cathode leakage and heater current.

‘Survival Rate Life Test

The combined statistical samples subjected to the Intermxttent and Standby Life Tests are evaluated for shorted
and open elements and tube voltage drop followmg 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 13{ hours,

off Y{ hour), Ebb =220 voits RMS, Ehk= —~70 volts d-¢c, Ry =0.13 meg, C, =1.0 uf, and Rs=1300 ohms.
" Tubes are evaluated, following 500 and 1000 hours of life test, for shorted or open elements, heater cun-ent, tube
voltage drop, heater-cathode leakage, interelectrode leakage resxstance, and emission.

- Standby Life Test

Statistical sample operated for 1000 hours under the following condxt;ons Ef = 6.3 volts (cycled—on 13{ hours,
off 3{ 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, interelectrode leakage resistance,

and emission.

Heater-Cycling foe 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=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 dehberately been selected to aggravate tube failures
for test and evaluation purposes. In no sense’ should these conditions be mterpreted as suitable operating

cond:txons.
L OtA,
A{{ I:SAUxLAT'ORS ]
1389087 o}
. i P -
s . o ] ’ i1y -
R ‘ - . e ANQOE T | _oac-x.008" 4
S - . < " T ’ :
~INSULATON - . 100°4.008% gasr .
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7296

METAL-CERAMIC TRIODE

———————DESCRI’P‘TION AND RATING=—-=
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, ‘FOR VHF OSCILLATOR AND AMPLIFIER APPLICATIONS

The 7296 is a high-mu triode of ceramic-and-metal planar/construction -

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 vibration,
. and nuclear radiation are encountered .

GENERAL X
ELECTRICAL ’ MECHANICAL
: Cathode—Coated Unipotential i Mounting Position—Any §
Heater Voltage, ACorDC*....... 6.3=0.3 = Volts -
"Heater Current . . ...ioiiiiiiiiiiae 0.4 Amperes
. Direct Interelectrode Capacitances} .
GridtoFlate: (EtOP).cvvvinrnnn. .22 of
Inputigto(h + X).....oouuniiins 5.0 pf
Output:pto(h +k)......... L...0.075 pf
Heater to Cathode: (h to |3 O 2.8 pf
L s MAXIMUM RATINGS ,
" ABSOLUTE-MAXIMUM VALUES Heater-Cathode Voltage
' : . i . , Heater Positive with Rapect to
- PlateVoltage............o0o.0h0n ~-330 Volts Cathode. ..viviervnenrnnnnnenanns 50 - Volts
Positive DC Grid Voltage. ............. 0 Volts Heater Negative with Respect to
. o Cathode.......7.........;.......50 Volts
............. Its , \
. Negative DC Grid Voltage e .50 Volts Grid Circuit Resitance -
+ Plate Dissipation.....................55 Watts * With Fixed Bias...................0.1 Megohms
DCGrid Current. ........cvueesn. *....10 - Milliamperes With Cathode Bias................ 0.18 Megohms
- - "Envelope Temperature at Hottest Point ¥
DC Cathode Current. SRTCRTETISEETERE 30 Milliamperes - - Plate Dissipation not over 3.3 Watts. .300 C
- Peak Cathode Current.. .... ....... 120 ‘Milliampcres : Plate Dissipation up to 5.5 Watts.....250 C

" Absolute-Maximum ratings cre limiting values of cperatmg

and environmental conditions -applicable to ony electron

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

The tube monufacturer chooses 'hese values to provide

acceptable serviceability of the tube, moking no ctlowance
for equipment veriations, environmentol variations, end the -
effccts of changes in operating conditions due to variations:

in the charocteristics of the tube under consideration and of

_cll other electron devices in the equipment.

The equipment monufacturer should design so that ini-
tially and throughout life no absclute-moximum volue for

. the -intended service is exceeded with any tube under the

worst probeble operating conditions with respect to supply-
‘voltage variation, equipment compenent variation, equip-
ment control adjustment, locd -vcrlcﬁon, signal veriction,
environmental conditions, end variations in the characteris-
tics of the tube under consideration ond of cll other electron

devices in the equupmenf

ol ts. In the ob

The tubes ond orrangements disclosed herein moy be covered by p of

. General Electric Compony or others. Neither the disclosure of eny information

herein nor the sole of Qubu by G-noml Eloctric Company conveys any license
under p clgims g of tubes wiith other devices or

General Electric Company assumes no liobility for patent infringement orising
out of any use of the tubes with other devices or el y any purch of
tubes or others, .

GENERALA ,ELEcmc

Svpnudu 18 TISJBA doted 2-60 S

of an express written agreement o the ¢omr¢'y.
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< ~ CHARACTERISTICS AND TYPICAL OPERATION E e
- AVERAGE CHARACTERISTICS » -

Plate Voltage. .. ........... PP 200 Volts - Transconductance. ... ............. 16500 Micromhos
-~ Cathode-Bias Resistor................. 68  Ohms - Plate Current. . ... e el 17 Mxlhamperes
~Amplification Factor.................. 90 Grid Voltage, approximate - ‘
-" Plate Resistance, approximate........ 5450 Ohms Ib =10 Microamperes...... aeeeih. —-5.5 Volts

~® 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. :
.+ Heater current of a bogey tube at Ef =6.3 volts.
. % Without external shield.
. § One method of mounting the 7296 is tousea stamless-steel
“T* boit (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

Heater Current

~ #Operation below the rated maximum envelope temperatures

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

is recommended for applications requiring the longest
possible tube life. The 7296 is also capable of aperation
- gt envelope temperatures much higher than the rated
maximum values. For specific recommendations concern-
ing higher temperaturs operation, contact your General
Electric tube sales representative. _

INITIAI:.' CHARACTERISTICS LIMITS

Min. 'v8°gey’ Mex. .

CEfmb3volS. .. iennnn.. TS SIS SRS 370 400 ~ 430 Milliamperes

Plate Current \ : . . : _ y
Ef=6.3 volts, Eb =200 volts, Rk =68 ohms (bypassed)........... 100 . 17 24 Milliamperes
Transconductance . Co o . S ] L ,
Ef=6.3 volts, Eb =200 volts, Rk =68 ohms (bypassed)........ 13000 -~ 16500 . 20000 Micromhos = {
Amplification Factor ' . R ‘ Tl R R T
Ef=6.3 volts, Eb-lOOvolts, =68 ohms (bypassed)..........65 90 118
Zero-Bias Transconductance L : o B v v :
Ef=6.3 volts, Eb=100 volts, Ec=0 volts. ..... S ST 13000 20900 P Micromhos
‘Grid Voltage Cutoff : BT v - . ) :
< Efw=6.3 volts, Eb -200 volts, Ib-lo Ha. ... PP . =55 = =95 Volts
Interelectrode Capacitances o R Con e I
bndtoPlate(gtop).................‘..........;..:....;..19 2.2 . 2.5 pf
Input:gto(h + k).....c....... R A 3.7 §0. - 63 pf -
Outputipto(h- k). . L e e e ..0.05 ; 0075 - 01 of
Heater to Cathode: (htok)........... ciae i PR E TR 21 - 28 .35 pf
Negative Grid ‘Current ' S I
“Ef=6.3 volts, Eb =200 volts, Eccm= — l 0 volts, =68 ohms : o ‘ : :
{bypassed); Rg=0.18 meg........ Seeesenias RE TR R ROE .o+ 0.5 Microamperes
Heater-Cathode Leakage Current o - T i
" Efw=6.3 volts, Ehk =100 volts T R WL S R Lo
" Heater Positive with Respect to Cathode. ... ........... O DU R 20 Microamperes . {0
, Heater Negative with Respect to Cathode. R L e ~. 20 ‘Microamperes . oo
- Interelectrode Leakage Resistance = - ' Co 7 : S s ' R o
Ef=6.3 volts. Polarity of applied d-c interelectrode voltage 7 R
is such that no cathode emission results TR . _ .
~Grid to Allat 100 voltsd-c............. 0ol SEH 100 L Megohms
Plate to All at 300 volts d-c. P ECEELRLESPLEREIRE 100 Megohms

" Grid Emission Current

Ef=17.0 volts, Eb =200 volts. Ecc= —-15 volts, Rg=0 18 meg e v

.....



400 Megacycle Oscillator Power Output ......... e cienieadl

Tubes are tested for power output as an oscillator under the
following conditions:
volts, Rg = 1400 chms, Ib =20 ma maximum, Ic =6.0-9.0 ma.

F =400 mc, Ef=6.3 volts, Eb=300

Min.

... 1.6

Pulse Emission...... e et r ettt il

Tubes are tested for pulse emission under the following condi-

tions: Ef =6.3 volts, Eb=200 volts, Ec= —~20 volts, egk =
+12 volts, prr=1000 pps, duty: cycle 14;. Pulse cathode
. 7 current is measured '
{ _— Grid Recovery..... .Change in Average Plate Current. ... ....
: , . 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, 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 unimportant
in many gpplications. In the majority of 7296 tubes the effect
is negligible, but to eliminate the few in which it may be ex-
- cessive, tubes- are tested under the following conditions:
_Ef=63 volts, Ebb=250 volts, R, =0. 01 meg. Ec is ad-
justed for 1b =10 ma. :

- . Upon application to the gnd 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 (w:th poor gnd recovery) sub)ected to this

SPECIAL PERFOﬁMANCE TESTS

Bogey
2.0

.....

.....

7296

ET-T1538B .
Page 3
1261
Max. -
..... Watts
..... Milliamperes

1.0 Milliamperes
2.0 Milliamperes

test . :
_ AVERAGE CURRENT BEFORE PULSES ARE APPLIED
—_— PEAK PULSE CURRENT
ik AVERAGE CURRENT WITH PULSES APPLIED
- oy o R ~
z i
S !
el i
-]
Q femmaminh o edmnie idamnn taane T e MNmGnS e amn -
w
-
< - - - :
g PEAK PLATE CURRENT BACKSWING
: TIME
Low Frequency berat:onal Output. RN S PN I

R . . Statistical sample is subjected to vibration in each of two
f , : L -planes at 40 cps, with peak acceleration 15 G. Tube is oper-

ated vith Ef=63 volts, Ebb =200 volts, Rk =68 ohms (by- - |

- passed), Ry =2000 chms,
Variable Frequency Vibrational Output

The tube is designed to be free of vibrational outputs in ex- - 7 =

< 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 :

- o acceleration. Electrical conditions for this test are the same

as for Low F requency Vibrational Output S

Low Pressure Voltage Breakdown Test
Statistical sample tested for voltage 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 teriminals.

.....

15 Millivats RMS
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~ - DEGRADA‘I’ION 'RA'I'EV‘I'ESTS

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 ¢ontinuously 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 =200 volts, and Rk = 68 ochms. Following
the test, tubes are evaluated for low frequency vxbrational output, heater-cathode leakage, heater current,
and transconductance.

Shock Lo ’
. Statistical sample subjeeted to'$ xmpact accelerations of approximately 600 G in each of four posmons
‘The accelerating forces are applied by the Navy-type, High Impact (fyweight) 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
- transconductance, - .

Stability Life Test ~ - ' o LTl

The statistical sample subjected to the Dynamxc Life Test is evaluated for percent ehange in zero-bias

; transcunductance of mdxvzdual tubes, from the initial readmg to readxngs following 2 hours and 20 hours
" of the life test. » , .

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

Dyncrme Life Test
_ Statistical sample operated, thh a 60 cps grid signal, at maximum rated DC gnd current and cathode cur-
rent for & period of 1000 hours. Heater voltage is cycled (on 13{ 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. osdillator power output, and heater-cathode leakage. . ' v .

. Pulse Life Tast
Statistical sample operated with 400 ma pealc cathode current, 1¢¢ duty cycle. for 1000 hours Heater volt-
age is cycled (on 13{ hours, off I{ 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 applxed and evaluated for
- cathode interface resistance followmg the lee test. .

Heater-Cycling Life Test ' R B : v
. .- Statistical sample cperated for 2000 cycles minimum to evaluate and control heater-cathode defects. Cond:-
. 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 heatera.
: huter-mthode shorts, and heater-cathode leakage current. - v _
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| —PRODUCT .:NFOR?MATION?" -

tube of a specified type as defined by its published data
ond should not be exceeded under the worst probable

" conditions.
The tube manufccfurer chocses fhese values to provide
acceptable serviceability of the fube, making no allowance
for equipment vcnchons, environmental! varigtions, and the
- effects of changes in opérating conditions due to variations
in the characteristics of the tube under consideration and of

Absolufe-Maximum ratings are limiﬁng'vclues of operat--
ing and environmental conditions applicable to any electron

~ worst probable operating conditions with respect fo supply-
. ment control adjustment, load variaﬁon, signal variation, -

_tics of the tube under consideration cmd of all other electron
‘devices in the eqmpment . :

cll other electron devices in the eqmpment

‘The equipment manufacturer should design so that ini--
tially and throughout life no ‘absolute-maximum valve for
the intended service is exceeded with any tube under the
voltage variation, equipment component variation, equip-

environmental conditions, and variations in the characteris- -

The tubes and arrangements disclosed houln may be m-rod by potents of General

Eiectric Company or others. Neither the d ¢ of any § herein nor the
sole of tubes by General Electric Compeny conveys any liumo' under patent claims
1s. In the ab

covering eomhlnahom of tubes with other devices or

 GENERAL

of an

. ‘express

¥ ootln ,.C. ‘!loth“ P "
Hobility for pchm lnfrlng-mm' arising ovt of ony use of tho tubes with ofher devices
or elements by any pvrclmur of tybes or. others.

,g%. ELECTRIC

Supersedes ET-T1614A dated 12- 61 '

" Page 1 10-66
Planar Triode 139
FOR GROUNDED-GRID CLASS C
'OSCILLATOR APPLICATIONS
The 7391 is & high-mu, metal-end-ceramic triode intended for operation as & grounded-
grid, Class C oscillator at frequencies as high as 6000 megacycles. , :
Features of the tube include small size, planar electrode construction with close - N -
spacing, inherent rigidity, and an envelope structure convenient for coaxial circuit
- applications.
( , The physical appearance and dimensions of the 7391 are’ :l.dentical to those of the 6299.
GENERAL |
ELECTRICAL  MECHANICAL
Cathode - Coated Unipotential ~ Operating Position - Any : s
" " Heater Characteristics and Rat:lngs , getl‘r;eigl-:téo:gﬁ:‘ ::1::“ ne e o e U6 Ouncev ,
' Heater Voltage, AC or DC*. - . . . 6.310.3 Volts coling :
.- Heater Current# .. o« e e « » 0.38 Amperes B
Cathode Heating Time, minimum « o '« 60 Seconds
Direct Interelectrode Capacitances§ :
Grid to Plate: (g top) . « . « 1.58 pf
Grid to Cathode and Heater: .
g to (h + k) . e & s e e . 3.25 pf
Plate to Cathode and Heater: .
P to (h + k) . . . . 3 . 0.0158 pf E .
(G MAXIMUM RATINGS
-ABSOLUTE—MAXIMUM VALUES : L
) Plate Voltage. . . - e L3RR . 0. . . . e .o' - P . . . . . . . 200 Volts
.Negative DC Grid Voltage . - . . FR— . * . . . . . . . 3 . . e e ) 15 - Volts
Plate Dissipation . .« o o & o s o o s ¢ o o s 0.6 2 s s e o-a 225 Watts
DC Plate Current. . . . . . . . e o lle e PO . o . . . . - - . . 15 “1111&@3:03
DC Gtid Current ™ - . . . . . . . . . . . . - » . » . « e Y e i » 3.0 . . Milliampetes
—-PC Cathode currﬁnt . . . . . . ¢ » . « o e e . o e . . o e 15 . Hilliampetes
Envelope Temperature at Hottest Point. e ¢« e e eie s 4 s s e & e .. 2150 C
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UAVERAGE CHARACTERISTICS

Plate Voltage. . .

e s * & e & s e e s e s

Griad Voltage . . . . . e s e . . . . . . . . . .

' Amplification Factor . .+ & e, e . » e s & ¢ & e e
Transconductance. « e . . . . . . . . . . ¢ e . .
o Plate Cutrent. » . . . . . . . . .., . . . IS 'e .

CLASS C CW OSCILLATOR—GROUNDED-GRID COAXIAL-TYPE

Frequency .

e e e e » ¢ ¢ o 8 e o a8 a e

- Plate Voltageq . . e e . . . « e . . 'Y ) . . »

- Plate Curreat. . . . . . . . . . o o o . . . .

o Grid cutrEnt . . - . . . . . L] . . . . . . . .

Power Output . . . . . . . - . . . . . . - . .
NOTES

CHARACTER!S'I'ICS AND TYPICAL OPERATION |

e & o ee o «175
- . . . . . -1 05
. . L] L . . L 62
L) L] L] . L * ‘- 11000 R
. . . . . . . -10
CIRCUIT
.500 .. 1000 5400
“150 150 150
12 12 12
3.0 3.0 0 - 3.0
500 250 - 65

Volts : S

Volts

Micromhos -
Milliamperes

Megacycles
Volts . R
Milliamperes- (

-Milliamperes
- Milliwatts

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

tolerance. - ,
+ Heater current of 2 bogey tube at Ef = 6.3 volts.
Without external shield. '

«n

- electrodes.
: terminal &t a minimum.

INITIAL CHARACTERISTICS I.IMI'I'S

Heater Current

Ef=6.3V01EB o . 4 s o e v 4 e s e e e o o+ 360 - 380 400 . Milliamperes
Grid Voltage o S . v : ' -
Ef = 6!3 Volts, Eb = 175 Volts, Ib - 10 ma . » . » . v . "0-7* o "1-5 -2 055 Volts
Transconductance R S : e E R
- Ef = 6.3 volts, Eb = 175 volts, Ec adjusted for Ib = 10 ma. . 8000 11000 = . 13500 Micromhos
Amplification Factor . ‘ Lo G L , | ‘
Ef = 6.3 volts, Eb = 175 volts, Ec adjusted for Ib = 10 ma., . 46 . 62 80
Grid Voltage Cutoff SRR S o CUAE L | S
, Ef = 6.3 volts, Eb = 175 volts, Ib = 100 8 o o o 0 o o« =2.4_. <4,2 =7.0-"  Volts LT
Interelectrode Leakage Resistance LT : . » R |
Ef = 6,3 volts,-Polarity of applied d-c 1ntere1ectrode voltage' e TIE T : S |
is such that no cathode emission results. . i L , A , : |
Crid to Cathode and Heater at 45 volts d=c o '« & ‘o o 0.25 : G- —-- Megohms ERIEECTS T
Crid to Plate at 500 volts d-c R R TR T R S ‘..5.0 B - Megohms : . |
Interelectrode Capacitances L e T T IR ﬁ / A ( :
Gtid te Plate' (g to P) . . . . . e s o e . . . . 1.40 1.58 1.80 T pf . NG )
. Grid to Cathode and Heater: gto(h +k) « o "o & o & '+ 2,60 - 3,25 =  ° 3.95 - pf ool
‘Plate to Cathode and Reater~ p to(h+k). o & .‘_ e e 0. 010 : 0 0158 0,023 pf
SPECIAL PERFORMANCE 'I'ESTS :
5400 Megacycle Oscillator Power Output . - S
Ef = 6.3 volts, Eb = 150 volts, Rg-°2000 ohms Ib- 15+05ma, R : R :
F.= 5400 MC, min. .. . . . . .« e o« e . . . . .. 30_ ’ 65 et .."f Milliwvatts
DEGRADATION RATE 'I'ESTS ]
500-Hour Life : ' ‘ ‘ ,
Statistical sample operated for 500 houts to evaluate changes in power output and transconductance with ( ]

1ife.

Minimum Boge)r Maximum

¥ The electrical connections to the plate and cathode must provide good thermal conductivity from these -
The plate contact must be sufﬁciently flexible to keep the lateral force on the plate
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/-REF. PLAN

PLATE TERMINAL

RID TERMINAL

E

" ALIGNMENT GAUGE o

7P§g?1 :

o ja—. 520" £.004"—a

a4 500" £.0005%-

el
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290°

o
g1

=
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J Q CATHODE AND 38
i 13 :
HEATER TERMINAL L1 J1 5w
n= |l ] LIl ' do ez 8
|_—GETTER TERMINAL & S § N
af , LaT” (DO NOT USE FOR ANY : a .
T T " .. DC OR RF CONNECTION) ¥ g Zo’
. » 4
, HEATER. TERMINAL l ' § gk
N : : X | f '
P e N
e e he~ 400" £.004%
e R et :
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
 C 0.410 0.470 10.41 11.94
D — 0.272 - 6.91
E - 0.475 - 12.07
E F 0.163 0.193 4.14 4.90
¢ ~=- 0.060 - 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
e 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 et 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
A 0.088 . 0.094 2.24 . 2.39
W - 0.008 - 0.20
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7 462

METAL-CERAMIC TRIODE

DESCRIPTION AND RATING

The 7462 is a lngh-mu tnode of ceramic-and-metal ‘planar construction
pnmanly 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
EI.ECTRICAL . MECHANICAL
Cathode—Coated Unipotential =~ ) Mountmg Position—Any
Heater Characteristics and- Ratmgs R ". - See Outline Drawing on page 2 for dlmensxons
Heater Voltage, ACor DC*. ............... 6.3%0.3 Volts and electncal connections. »
Heater Currentt. .....coovievvnnnnn veeesnnsa.0.24  Amperes -
Direct Interelectrode Capacxtancest ;
Grid to Plate: (gtop).....ccenenins vere-.+. 125 pf
Input:gto(h+k)........ocveiiiiinn ooy L8 pf -
Output: pto (h+k)......... e ereari e 0.032 pf
pf

Heater to Cathode (htok).............0.....15

ABSOLUTE-MAXIMUM VALUES

MAXIMUM RATINGS SEE e

* Heater-Cathode Voltage
Heater Positive with Respect to

| Plate Voltage. .. .......ivveuineenns 250 Volte Cathode. ... .. S TR " 50 Volts
Positive Peak and DC Grid Voltage... .. .0 Volts Heater Negative with Respect to
- Negative Peak and DC Grid Voltage... 50 Volts Cathode.......coooivvnenn. ...50 Voits
e s 1w ‘ Grid-Circuit Res:stance, thh Fixed
Flate Dissipation. ................... 1. at.:ts Bias§.....covieeviniiianas ee. 0,01 Megohms
DC Cathode Current..... veeeeeaess 11 Milliamperes " Bulb Temperature at Hottest Point§ 250 C :

Absolute-Maximum ratings ere limiting values of operating
“and environmental conditions epplicable fo ‘any efectron
tube of o specified type as defined by its published data
end should not be exceeded under the worst probcble condi-
tions.
'The tube manufacturer chooses these values fo provude
occeptable serviceability of the tube, making no allowance
for equipment variations, environmental varictions, and the

effects of changes in operating conditions due to variations -
In the characteristics of the tube under consideration aend of

oll other electron devices in the equipmenf.
The equipment monufacturer should design so that ini-
tially and throughout life no absolute-maximum valve 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 cnd of all other electron
devices in the equ:pment.

J

CHARACTERISTICS AND TYPlCAL OPERATION

AVERAGE CHARACTERISTICS

- Plate P.esiStancé, 'appro:dmate. e,

Flate Voltage. ................ 2., .150" . Volts , Ohms . -

. Voltage. . . - oo 460 Volt ] Transconductance. .. ... .. c00inn 10500 Micromhos
Grid oltg.ge . ‘ ek YOS P Plate Current. ... ... i e e ween...1.2 Milliamperes
Cathode-Bias Resistor. .. .7910 Ohms 4 Grid Voltage, approximate P v
Amplification Factor................. 04 Ib =100 Microamperes.. ... vens.. =24 Volts

GENERAL @

ELECTBIC

'Supersedes 7462 D & R sheet ETJISJOA daled 2.60
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FOOTNOTES

* The equipment des:gner should desxgn the equxpment so that heater voltage is centered at the specnﬁed
bogey value, with heater supply variations restncted to mamtam heater voltage within the specxﬁed tolerance

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

{ Without external shield.

§ If a cathode bias resistor is used, the gnd-elrcmt resxstance may be as lugh as (10 000+100 Rk+RL) ohms,
where Rk is the value of the cathode-bias resistor in ohms and Ry, is the value of the plate-load resistor
in ochms.

- 4 For applications where long life is a prxmary consxderatmn, itis recommended that the envelope temperature
be maintained below 175 C. : .

;g%g; F‘%g%:_ . ,-‘
N —7

323 ‘ ozz":mo" 200" NOTEs ‘Maximum eccentricity of

3
" . '3 -
007" 010" - . v insulators 0.010 in.
A L : © .. from center line.
1007 _ HEATER .
gom =023, TYP. :
+,00%’ o
' 050 o/ : ,
, [1:--——---—--14,- S v ; E:l—_/rr'.::l_l\_‘J:Ll '
. et 020" g28" L :
: , s +.005"
CATHODE | gy = DL § eyt 1 { -
» ATS"
A 4335 2015
R e S e = I1
: . -h'5' -
PLATE P
: S LIRS Fo CE= S - -_.J..L_Ll.]
B i R B -
| | Lo
444" :
£01%" | ,
The tubes and arrangements disclosed henln may be eovorud by p ts of ol i5. In the ob . ‘of on $xpress written ogroomom to the eontrary.‘ E ’
General Elactric Company or others, Neither the discl e of any | ‘.. ti G ! Electric Company assumes no kiability for patent infringement arising

*“herein nor the sale of tubes by Generol Electric Company conveys any license - out of any use of the tubes vmll o'her devices or glem.nls by any pwehan of -

vnder potent elonms eovoring combinotions of tubes with other devices or Nbos or oihon.

INI'I'IAL CHARACTERISTICS LIMI'I'S

, Min. Begey Max.
™ Heater Current ' ; S . Lo
"Ef=63volts.............. FE T PR R S22 240 258 Milliamperes

Plate Current _ . o SELR T . .
Ef = 6.3 volts, Eb =150 volts, Rk =82 ohms (bypassed). e ‘. .......... 450 LS ‘11 Milliamperes
Transconductance : .

- Ef=6.3 volts, Eb=150 volts, Ec= +6 vplts, Rk = 910 ohms (bypassed) 8000 1050.0 - l3000, Micromhos
Amplification Factor , L e ‘
Ef=6.3 volts, Eb=150 volts, Ec = 46 volts, Rk =910 ohms (bypassed). . 65 94 115
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lNl'l'lAl. CHARACTERIS‘I'ICS l.lMl'l’S (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- . ,
- pressed as a percentage of transconductance at Ef=63volts.......... "..... ... 15 Percent
Grid Voltage Cutoff . . - :
~ Ef=6.3 volts, Eb=150 volts, Ib=100 pa...........cooviiiiieniinen uune o -24 —-4,5 Volts
Interelectrode Capacitances : . S
Grid to Plate: (O P) .. . cvevtieeiininiersrenereecnenenioenns . 1.05 - 1.25 145 pf
Inmput:gto(h+k).......... A 2 1,28 1.8 2.25 pf
Output: Pto (k). ci i it niiei i isare s erinerenrerans --0.013 0.032 0.045 pf
" Heater to Cathode: (htok).............. T 1.1 1.5 - 19 pf
 Heater-Cathode Leakage Current : i
Ef=6.3 volts, Ehk =100 volts o L o St o
Heater Positive with Respect to Cathode ......................... e eeees 20 Microamperes
. Heater N’egatwe with Respect to Cathode. .. .7 ....... A AP : cevan . 20 Microamperes ..
Interelectrode Leakage Resistance ) : ' '
Ef =6.3 volts. Polarity of apphed d-c interelectrode voltage
is such that no cathode emission resuits. . : A e :
Grid to All of 100 voltsdc.............. e Neeiraeeeeredenan C1000 Ll Ll r  Megohms
Plate to All at 300 volts d-C. ... oo viien i iiitieneiviennancnaaas 100 teeer eaaes Megohms
Grid Emission Current o ) -
Ef=7.0 volts, Eb =100 volts, Ecc= —10 volts. Rg=0.lmeg.......... ..... ceess 2.0 Microamperes

SPECIAL PERFORMANCE TESTS

Low Frequency Vibrational Output
Statistical sample is subjected to vxbratron in each of two planec
at 40 cps, with-peak acceleration 15 G. Tube is operated with »
Ef=6.3 volts, Ebb =150 volts, Rk=82 chms (bypassed), Ry= : -
10000 OhmS. . .t e e e iae s ie e it e et heees  edaes 10 Millivolts RMS

Variable Frequency Vibrational Output
Statistical sample is subjected to vibration accordmg to the pro-
cedure given below. Tube is operated with Ef =6.3 volts, Ebb= o . - '
150 volts, Rk =82 ohms (bypassed) Ry, =10000 ohms............... ebae o eeees 15 Millivolts RMS

The variable-frequency vibration test shall be performed as follows:

1. = The frequency shall be increased from 100 to 2000 cps with approxxmately loganthmxc progressron m 3] mmutes, N
The return sweep (2000 to 100 cps) is not required. ; e

2. ' The tube shall be vibrated with simple harmonic motion in each of two planes: ﬁrst parallel to the eylmdnealr

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 dxstortxon of the acceleratxon waveform shall be less
than 5%. .

3. The peak acceleration shall be maintained at 101 0 G throughout the test.

4, ‘The value of the alternating voltage produced across the load resistor (Ry), as'a result of the vxbratxon, shaII 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 response characteristic equxvalent to or faster than a VU meter (oper- .
ated in accordance with ASA Standard No. CIG 5- 1954) : : s

Low Pressure Voltage Breakdown Test
Statistical sample tested for voltage breakdown at & pressure of
8 mm Hyg, 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,
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\, "~ DEGRADATION RATE TESTS

Fatigue 4 » ’ o ; v T : : o :
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 volts, Eb =150 volts, and Rk =82 ohms, Following the test, tubes are evaluated for low
. frequency vibrational output, heater-cathode leakage, heater current, and transconductance. :

Shock S ’ e . : S
" Statistical sample subjected to 5 impact accelerations of approximately 450 G 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 volts, Eb =150 volts, Ehk = 4100 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 ) : ’ . : . : : o
, The statistical sample subjected 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. : e ST U
" Intermittent Life Test e _ ( : . :
Statistica! 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 3{ 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. R R e ‘

* Interface Life Yest o

Statistical sample operated for 500 hours with Ef=6.6 vblts, no other voltages applied, and evaluated for cathode

interface resistance following the life test.

Hzater-Cycling Life Test ‘ .

Statistical sample operated for 2000 cycles minimum to evaluate and éontrofhcatcr-céthdde 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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 AVERAGE PLATE CHARACTERISTICS
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l_-——————nsscmpnon AND RATING

Thc 7486 is & hxgh-mu tﬂode of ceramxc-and-metal planar construction
intended for use &s an oscillator or radxoofrequency power amplifier in the
ultra-high-frequency range. The 7486 is especially suited for use where un-
favorable conditions of mcchamcal shock mechanical vxbranon. and nuclear

. radxatxon are enecuntered
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METAL-CERAMIC TRlODE
FOR ‘UHF OSCILLATOR AND POWER AMPI.!FIER

APPLICATIONS  ~

a

GENERAL‘ ‘

ELECT RlCAl
Cathode—Costed Unipotential

. Heater Characteristics and Ratings

Heater Voltage, ACor DC*......63%03 Volts

Heater Current.......... ...........024 Amperes

Direct Interc!cctrode Capaatancat :
Grid te Plate: (gtop)..cervveen.... 10 pf

Input:gto (h+k)....... diveneess T Pf
Output: p to (h+k)...... ceiena .. 0,00 pf
Heater to Cathode: (htok)..... ..o L1 pf

ABSOLUTE-MAXIMUM VALUES
Plate Voltage. 250 Volts

Positive DC Grid Voltage. ... ....... ...0 Volts

Negative DC Grid Voltage. ceieneeaes 50 Volts _
Flate Dissipation..... eeeainn vivier. 1.0 Watts :
DC Grid Current. . .......... Geedaas .2.2 Milliamperes -

DC Cathode Current.................11 Milliamperes

_ Peak Cathode Current................40 Milliamperes

MECHAMCAL-
Mountmg Pomtlon——-Any

" See Outline Drawing on page 3 for dimensions end elec-
trical conncctxons

MAXIMUM RA‘I’INGS

Heater-Cathode Voltage
Heater Positive with Respect to D
: Cathode.........................50 Voits
‘Heater Negative with Respectto. T
Y COthOBe. . eversvenreecornasensns.50 Volts
Grid Circuit Resistance. .. .........10000 Ohms
Envelopc Temperature at Hottat .
“Point§. 250 c -

Absolute-Maximum ratings are limiting volues of operating

" -ond should not be exceeded under the worst probable condi-
tions. .

The tube mcnufac!urer chooses these values fo provide

accepteble serviceability of the tube, moking no allowence

in the characleristics of the tube under consideration end of

aend  environmenta! conditions opplicable to ‘ony electron -
“tube of a specified type as defined by its published data =
- the intended service Is exceeded with any tube under the

for equipment variations, environmental variations, ond the -
- .effects of changes in operating conditions due to variations

all other electron devices in the eqmpmenv.
The equipment manufacturer should design so that ini-
tially and throughout life no absolute-maximum valve for

worst probable operating conditions with respect to supply-
voltage variation, equipment component variation, equip- °
ment control adjustment, lood voriotion, signal variation, <
environmental conditions, and variations in the charocteris-
tics of the tube under consideration and of oll other electron
devices in the equipment.

(N

the

(] '

The hybes ond crranqcmcnu dudowd hnroln moy be eovond by p % .o’ ‘

. Generol Electric Company or others. Neither the & e of ony
harein nor the sole of tubes by Genaral Elaciric Company conveys ony license
under potent claims covering combinations of fubes with ether devices or

GENERAL

af on express writlen og ? fo the rary,
General Elactric Compony 0ssumes no l-ob:my iar patent nfringement orising
out of any use of the tubes with other devices o hy ony pureh of
tubes or others. .

™ ELECTRIC

Supersedas ET-1153) doted 6-59
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o CHARACTERISTICS AND TYPICAL OPERA’HON
AVERAGE CHARACTERISTICS B o - _ S
Plate Voltage............. cesernesenanta T S 100 150 - Volts
- Grid Voltage.............e..... et et rentasen et et e raarreranaa L0 venes Volte
- Cathode-Bias Resistor..........cvuu... e st sttt ittt s ey e .82 Obms
Amplification Factor. .......... PO Pedeereeaerereareiaanaans ceveas © 90 S A
Trausconductance‘....»‘...............‘.....;.'...... ...... eeees cernees 11500 - 10500 Micromhos . -
PlatcCurrent ....... .80 '7.5"Milli8mpercéc,fv
 UHF Oscillator Serviee ‘ | : T
Plate Voltage. . ...ccvvivmivrerineeesnans N ebeeeennenneaianeane A 150 © 150 Volts
Grid Resistor. . .voivennnniieceerrnnsnnans ceeeerare st iecieanaseanse 1000 1000 Ohms '
Piate Current........ Geweeseeerrasansnnas Cevaessasesieatiresstacasas R 8.0 8,0 Milliamperes
Grid Current.......ocivvineaeen.. B 20 . 20 Milliamperes
Frequency.....ivvenen. ceessrsrace i tennarana ciseesesiinieesaeie 450 1200 Megacycles
PowerOutput.apptoximatc ........ seeseseneerenitaraiiaes Cetsesatnanns 450 300  Milliwatts
Class C RF Amplifier I ' ) ) '
Plate Voltage. .... Crererssenneseie D A AP - 150 - Volts
Grid Resistor. . ........coo..e teeraeees cevean e iees e i e Seeeesee. 3000 Ohms ;
" Plate Current......... e eren tieseeeaades eieaeens R PO .- 5.0 Milliamperes
- Grid Current............ tetesreeriasacas s eeesesreraseines A . 1.0 Milliamperes
B3 L 1T T O teseeenn Cereirseieeens erervenrsaneniaenad 450 -Megacycles |
PowerOutput.appronmate ............ teriaienteacanen 300 Milliwatts
FOO‘I’NOTES

= § Operatxon below the rated maximum envelope temperature

* Tke equipment des:gner should design the equipment so -
. is recommended for ‘applications requiring the longest

that heater voltage is centered at the specified bogey value,
. with heater supply variations restricted to maintain hmter
voltage within the specified tolerance. -

N envelope temperatures much higher than the rated maxi- -
1 Heater current of a bogey tube at Ef = 6.3 volts.

mum values. For specific -recommendations concerning
~ higher temperature operation, contact yout General

possible tube life. The 7486 is also capable of operation at

'3 Measured using a grounded adapter that pu'ovxdes s!uc!dmg :
between external termmals of tube. . : S

- Ef=63 volts, Eb=100 volts, Ec=0 velts................. 8000

" Transconductance Change with Heater Voltage . T ’
Difference between Zero-Bias Transconductance measured at
Ef«6.3 volts and Ef »6.0 volts (other conditions the same)

_ cxpressedasapercentage..'..‘.............. EERPT IR o eesis creed s

~ Amplification Factor S
Ef=6.3 volts, Eb=150 volts, Rk-82 ohms (bypasscd) ..... 65 - 90

Grid Voltage Cutoff » o o

Ef=6.3 volts, Eb =150 volts, Ib- 100pa. .. .occvnnennnns. Peaee —-2.4

 Interelectrode Capacitances . ‘ R g

" Grid to Plate: (O P). v it iitieiii i et aanen 084 100

Input: gto (h+k)........ PR B S 125 - 170
Output: pto (h+k)........ Ceveeie R 0.004 "~ ..~ 0.010

 Zero-Bias Transconductance

INI'I'IAL CHARACTERISTICS I.IM!‘I'S

: ‘ - Min.,
Heater Current -

| .Ef—ssvons....‘...,.-....'..'..;.'......‘;......'..'.‘.....;..‘ a2 240
Plate Current ' e ‘ BB Dt

Ef=6.3 volts, Eb =150 vo!ts, Rk-az ohms (bypassed) 45

Heater to Cathode: (htok)..o.oivuuven..n. cerreieiese, o 080 110

: Bcgey

toews

11500

Electric tube :a!es representatwe.
Max. e .
258

n

cease

- 20

115

1.16

- 218

0.016
140

" Milliamperes
Percent .

- Picofarads
- Picofarads .
‘Picofarads

Milliampera‘ :

‘Micrbmhvds o

Volts‘

Picofarads -
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INITIAL CHARACTERISTICS LIMITS (Continued)
Heater-Cathode Leakage Current o » ‘Min... - Bogey Max.
Ef=6.3 volts, Ehk = 100 volts : : . N '
Heater Positive with Respect to Cathode. teeeevene v heine T deean 20 Microamperes
HeaterNegatwemthRapccttoCathodc............ ceres e, . 20 Microamperes
Interelectrode Leakage Resistance ' o
- Ef=6.3 volts. Polarity of ax:plxed d-c mterclectrode voltage
is such that no cathode emission results, - N . '
Grid to All gt 100 voltsd-c......... eerieciieneee 100 . wesss - wpess Megohms .
_ PlatetoAllatsoovoltsd-c..., .............. eemes o 100 Ll «ees. Megohme
. Grid Emission Cusrent o T o S o
Ef-7.0volts,Eb-lSOvolts.Ecc--20vo!ts, Rg-Olmeg ceses U deaen 2.0 mt_:roamperes .
SPECIAL PERFORMANCE TESTS , o
' " Min, . Bogey Mex, - o
1200Megacycle03cmatorPowerOutput ............ ceberieds o200 o L, T vl Millivatts
Tubes are tested for power output as an oscillator under the Eb=150 volts, Rg=1000 ohms, Ib=§0 ma maximum. '
following conditions: F-l200 me *50 mc, Ef=63 volts,_ o Ic=1.6-2.0 ma A _ g
Pulse Emission. . cvveeieeeeesseasvrssosnnsnnsesioanaasocssnn 90 eee . Ceasee Mimamperc )
Tubes are tested for pulse emission under the following _ egk- +7 V, prr==1000 PDS, duty factor = 0.01. Pulse
_conditions: Ef=6.3 volts, Eb = 150 volts, Ec- - lo-volt:, : cathodc current is measured .
© Grid Recovery } SRRETE R R
ChangeinAvcragePlateC\m'ent ....... ceeiaaes R T 0.6 Milliamperes
Peak Plate Current Backswing..........coivvvnieen S R ,1.0 Miniampcrcs

Tubes with poor grid recovery affect circuit operation, - = sdjusted for Tb=3.0 ma,

when the grid is driven positive by a pulse of signal or noise, ~~ Upon application to the grid of & 5-volt posxtxvc pulse
somewhat as if a parallel RC circuit were in series with the (prr =60 pps, duty facter =0.0012) the change in average

- grid. This effect may occur-in tubes of any type, but is plate current is noted, and the peak plate current backswing

unimportant in many applications. In the majority of 7486 - is measured. The following diagrem shows qualitatively the

dxtxons' Ef-6.3volts, Ebb-250 vo!ts. Rg, =0, 01 meg. Ecis - -

ounmz DRAWING . PLATE CURRENT VS TIME—
: e S .ot GRID RECOVERY TEST
= D3TMAX, Q'A: v
ALL INSAATOAS : : ‘ S : e
BT - P AVERACE CURRENT BEFORE PULSES ARE APPLIED - .
: S Sy el el o PEAX PULSE CURRENT -
| nANORE u"?-:a:i_o'o'_'—'—_;‘;, R e [:'[ VERAGE CURRENT WITH PULSES APPLIED )
o JmEunaTOR X BISTRB08 0y nn onan 80007 0 ) : : E o
SR g ; '-L ! o g - ' ‘ : ‘
esmon s | = 1 S
‘Jns.umoa.:} 1] soota bas sar Bl , ‘
e v _‘9'_::;3&&‘ 2 ’ - 2 o PEAK PLATE CURRENT BacKswing

TIME

0.005” from center line. . .  horizontal tolerances.

SRR L ot AT ] © . ter line. i -7 vertical tolerances.

" tubes the effect is negligible, but to eliminate the few in which' .. plate current-time relationship for & tube (thh poor gnc! ., :
* it may be excessive, tubes are tested under the following con- tccovery) sub;ected to t!us test. . - :

" 1—Maximum eccentricity of 3—Center line of grid tind
anode, grid, and cathode used as reference line for

2—Maximum  eccentricity of - 4—Bottom surface of grid ring -
insulators 0.010" from cen- uvsed as reference fine for
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SPECIAL PERFORMANCE TESTS (Contmued) | , S ' '
: ' . : ‘Mis.  Bogey = Max. DRI |
Low Frequency berattonal Output .................... e e e ] 10 Mitlivolts RMS : ‘

Statistical sar®le is subjected to vibration in each of two .

* _planes at 40 cps, with peak acceleration 15G. Tube is

Variable Frequency Vibrational Output

“The tube is designed to be free of vibrational outputs in
excess of 15 mv RMS at any frequency within the range

100-2000 cps, when vibrated in cither of two planes at 10G -

" Low Pressure Voltage Breakdown Test
. Statistical sample tested for voltage breakdown at a
~ pressure of § mm Hg. to simulate an altitude of 100,000 feet.
‘Tubes shall not give visual evxdence of flashover or corona

DEGRADATION RA’I‘E TESTS

Fatigue

Statistical sample vxbrated for a total of six hours, three hours in each of two planes. at a peak acceleratuon of

10G. Frequency is continuously varied from 30 cps to 2000 cps and back to 30 ¢ps, with & period of ten minutes. -
Tubes are operated during the test with Ef = 6.3 volts, Eb= 150 volts, and Rk =§2 ohms. Following the test, .
tubes are evaluated for low frequency vxbratxonal output. heater-cathode leakage, and heater current. h TR |

Shock

sarne’as for Low Frequency Vibrational Output.

o 'and grid termmals 3

operated with Ef = 6. 3 volts, Ebb =150 volts Rk =82 ohms
(bypassed), R, = 10000 ohms

peak aecelerationQ Electrieal conditions for this test are the

when 30Q.volts RMS 60 cps, is apphed between the plate :

Statistical sample subjected to S impact a'celeratxons of approxxmately 450G in each of four positions. The ) ( H

" 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 = 4100 volts, and Rk =82

‘ohms. Following the test, tubés are evatuated for low frequency vibrational output. heater-cathode leakage. '

- and heater current. -
Stability Life Test

The statistical sample eubjeeted to the Dynamic Life Test is evaluated for percent ehange in :ero-b:as trane-
. conductance of zndwxdual tubee. from the uutxal reachng to readmgs followmg 2 hours and 20 hours of the life

t&t. :
Survwal Rate foe 'l‘est

The combined :tat:stxcal samples subjeeted to the Dynarmc and Pulse Life Tests are evaluated for shorted and o
open elements follomng appro:urnately 100 hours of life tect PRI ; . -

' Dynam'c Life Test

- Statistical sample operated wlth e 60 cps gnd :xgnal at maximum rated DC gnd current end cathode eurrent LS |
~for a period of 1000 hours. Heater voltage is cycled (on 13{ hours, off 1{ hour). Tubes are evaluated, following . : . |
- 800 and 1000 hours of life test, for shorted or open elements, heater current, oscillator power output, zero-bias . BTN |
- - transconductance, heater-eathode leal:age. ‘and interelectrode leakage resistance. . v e T

Pulse Life Test :

- Statistical sample operated thh 120 ma peak cathode current. 0. Ol duty factor. for 1000 hours. Heater voltage “
is cycled (on 13{ hours, off 3{ hour). Tubes are evaluated, following 500 and 1000 hours of life test, for shorted
or open elements, heater current, pulse eathode current, heater-cathode lealrage. and mterelectrode lcakage ;

- gesistance.
Interface Life Test

- Statistical sample operated for 1000 hours with Ef = 6 6 volts, no other voltages applxed and evaluated for cath- =

ode interface resistance followxng the hfe test.
Heater-Cyclxng Life Test

u Statistical sample operated for 2000 cycles minimum to evaluate and control heater-cathode defects Conditions an
of test include Ef = 7.0 volts cycled for one minute on and one niinute 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. - L .

Note: The conditions for some of the indicated tests have dehbcrately been selected to aggravate tube failures for

test and evaluation purposes. In no sense should these condrtxons be mterpreted as suxtable circuit operating

condxtnons v

[P—
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ELECTRONICS 7588 7rs 7588

METALQCERAMIC TRIODE I

=-——f:—-=DEs'cR|PT|0N AND RATING———

L “The 7588 is a high-mu triode of ceramic-and-metal planar cohstruction
The tube is mtendcd for use as a broadband radio-frequency amplxﬁer at

- frequencies up to 500 megacyclcs

GENERAL
_ELECTRICAL MECHANICAL
Cathode—Coated Unipotential Mountmg Position—ARy§ .
Heater Characteristics and Ratings - - ) See Physical Dimensions on page 4 for dimensions and elec-
Heater Voltage, ACor DC*............. 6.3=0.3 Volts trical connections.
Heater Currentf. .........coviieiiveiinin.. 0.4 Amperes '
Direct Interelectrode Capacitancest
GridtoPlate: (gtop)..........c.ivnnnnn 2.8 pf
Input: gto (h+k)....... e 6.5 pf
Output:pto(h+k).................... 0.075 pf
Heater to Cathode: (htok)......... i 2.6 pf ‘ )
( ' : MAXIMUM RATINGS
. ’ ABSOLUTE-MAXIMUM VAI.UES Heater-Cathode Voltage -
Plate Voltage: .. ....oiveininnirinnaines 300 Volts - Heater Positive with Respect to Cathode. 50 Volts
Positive DC erd-to-Cathode Valtage. . . ....0 Volts Heater Negative with Respect to Cathode.50 Velts -
Grid Circuit Resistance ,
Negative DC Grid Voltage................ 50 Volts - - With Fixed Bias. . .. oo ooeernnniss .0.025 Megohms
Plate Dissipation........... ... .00 +..5.5 Watts With Cathode Bias.. .................. 0.1 Megohms
DC Cathode Current............0cieuvinn 30 Milliamperes .250C

Envelope Temperature at Hottest Point. .

Absolute-Maximum rotings are limiting values of operating
ond environmental conditions applicable to ony 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 mcnufucturer chooses “these vclues to provide
acceptable serviceability of the tube, making no allowance
i for equipment variations, environmental variations, and the
o | effects of changes in operating conditions due to variations

( in the charccteristics of the tube under consideration and of

_all other electron devices in the equipment.

“ment contral adjustment, load voriation, signal variation,

. The equipment manufacturer should design so that ini-
tiolly and throughout life no absolute-maximum valve for
the intended service is- exceeded with cny tube under the
worst probable operating conditions with respect to supply-
voltage variation, equipment component variation, equip-

environmental conditions, and variations in the characteris-
tics of the tube under consideration and of all other electron
devices in the equipment, .

F
- AVERAGE CHARACTERIST!CS
Plate Voltage. . ..‘.,........i......“.'._.‘.QOOVolts"
Positive Grid Voltage....................6.0 Volts
Cathode-Bias Resistor..........., SRR 270 Ohms
Amphﬁcatxon Factor:.....0...:. .. el 1750

~~

CHARACTERISTICS AND TYPICAL OPERATION

‘Plate Resxstance, approximate. .. . ...>...3900 Ohms -

7 Transconductance. . ..........ve.ols . .45000 Micromhos
~Plate Current.............. FR A S 24 Milliamperes
'~ Grid Voltage, approximate BRI P
1b =100 Microamperes. . ..............—5 Volts

 Noise Fxgureﬁ ......................... 3.0 Decibels

Supersedes 7588 D & R Sheet ET-T1620, dated 6-60
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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 mamtam heater voltage thhm the specified tolerance.
+ Heater current of a bogey tube at Ef = 6.3 volts. ;
- $ Without external shield. :
. § One method of mounting the 7588 is to use a stamless-steel “T” bolt (see drawmg) 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 thh 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
dxode temperature.

The tubes ond arrangements disclosed herein may be covered by p of ! ts. In the ob of an exp written cgreement fo the contrary,
. Generq) Elactric Company or others. Neither the disclosure of any information  General Electric Company assumes no liability for patent infringement arising
herein nor the sale of tubes by General Electric Company canveys any license  out of any use of the tubes with other devices or olemenn by any purchoser of
urder potent claims covering combinations of tubes with other devices or - tubes or others.

INITIAL CHARACTERISTICS LIMITS ' _ R
, ' Min. Bogey Max.
Heater Current ) ] o ’
Ef=63volts...............cooiieeinnn, e vee... 370 . 400 430 . Milliamperes

Plate Current 7
Ef=6.3 volts, Eb=200 volts, Rk=22ohms..............cc.iviiiiiene, 17 25 33 Milliamperes
Transconductance o ' o
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= 46 volts, Rk = 270 Ohms (bypassed)...... 140 175 - 210

Transconductance Change with Heater Voltage

Difference between transconductance at Ef =6.3 voits and trans-
conductance at Ef=5,7 volts (other conditions the same) ex-

pressed as a percentage of transconductance at Ef=6.3 volts............ . e 20  Percent
Grid Voltage Cutoff o ‘ ‘ o L
Ef=6.3 volts, Eb=200 volts, Ib=1004a............ e il —-50 —80 Volts
Noise Figure ‘ ‘ o ‘ :
Ef=6.3 volts, Ebb=265 volts, Ec=0 volts, Ry, =3300 ohms, ) .
(bypassed), Rk =22 ohms,F-=200=h10 M. i i e e e Sees B 3.0 - - 4.8 Decibels
 Interelectrode Capacxtanccs : : : P il
GridtoPlate: (RO P). v cevvevveneneiinns R A e eetevae “21:.- 28 35 pf
Input:gto (h+k)............. AU PR 3 SRR - % A 83 pf
“Output: p to (h+k)..... P A ceediieeiiieneens 00500075 0.1 pf
Heater to Cathode: (htok)............ 19726 33 “pf -
Negative Grid Current ' i o : I
Ef=6.3 volts, Eb=200 volts, Ecc= —1. 0 volts, Rk-22 ohms _ k : . - ’
(bypassed), Rg=0,1meg......... e eieiee e eiessdien el e, 0.5 Microamperes

- Heater-Cathode Leakage Current
" Ef=6.3 volts, Ehk = 100 volts - : e : o S e
Heater Positive with Respect to Cathode. .. . ... S R Ve ... 20 Microamperes
‘ HeaterNegatwemthRespecttoCathode...............;_., .................... e s 20 - Microamperes -
Interelecttode Leakage Resistance , Tl R : R :
Ef=6.3 volts. Polarity of applied d-c interelectrode voltage is
such that no cathode emission results. R - B ‘
- GridtoAllat 100 voltsd-c..............oiiiiiiiiiant. e L 507 i . Megohms
"Plateto Allat 300 volts d-C.........veiniiiiiiiiinni el P L0500 ol Ll Megohms

.md Emission Current X _ :
-Efe= 7 0 volts. Eb =200 volts, Ecc —-15 volts, Rg=0 ITmeg.............. [ w.... ° 2.0 . Microamperes
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SPECIAL PERFORMANCE TESTS g . ‘
- ' Min. Bogey Max. - '
Grid Recovery . : : e : ‘ L '
.- Change in Average Plate Current....... ... ... et enienana P © 0T L0 Milliamperes
-Peak Plate Current Backswing............ e i e P e .... 2.0 Milliamperes

Tubes with poor grid recovery affcct 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:

PI.ATE CURRENT VS TIME
_ —GRID RECOVERY TEST

" pm———— s AVERAGE CURRENT BEFORE PULSES ARE APPLIED

~—= ~—————PEAK PULSE CURRENT
:( -AVERAGE CURRENT WITH PULSES APPLIED

Ef=6.3 volts, Ebb =250 volts, Ry, =0.01 meg. EC is adjusted g Pl
~ " Upon apphcatxon to the grid of a pulsc dnvmg it 3 volts 3 1
- positive with respect to cathode (prr =60 pps, duty cycle=" u B ‘“ ISP S S
0.12%) the change in average plate current is noted, and.: . % 4 " . Lo
the peak plate current backswing is measured. The following =~ = & i + PEAR PLATE CURRENT BACKSWING,
-diagram shows qualitatively the plate current-time relation- ! e e e e
ship for a tube (with poor grid recovery) sub;ected to this
- test: . TIME
: ' L Min. Bogey Max.
Low Frequency Vibrational Qutput . ‘ i : o
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), R,,-2000 P e ' : :
CORMS. L T Ceed eerees 25 Millivolts
Variable Frequency beratxona! Output L ' ~ '
Statistical sample is subjected to vibration accordmg to the pro- -
‘cedure given below. Tube is operated with Ef =6.3 volts, Ebb = L ’ o ; :
250 volts, Rk =68 ohms (bypaascd), Ry, =2000 ohms ................ e Ceie eeniens 75 Millivolts

The vanable-frequency vxbrat:on test shall be pcrformed as follows

1. The frequency shall be increased from 100 ;o 2000 cps with appro:nmately loganthrmc progrcssxon in 3 =1 "

minutes. The return sweep (2000 to 100 cps) is not reqmred.

2. ‘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 harmomc d:stomon of the aooclcratxon :

--wave form shall be less than 59%,.

3. The peak acceleration shall be maintained at 10 =10 G throughout the test o
4. The value of the alternating voltage produced across the load resistor (R.), as a result of thc vibratxon, .
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 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 eps. The meter shall have a dynamic response characteristic equiv-

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

- Low Pressurc Voltage Breakdown Test

. “Statistical sample tested for voltage breakdown at a prcssure of 8mm Hg, to sxmulate an altxtude of 100 000 - -
feet. Tubes shall not give visual evxdencc of flashover or corona when 300 volts RMS 60 CPS. is apphed :

between the plate and gnd terminals.

DEGRADATION RATE '!'ESTS

Fatxguc

Statistical sample vxbrated fora total of six hours, three hours in each of two p!anes, at a peak acceletatxon 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 =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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ghock

) Statistical sample subjected to5 impact accelerations of apprommately 450 Gin each of four posxtnons 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 Jeakage, heater current, and: transconductance : . ‘

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 reading to rcadmgs following 2 hours and 20 hours of the life test. .

DEGRADATION RATE rssrs (Cohﬂhued)

Survival Rate Life Test

- The statistical sample subjected to the Intermittent L:fe Test is evaluated for shorted and open elements, and trans-
- conductance, followmg apprommately 100 hours of hfe test. )

Intermittent Life Test’ o L

Statistical sample operated 1000 hours under the following conditions: Ef=6.3 volts, Eb =200 volts, Ecc= +6 volts,
Ehk = - 70 volts, Rk =270 chms, Rg =0.1 meg. Heater voltage is cycled (on 134 hours, off I hour). Tubes are evaluated,
following 500 and 1000 hours of life test, for shorted or open clements, 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 apphed ‘and evaluated for cathode
interface reststance following the life test. v

Heater~Cychng 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. Followmg this test, tubes are evaluated for open heatm, heater-cathode shorts, and

heater-cathode leakage current, S
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ELECTRONICS.

METAL—CERAMIC TRIODE
DESCRIPTION AND RATING——————~

" The. 7625 1s a

7625‘ S 7625

ELECTRICAL

Cathode—Coated Unipotential
Heater Characteristics and Ratings

ABSOLUTE-MAXIMUM VALUES

 DC Plate Voltage. . .....c..vvvnin.. 275

Heater Voltage, ACor DC*... .., 6.3=0.3 Volts
Heater Currentf. ................., .0.215. Amperes
- Direct Interelectrode Capacitances} _
 Grid to Plate: (gtop)............ «.1.3 pf
Input:gto(h+k)................. 1.5 -pf
‘Output:pto(h+k)............ ...0.03 pf
Heater to Cathode: (htok)......... 1.5 pf

MECHANICAL
Mountmg P031t10n~—-Any

See Outline Drawing on page 3 for dxmensxons and elec-

tncal connections

MAXIMUM RATINGS

Volts
Peak Plate Voltage. . . ............uns 400 Volts
Positive Peak and DC Grid Voltage...... 0 Volts
Negative Peak and DC Grid Voltage... .50 Volts
Plate Dissipation. .......:. RPN 0.85 Watts
DC Cathode Current................. 3.8 Milliamperes

Heater-Cathode Voltage
. Heater Positive with Respect to

Cathodé. ........o ovuiivennnnn. 50 Volts
Grid Circuit Resistance, with Fixed
S o Biasy i 0.2 Megohms
- Envelope Temperature at ‘Hottest
Point¥. . ...... .. ..o i i oo, 250 C

Absolute-Maximum ratings are limiting values of operating
and “environmental conditions applicable to any electron
tube of o specified type as defined by its published data
end should not be exceeded under the worst probable condi-
tions.

The tube manufacturer chooses these values tfo provide
acceptable serviceability of the tube, making no cllowance
for equipment vanaﬁons, environmental variations, and the
effects of changes in operating conditions due to variations
in the charcctemhcs of the tube under consnderahon and of

all other electron devices in the equipment.

The equipment manvfacturer should design so that ini-
tially and throughout life no absolute-maximum valve 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, foad voriuﬁon, signal variation,
environmental conditions, ‘and variations in the characteris-
tics of the tube under consideration ond of all other electron
devices in the equipment,

R CHARACTERISTICS ANI) TYPICAL OPERATION

AVERAGE CHARACTERISTICS -

* The equipment dcs:gner should desxgn thc 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. - :

't Heater current of a bogey tube at Ef =6, 3 volts
-} Without external shield. :

§ If resistance is used in the cathode or plate cxrcmts, the : o
grid-circuit resistance may be high as (200,000 4500 RK+

GENERAL %

R Transconductance. . ................ . 1400 Micromhos
Plate Voltage. .. .. v ae e .. 150 Volts “Plate Current. . L cei i v S 0.95 Milliamperes
Cathode-Bias Resistor. .. .. wivses...1000 . Ohms ‘" Grid Voltage, sapproximate o
"Amplification Factor................ .80 =+ . Ib=10 Microamperes, . p -
Plate Resistance, approximate....:..57000 “Ohms - ‘ Eb=250 Volts...........i%. 0. =46 Volts
' FOOTNOTES

10 RL) ohms, ‘where RK is the cathode-bxas resistance in
. ohms, and RL is the DC plate load resistance in ohms.

. A Operation below the rated maximum envelope temperature
is recommended for applications requiring the longest
. possible tube life. The 7625 is also capable of operation at -
‘o= envelope temperatures much higher than the rated maxi-
. mum values. For specific recommendations concerning -
~higher -temperature operation, - contact your . General

Electric tube sales representative.”

ELECTRIC

Supersedes ET-TI592 dafed 1-60
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1gh-mu triode of ceramxc-and-metal planar construction
“primarily mt:nded;‘for low-level audio-frequency amplification.

 GENERAL'
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\J L o SPECIAL PERFORMANCE TESTS
« - ‘ Maximum ~
Variable-Frequency Vibration......... 15 Millivoits

Ef=6.3 volts, Ebb =150 volts, Ec=0 peak to peak y
volts d-c, Rk = 1000 ohms (bypassed), . L
R = 10000 ohms; Note 1
. Low-Frequency Vibration...... PR 0.75 Mxllxvolts RMS
. Ef=6.3 volts, Ebb =150 volts, Ec=0 -
- volts d-c, Rk = 1000 ohms (bypassed),
RL=10000 ochms, G=15, F =40 cps;
Note 2 ‘
: Liow Pressure Voltage Breakdown Test
Statistical sample tested for voltage breakdown at a -
. pressure of 8mm Hg, to simulate an altitude of 100,000 feet..
" Tubes shall not give visua! evidence of flashover or corona.
when 300 volts RMS, 60 cps, i is apphed between the plate

and grxd terrmnals

" Note 1: The vanable-frequency vibration test shall be performed as follows:
a... The frequency shall be increased from 100 to 2000 cps with approxxmately loganthxmc progresswn in -

3 =1 minutes. The return sweep (2000 to 100-cps) is not requxred
" b. The tube shall be vibrated with simple harmonic motion in each of two planer ﬁrst, parallel to the
cylmdncal axis; second, perpendicular to the cyhndr:cal axis and parallel to a line through the major
axis of a terminal lug. e
The peak acceleration shall be maintained at 101 G throughout the test.
The vibrational output produced across R, as a result of the vibration shall’ bc coupled to a low-pass
filter that has the following characteristics:
(1) A responsc within =1 db of the response at 1000 cps over the frequency range of 100 to 17000 cps.

oo

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

o octave above 20000 cps.
Note 2: The tube shall be vibrated with harmonic motion in each of two planes, (1) parallel to the cyhndncal axis

lug.
DEGRADA‘I'ION RATE TES'I‘S

- Fatigue

Statistical sample vxbrated for a total of six hours, three hours in each of two planes, ata pealt acceleratmn of

10 G. Frequency is continuously varied from 30 eps 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 wbrahonal output, heater-cathode leakage, transconductance, and negatwe
- grid current. - }

I . ; . . | . .‘a‘

. Shock :

‘Statistical sample subjected to 5 impact acceleratlons of approxxmately 450 G in each of four positions. The .

- gccelerating forces are applied by the Navy-type, High Impact (fiyweight) Shock Machine using a 30° hammer - - .
" angle. Tubes are operated during the test with Ef = 6.3 volts, Eb =150 volts, Ehk = 4100 voits, Rg =0.1 Meg, ’

and Rk =82 chms. Following the test, tubes are evaluated for low frequency vxbratxonal output, heater-cathode
leakage, transoonductance, and negative gnd current -

' Stability Life Test . i

The statistical sample subjected to the Interrmttent Life Test is evaluated for percent change in transconductance
of individual tubes, from the initial readmgs to readmgs followmg 2 hours and 20 hours of the hfe test

| “Survival Rate Life Test

The statistical sample subJected to the Intermxttent Life Test is evaluated for shorted and open elements and

transconductance following approxxmately 100 hours of hfe test

_Intermittent Life Test AR : ' :
Statistical sample operated for 1000 hours under the followmg conditions: Ef = 6 3 volts (cycled—-on l 3% hours. -
" off 14 hour), Ebb=300 volts, Ehk = +70 volts d-¢c, Rk =82 ohms, Ry =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. .

and (2) perpendzcular to the cyclmdncal axis and perpendxcular toaline through the major axis of a terrmnal S

AT
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DEGRADATION RATE TESTS (Conﬂnued)
" 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.

Hcater-Cyclmg foe 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 the indicated tests have dehberately been
‘selected to aggravate tube failures for test and evaluation purposes.
In no sense should these conditions be interpreted as suitable circuit

: operatmg condxtions.
Maximum' eccentricity of insulators 0.010 in. from :
: center line,
Tho tubes and arrengcmonn disclosed herein may be covered by P of ) “‘., b of an express wulue cgreement o the eonm:ry,'
| Electric Company or others. Neither the disc! e of any i i G E!eeme Comp no liability for patent infringement arising

harcin nor the sale of tubes by General Electric Company conveys any license . out of any use of the tubes with other devices or elemants by eny purchsser of
under patent claims covering combinations of tubes with other dﬂices or . tubes or others.

PLATE CURRENT IN MILLIAMPERES

AVERAGE PLATE CHARACTERISTICS
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SPECIAI.. PERFORMANCE TESTS (Conflnued)

Low Pressure Voltage Breakdown Test
Statistical sample tested for voltage breakdown ata pressure of 8mm
Hg, to simulated 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 gnd terminals,

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 = §2 ohms. Follow-
- - ing the test, tubes are evaluated for low frequency yibrational output, heater-cathode leakage, heater cur--
rent, and transconductance : ;

Shock

y Statxstxcal sample subjected to 5 :mpact accaleratxons of approxxmately 450G in each of four posxtmns o
-The accelerating forces are applied by the Navy-type, High Impact (fiyweight) 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 voits, Eb=150 volts, Ehk = 100 volts, Rg =0.1 Meg. and Rk =82 ohms. Following the

test, tubes are evaluated for low frequency wbratxonal output, heater-cathode Ieakage, heatr cm'rent.v o

and transconductance

' Stabxlxty Life Test

The statistical sample subjected to the Intermxttent foe Test is evaluated for percent change in trans-
conductance of individual tubes, from the initial reading to readmgs followmg 2 hours and 20 hours of i
the life test. : N

Survival Rate Life Test - - o _
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.

‘Intermittent Life Test ’ LTI LI R R A

: hours, off 1{ hour), Eb =150 volts, Ecc= +6.0 volts, Ehk = — '70 volts 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; T
- current, transconductance, heater-cathode leakage. and mterelectrode leakage rcsxstance :

In’erfaee Life Test

 Statistical sample operated for 1000 hours with Ef =6. 6 volts no other voltages apphed and evaluated fot
cathode interface resistance followmg the life test. : : _ <

‘ Heater-Cyclmg fo‘e Test

- Statistical sample operated for 2000 cycles minimum to evaluate and control heatcr—cathode defects
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 thts 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 aggra\ ate tube failures
for test and evatuation purposes. In no sense should these condltxons be interpreted as suitable cxrcu:t
operatmg condxtxons ' , :

The an ond orrangements disclosed hereir. may be covered by purnnn ot elamenn In the obsence of on express written agreement i the contrary,
Generat Elactric Company or others. Neithar the disclosure of any G | Electric Company avtumes nd hability for patent infringement arising
harein nor the sala of tubes by Generol Slecicic Company conveys ony lizense - out of ony use of the 1ubes with other devices o, slrrents by any purchaser of
under poteat claims covering combinctions of tubes witn oﬂur dmnen or jubes or others. - .

R - L 8083
: : Page 3
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- Statistical sample operated for 1000 hours under the followmg condmons Ef=~56.3 volts (cycled—-on 135 . ..

R
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: CHARACTERISTICS AND 'I'YPICAL OPERATION
AVERAGE CHARACTERISTICS ) ~
Plate Voltage. . .............. e 150 Volts  Plate Resistance, approximate. ... 9000 Ohms
Grid Vot + 6.0 Volt . Transconductance. . . .. ST 10500 Micromhos
TG VOIAGE. - vvvvnrmrcreeeenns -0 Volts Plate Current. . ... coouviveinennnns. 7.2 Milliamperes

Cathode-Bias Resistor................ 91¢ Ohms ~ Grid Voltage, approxxmatc
Amplification Factor. . .........ccccvues 94 - Ib=100 Mlcroamperes. eeeeien..=22 Volts

: S . FOOTNOTES | -
t The equipmeni designer should design the equipnient so should not exceed 3 inch-pounds.

i
<

that heater voltage is centered at the specified bogey value, .

with heater supply variations restricted to mamtam 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 istousca stamless-steelu o
- T bolt (see drawing) to attach the mounting base of the .

* tube to a chassis or circuit board. The *“T” bolt should be

~inscrted'in the slot in the base of the tube, turned 90

g
X

AN

*degrecs, and attached to the chassis or circuit board with a -

2- 56 nut and lock washer. Torque used to tlghten the nut

spscw. PERFORMAN"E TESTS -

* AIf resistance is used in the cathode or plate circuits, the

grid-circuit resistance may be as high as (10000+100 RK +

10RL) ohms, where RK is the cathode-bias resistance in -

" ohms, and RL is the DC plate load resistance in ohms.

Opcratxon below the rated maximum envelope temperature

is recommended for. apphcatlons 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 reprcsentatwc

.. #4aximum
vise Fxgure , " . o . . .
Ef=6.3 volts.Ebb 250 volts, Rk = 82 ohms, RL ~ 18000 ohms, F=200mec.... ... nv..iun.. - 5.5 Decibels .
Grid Recovery : _ o ‘ s S ST
Change in Average Plate Current. . iiiiimiiiaie vt PR T T PPPPO PR wieaee 0.6 Milliamperes .
Peak Flate Current Backswmg ........ easeresesesaaies T R R R ELRRRRELS l 0 Mxlhampcres

Tubes with poor gnd recovery aﬂ'cct circuit operatlon. when the gridis
-driven posmve by a pulse of signal or noise, somewhat as if a parallel RC
- cireuit were in series with the grid. This effect may occur in tubes of any

PLATE CURRENT VS TIME
~—GRID RECOVERY TEST

type, but is unxmportant in many applications. In the majority of 8083 —sEAR FOLSE € '

‘tubes the effect is negligible, but to eliminate the few in which it may . : J} (~AVERAGE CURRENT WITH M 3ES ApsLiED ©
be excessive, tubes are tested under the following conditions; Ef = 6.3 volts, ' : »

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

~tJpon epplication to the grid of a § 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

Zrid recovery) subjected to thxs test.

' e, '

" mATE cumaent
]

PEAK PLATE CURRENT BACKSWING

nme

p—————AVERAGE CURRENT BEFORE PULSES ARE APPLIED -

Ceand
e



J
s

- - 8083 3083

Poge 1

'METAL-CERAMIC TRIODE ™%

-——D‘ESCRIP‘TION 'AND RATING

The 8083 is a hxgh-mu triode of ceramic-and-metal plenar construc-
tion pnmanly intended for radio-frequency amplifier service from fow fre-
quencxes into the ultra~hxgh frequency range. :

| GENERAL e

Pomtl.......-......’., ........ <...250 C

S - ELECTRICAL .. .. . : , S
Cathode—Coated Unipotential . E
-Heater Characteristics and Ratings S R .
Heater Voltage, ACor DCt......63=0.3 Volts _na _ Rt
Heater Currentf............... SO 0.24 Amperes - o R
-Direct Interelectrode Capacxtancas e R
Grid to Plate: (gtop)...... PR 12 pf L : .
‘ Input'gtu(h-i—k)...........'...'....18' of T
Output: pto(h+k).......0..000n 0.032 pf - /‘ e
HntettoCathode (h*ok)....;..‘..ls pf —!r
MECHANICAL R SRR et
NS
Mountmg Posxtxon——Anyﬂ j . ,73:',’.'
“MAXIMUM RATINGS o o
’ .BSOLUTE-MAXlMUM VAI.UES i » RN SUSEIRIE P BT - i -
Plate Voltage ........... S TR 250 Volts : ‘ o Ln = i
. Peak Plate Voltage. . . ......covnenins 400 Volts e s dron - . ‘
Positive Peak and DC Grid-to-Cathode ' : Loi8 Vo £o0r* 1
Voltage. . ... iiiiiiiin e 0 Volts e S
Negative Peak and DC Gnd-to-Cathodc : e I R
© Veltage........ovoihininns ceinea 50 - Volts R , ,
Plate Dissipation. ........c.o0oevn.n. L1 Watts B A R R
DC Cathode Current. ... .:...:.0i....11 Milliamperes . S
Heater-Cathode Voltage TR . B _ 088" R
- Heater Positive with Respect to -« - 0 7 w07 L L
Cathode. .....ovovvnnnernarsnannn 50 Volts
Heater Negative with Respect to :
. Cathode............ vievianin. 50 Volts
. Grid-Circuit Resistance, with Fixed . .~ . oo 0
- BiasA..... it e ievaen 0.01 Megohms -
Envelope Temperature at Hottest :

Absolute-Maximum ratings are limiting volues of operating
~ond environmentcl conditions applicable to -any electron
tube of o specified type as defined by its published data

- -and should not be exceeded under the worst probable condo-
tions,

The tube mcnufacturer chooses these vclues to provide
acceptable serviceability of the tube, making no ailowance
for equipment varictions, environmental voriations, and the
effects of changes in operating conditions due to variations
in the charocteristics of the tube under consideration and of

cll other eleciron devices in the equipment,

‘. The equipment manufocturer should design so tha! ini-
ticlly and throughout fife no. absolute-maximum value for
the intended service is exceeded with ony tube under the

* worst probable operating conditions with respect to suppiy. -
voltage variation, equipment component variation, equip-
ment control adjustment, lcad variation, signal voriation,’
environmental conditions, ond variations in the characteris-
tics of the tube under consideration and of all other electron
devices in the equipment.

GENERAL &S ELECTRIC
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AVERAGE TRANSFER CHARACTERISTICS
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psongAnoN RATE TESTS

Fatigue - v
-Statistical sample v lbrated for a total of sxx ‘houts; thrée ‘hours in each of two planes, at a peak acceleration
of 10G. Frequency is continuously varied from 30 cps to 2000 ¢ps and back to 30 cps, with a period of ten X
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, tubés are evaluated for low frequency
vibrational output, heater-cathode leakage, and heater Turrent.

Shock : ) B , T
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 volts, Eb =150 volts, Ehk = +100 volts, -
and Rk =82 ohms. Following the test, tubes are evaluated for low frequency vxbratxonal output, heater-
cathode leakage, and heater current.

Stability Life Test . S .
The statistical sample subjected to the Dynarmc foe Test is evaluated for percent change in zero-bias -
transconductance of individual tubes, from the initial reading to readings followmg 2 hours and 20 hours
of the lee test. .

Survival Rate Life Test

The combined statistical samples sub_)ected to the Dynamic and Pulse Llfe Tests are evaluated for ahorted’ )
and ‘open elements followmg approxlmately 100 hours of life test.

Dynamxc Life Test. ,
" . Statistical sample operated, thh a 60 cps grid sxgnal at maximum rated DC gnd current and cathode
current for a period of 1000 hours. Heater voltage is cycled (on 13 3 hours, off 1{ hour). Tubes are evaluated, ..
following 500 and 1000 hours of life test, for shorted or open elements, heater current, zero—bxas trans-
- conductance, heater-cathode leakage, and interelectrode leakage tesistance. " .

-,Pulse Life Test g
Statistical sample operated with 120 ma peak cathode current, 0.01 duty factor, for 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, pulse ermssxon, heater-cathode leakage, and inter-
“electrode leakage resistance:

Interface Life Test . : : : : 3 . e
" Statistical sample operated for 1000 houx's with Ef = 6 6 volts, no. other voltages applied, and evaluated for
~ cathode mterface resistance followmg the life test.

. Heater-Cycling Life Test : . i L
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 evaluated for

: open heaters, heater«:athode shorts, and heater-cathode leakage current. e o "

Note: The condmons for some of the mchcated tests have delxberate ¥ been selected to aggravate tube failures
for test and evaluation purposes. In no sensc should these condmons be mterpreted as suitable cxrcmt
operatmg conditions. : , i :




8082 e e

Page 2 . PR 'k.‘"
10-62 AT ' [
U CHARACTERISTICS AND TYPICAL OPERATION
AVERAGE CHARACTERISTICS S co :’UHF OSCILLATOR SERVICE -
Plate Voltage. ., .....cooouuein. 100 - 150 Voits o * Plate Voltage. .. .- ....150 Volts
Grid Voltage. . ... ... ... S . 0 Volts - © " - Grid Resistor. .......... 7000 Ohms
Cathode-Bias Resistor. .. ......... . 82 Ohms ', ~~ ° -PlateCurrent. .. ...... . ...4.0 Milliamperes
Amplification Factor. . ... ........ R 90 <o -  Frequency ! . :...........430 Megacycles
Transconductance. ............... 11500 .~ 10500 - Micromhos Grid Current. . ... ... . 0.5 Milliamperes
Plate Current. . ... ... ... .. e 9.0 7.5 Milliamperes . - Power Output, v
: appro*umate, e 100 Milliwatts _
: FOOTNOTES ,
¥ The equxpment desrgner ‘should desxgn the equ:pment so inserted in the slot in the base of the tube. turncd 0
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 mamtam heater = a 2-56 nut and lock washer. Torque used to tlghten the nut -
voltage within the specified tolerance. c should not exceed 3 inch-pounds. :
¥ Operatxon below the rated maximum envelope temperatute

3 Heater current of a bogey tube at Ef=6.3 volts. - is recommendeéd for applications requiring the longest

possible tube life. The 8082 is also capable of operation at

4 Without external shield.
envelope temperatures much htgher than the rated maxi-

€ One method of mounting the 8082 s 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 your General
- tube to a chassis or circuit board. The “T” bolt should be - Electric tube sales representative. - ;

SPEC-A_L: PERFORMANCE TESTS
: . Min. - Bogey ; Mex. . - .

Gnd Recovery : : L : . L R
*  Change in Average Plate Current...... B A SN 0.6 - Milliamperes
Peak Plate Current Backswing..............oovpniiot T Caeet i 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 2 parallel RC circuit were in series with the grid. O e
* This effect may occur in tubes of any type, but is unimportant - . - S e L
in many applications. In the majority of 8082 tubes the effect . o ' AVERAGE CURRENT '.':m“ LSS ARE AP
is neghgxble. but to eliminate the few in which it may be e o . FEAR PULSE CURRENT PLED
excessive, tubes are tested under the following conditions: ) : . p VERAGE CLRRENT WITH PULSES APPLIED
Ef=6.3 volts, Ebb =250 volts, RL-O 01 meg, Ec adjusted 1 s L
for Ib=3.0 ma. :
Upon application to the gnd of a- 5-volt posmve 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 (thh poor grid . | .
recovery) subjected to this test. _ . . : - . nMe

g

PLATE CURRENT

PEAR PLATE CURAENT BACKSWING

‘ Min. ‘Bogey - Max.
'D\.ls- Cathode Curtent o ‘ IR o . :
Ef=6.3 volts, Eb= 150 volts, Ec- —10 volts. Grid is driven 7 volts ‘ S B
positive with a pulse having a prr of 1000 pps and a duty factorof 0.01,..:..90 - ... 0 ..., Milliamperes

Low Pressure Voltage Breakdown Test
Hetxstxcal sample tested for voltage breakdown at a pressure of 8mm
g, to simulate an altitude of 100,000 feet. Tubes shall not gwe visual el
_evidence of flashover or corona when 300 volts RMS, 60 cps, is applied. = :
‘between the plate and grid terminals,

s
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S - Poge 1

METAL-CERAMIC TRIODE | o
———DESCRIPTION AND RATING=——

- The 8082 is a’ high-mu triode of ceramic-and-metal 'p‘lanar construction
primarily intended for use as an oscillator in the uitra-high-frequency range.

"GENERAL .
ELECTRICAL : 4o
. 010" . - -
Cathode—Coated Unipotential ~ , zoar ooy
Heater Characteristics and Ratings I i B ] ——-:-_—-__‘v_'_ o
Heater Voltage, ACor DCt. ... .. 6.3=0.3 Volts : ; 4 200° ,!”.
‘Heater Current?. . ...........0 ccvn. 0.24 Amperes . - oz £010° 3 0i0°
Direct Interelectrode Capacitances§ 7 : : == I _ ‘[
" GridtoPlate:(gtop)...... S 1.3 pf '
Input: gto (h+k)..... P e 1.8 pf : .
Output:pto (h+k). ... -..:+..:0.032 -pf- St rve L cnearen
Heater to Cathode: (htok)......... 1.5 pf - ' :
. el ,gg:}gf . \
i MECHANICAL ' L : == = = XTI
R 128"
MowtgPoston—poyt | et b e
MAXIMUM RATINGS s
ABSOLUTE-MAXIMUM VAI.UES

Plate Voltage ............ P 250 Volts a0
Positive DC Grid Voltage. . ............ 0 Volts
Negative DC Grid Voltage......... ...50 Volts - S , -
Peak Negative Grid Voltage, ... ... ...50 Volts : : . apsmox.”
Plate Dissipation. . . .. S, L. 10 Watt - “ [_t_:_f_ofnn
DC Grid Current. . ................ 22 Milliamperes | } o
DC Cathode Current.. ... ... +.evv.... 11 Milliamperes - RS TR i e
Peak Cathode Current. .. ............ .40 - Milliamperes I O T 935'1;[—_-'70‘.-'-'_[007"‘
Heater-Cathode Voltage - : ST T ER R = o
Heater Positive with Respectto - ..~ = ¢ o S o o
Cathode................iuis ...50 Volts , PR 2-ss =
_ Heater Negative with Respect to L THREACTSGE
Cathode. ... .. ... .0 . ooiaii 50 Volts
.Grid-Circuit Resxstancc;.» ........ *.10000 . Ohms . ) SR B
Envelope Temperature at Hottest =~ - o el
Points. .. ........00 .00 i .250 C ' o ' S

Absclute-Makimum ratings cre limiting volues 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 data

~ end should not be exceeded under the worst probcb!e condi-

tions.
The tube monufocturer chooses these vnlues to provide
acceptcble serviceability of the tube, moking no cllowance

for equipment variations, environmental variations, and the

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

The equipment manufacturer should design so that ini-

~ tally and throughout life no absoluté-moximum value for :

the intended service is exceeded with any tube under the

" worst probcbie operating conditions with respect fo supply- =
‘voltage variction, equipment compcnent variation, equip-
“ment control adjustment, load variation, signal variation,

environmentea! conditions, and variations in the choracteris-
tics of the tube under consideration and of all other electron
devices in the equipment.

The tubes and orrangements disclosed herein moy be covered by P ts of
General Electric Company or others, Neither the disel e of any in H
herein nor the saie of ubes by G | Electric Company conveys any license
uader patent claims covering combimations of tubes with other devices or

GENERALED

ol ts, In the ob of cn express written agreement to the contrary,
Ganeral Electric Compeny assumes no liability for parent infringement orising
out of any use of the tubes with other devices or elements by any purchaser of
fubes or others.

ELECTRIC
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PHYSICAL DlMENSIONS

A
-’T' °|‘.:; !
ANODE _ } L
o - - gFy E T
GRID way Jpr L8 H
‘ , 'F‘ ¥ [ G
CATHODE - St f A
. ’ . B i
» | i fF
HEATER AL - \
TERMINALS f— N — t
moms

R Nat\?etght-00570unces- SE

1.61 Grams

2. Mountmg Posnion Any A
ret. | . INCHES _ o MILLIMETERS -
. Mis. Nom. _Max. | Min. . Nom, Max.,
A 0.357 - 0.360 0.363 - 9.068 §.142 - 9,220
B —— ) — 0.285 e [ m—- 7.233
C 0.108 .. 0,110 0.112 .743 2.784 2.885
1D 0.085 - 0.100 0.105 2.413 - 2.540 ~2.667
“E - 0.095 .-0.100 - 0.105 2.413 -~ 2.540 2.657
F 0.025 - 0.028 - 0.031 - 0.635 “0.711 - 0,787
G 0.315 - 0.325 -0.335 8.001 - 8225 - 8509 -
_ 0.216 0.222 0.232 5.486 5,690 6.893
J . -0.093 - 0.098 0.102 2.388 2.489 2.59%
K 0.143 -0.150 0.157 3.632_ - 3.810 3.988
Lo 0.165 - 0175 ~ 0,185 4181 - K445 - 4.693
M 0.476 - 0.480 0.484 - 12.03 12.18 12.28
N ——— —— 0.330 - ——— £.458
P 0.130 -0.136 0.142 3.302 3.454 3.607
R 0.043 0.051 0.053 1.218 1.295 1.372
s e — -0.060 —— —— 1.524 e
T 0.623 0.650 - 0.677 15.82 16.51 17.20

TUBE PRODUC’I’S DEPARTMENT

GENERAL' ELEchc

Owensboro, Kentucky 42301
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PLATE-PULSED OSCILLATOR SERVICE

Peak Positive-Pulse Plate Supply Voltage - , ‘
1 Microsecond Puise Duration 1200 Volts

4MrcrosecondPulseDuratron....................................................................800 Volts -~

ABSOLUTE-MAXIMUM RATINGS

DutyFactorofPlatePu'se.‘....-Q..lI..I‘ll‘l'l....l.l‘lll.i'lill".."..C.O.l.ll.!.l".l'Otitl'll 0001
Plate Current: Average DUring PUISEH . vveeerveversrsnsntnineesessoscassosasnscssovscrsessoscsssnaness 0B
Negative Grid Voltage: AverageDurmgPulse..........................................................50
-Grid Current: Average During PulSe cueeeieiiecreciaieconeinisoanancesnninesrersessssosncossosnansess 0.2
PlateD'ss'pat‘on..'..QQ'O.....O’.....'l‘.l......D..O.'I.ll...lt".‘.‘..‘....l..l."l.'.Otllll'...'15
Peak Heater-Cathode Voltage .

Heater Positive with Respect tof:athode....so

HeatefNegatlvew‘thﬂespecttocatmde .......0...l.'l'."....lIIC.I.I....-.........&.......lhﬁ.lQ50
Enve‘opeTempaatureatHott%tpo'nt‘ .....Q.C..'."'..I....ll'l...C..O.QO'.‘O.‘Q.ll.“.l.'0‘0......250
Temperature Differential Between Two Adjacent EIeCtrodeS® .ouerercescncocacircasnetsesassesesvecnnsnasssID
Mechanica!\'nbratron(zo-2000HzSmusordal).......p..................................................10

Amperes
Volts

‘Amperes

Watts

~Volts -
“Volts

G Peak

Absolute-Maximum ratings are limiting values of operchng
and environmental conditions applicable o any electron de- -
vice of @ specified type s defined by its published data and

of all other electron devices in the equipment.
The eguipmen! manufacturer shour
tially on

d design. se that in!- ,
throughouf life no absolute-maximum valve for

should. not be -exceeded under the worst probable con-

ditions.
" The device manufacturer chooses these values to provide'
" acceptable serviceability of the device, meking no allowance -

for equipment variations, environmenta! variations, and the
effects of changes in operoting conditions due to variations

the intended service is exceeded with ony device under the

worst proebable operating conditions with respect to supply-

volfage  variation, equipment _component variation,. equlp-

- ment control adjustment, load variation, signal “variation,
-environmental conditions, ond. variations in the character-

istics of the device under consideration and of all other

B in the choracteristics of the device under cons?deratron_ and eledron devrces in fhe equipment.

LA

r;rores‘

# The regulatron and/or series plate supply impedance rust be such as to Iimnt the peak current, wrth the tube consldered a short

circuit, to a maximum of 10 times the maximum plate current ratmg.

A For specific reoommendatrons conceming hlgher temperature operatron, eontact your General Electrrc sales representatrve. '

¢ This assumes o therma! heat sinking to any insu!atur. N

The devices ond ts disclosed herein  may S- connd by palents of Gen. b of an exp written eg t to the

eral Electric Company or others. Neither the di of any information hersin nor

the sale of devices by General Elactric Company conveys eny Ecemse under patent ' with other devices or ol by any p
of these d with other dnimw.kmn. In Qbo DT

p cloims h g oo L -

or others.

trory, Ganan! !'oeinc Compony
- ossumes a0 Kability for patent infringament arising eul of ony wie of these devices

e




—PRODUCT INFORMATION=  pu’ 120

7910

~ Planar Triode

‘The 7910 is a triode of ceramic-and-metal planar construction primarily intended for use as a plate-pulsed oscillatoror
amplifier at frequencies up to 7500 megahertz. : :

L .
- CHARACTERISTICS AND TYPICAL OPERATION
'+ AVERAGE CHARACTERISTICS Soo ot Test Conditions
5 - L , o e ' EfE B b g . Rk
: Sl - ' - Minimum - Bogey - Maximum - Units - vV ¥V M -V -Ohms
" Heater Voltage, ACor DCw,........... 6.0 63 6.6 Volts . ' o
: Heater CUMTent coviveeeoroetocsacasas 268 230 312 . Milliamperes 63 —mm mem eem e
s Plate CUrment cosvieveseseceeivaiones 7 122 . 18 . Milljamperes 6.3 ., 126 === -—= - 82
o Amplification FACIOr ce.ovvveenacssess B0 75 100 - : 63 15 - =—- 82
Transconduttance ceeeevecceecsessss 12000 16000 20000 Micromhos 63 125 ~-n --- 82
: .- Grid Voltage, Cutoff ..o iveveianiins === . =36 - -6 - Volts 63 15 - 01 -~ ===
* Direct Interelectrode Capacitancese S , : R - L e
GridtoPlate: (gtop) ceeeeeeeni. 0.85 1.05 .18 pf - .
. |ﬂput:9(0 (h+k) ....... cevpescscsne 1-5 . 201 . .,.<2.7 . qf - . - ‘ F— . o - e
o Qutputipto(htk).iiiiiiiiiieii s === 0018 0026 pt - o R
, Cathode Heating Time...covcaeveeec.. 60 ——- ~==—  Seconds
~ . PLATE-PULSED OSCILLATOR SERVICE = : s A e T
~ .Ffequerlcy--.-.--oo....-...-...-..~..-o-..'.-.o.no,.......-...-....-.n-n-.u.--.............;.--5900 Mwaheﬂz e
Duty FACtOr.esciveorscecsns vesess D cesesssencanas vesnare (00T
Pu‘seDumtion................................_n....--.---.-....................;.._.................1 i Micmseconds .
: Pulse Repetition Rale .uouvveerncscnecocioasecesansscacccsscasasossssascssasnsossonnsanns vessereses 1000 Pulses Per
' Peak Positive - Pulse Supply VOIt8g8. .. ccveeeesarerscctacterserestsissessrscaccnssasces crssesseseses 1000 Volts
Plate Current: Average DUring PUlSe..cveveeacevrosersacersoncssscssssossresssccssnsscesccssssseansnes 8,6 -~ Amperes
Gl'id cun’ent: AVGTBQG DUfing PUlse .‘l.......,.l.u‘..'.IQ‘VO"-O‘.;!Q“l!.ll;'I0;"-.0.’."...".QOIOOI_OOD.V‘-'I 0.2 s Ampel’es -

POWET output: Avel'age DUfinQ PU‘Se.... ."l...‘..l.'..I.QIO‘IE'..I.’I"‘DAI".Q‘..‘..‘Ql'.:.‘..’."v‘...t"i 100 g watts
. NOTES .
" The equipment designer should design the equipment so that heater ﬁd!tage is centered at the 'speciﬁed bogey valué, with heater

“sipply 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 Electric sales representative. -

- @ Measured at 450 KHz using & grounded adapter that pmyidgs shielding between external terminals of tube.

Kot Co GENERAL §B) ELECTRIC
i - ) ) | shpersedes P1 Sheet dated 7764 ‘ , :
|
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| _METAL-CERAMIC DIODE e

DESCRIPTION AND RATI NG

ABSOLUTE MAXIMUM VALUES

Heater to Cathode: (hto k)...... .12 pf

Peak Inverse Plate Voltage. . .... ..... 350 Volts

Steady-State Peak Plate Current....... 22 ' Milliamperes -
DC Output Current. .......... e ...~ 55 Milliamperes
Heater-Cathode Voltage - ‘

Heater Positive with Respect to

E L - ’ ‘The 7841 is a cathode-type diode of ceramxc-and-metal planar construc-
§ N i , . tion intended for detector and low-current rectifier applications.

!

- GENERAL
Bl
_ ELECTRICAL ; MECHANICAL

Cathode—Coated Unipotential = 7 Mountmg Position—Any

Heater Characteristics and Ratmgs ’ E ‘Ste outline drawirig on page 2 for dimensions and e!ectrxeel
Heater Voltage, ACor DC*. .. .. 6.3+0.3 . Volts connections. .
Heater Currentt............... ...0.215 - Amperes :
Direct Interelectrode Capacitances§ : :

Plate to Cathode: (ptok)......... 1.1 pf

MAXIMUM RATINGS

Cathode ......................... S0 Volts
Heater Negative with Retpect to .
Cathode........ovcciiiiiinnans. 50. Volts
' Envelope Temperature at Hottest
Point**. . ............... S 250 C

Absolute-Maximum ratings are limiting values of operating
and environmentcl conditions applicable to “any electron
tube of g specified type os defined by its published data
and should not be exceeded under the worst probob!e condu-
tions.

The tube manufcefurer chooses these values to provude
accepteble servicecbility of the tube, making no allowance
for equipment variations, environmental variations, and the
effects of changes in operating conditions due to variations
in the charocteristics of the tube under consideration ond of

- tially end throughout life no cbsolute-maximum valve for

_voltage voriation, equipment component variation, equip-

. environmental conditions, and variatiens in the characteris-
 ties of the tube under consideration and of all other electron
- devices in the equipment,

all other electron devices in the equipment.
The equipment manufacturer should design so that ini-

the intended service is exceeded with any tube under the
wors? probable operating conditions with respect to supply-

ment control -adjustment, loed voriation, signal variation,

AVERAGE. CHARACTERISTICS

* Tube Voltage Drop _ , , -
Ib=50MdhamperesDC....; .......... ; ............ P R ideeieaane -....26 Volts

FOOTNOTES

* The equtpment desxgner should design the equipment so that the heater voltage is centered at the epemﬁed
bogey value, with heater supply variations restricted to maintain heater voltage wnthm the speaﬁed tolerance
1 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 primary consxderat:on, itis recommended that the envelope temperature
be maintained below 175 C. R : .
The tubes and orrengomonn disclosed herein may be eoveud by putenn of clcmonh ln the nbnnee of an express written agreement ‘to the controry, =
Genergl Electric Company or others, Neither the discl e of any ! Electric Company assumes no liobility for potent infringemen) erising

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 purebanr of
vnder potent cloims covering combinations of tubes with other devices or tubes or others. . ’

GENERAL @ ELECTRIC




NOISE FIGURE IN DECIBELS

PREDICATED NOISE PERFORMANCE

TUBE DEPARTMENT

GENERAL ELEGTRIC

Owensboro Kentucky

100 ' e e s e s - 10000
Ef = 6.3 VOLTS {
50 Ec = 0 VOLTS 5000
Eb ADJUSTED FOR 1b = 10 WILLIANPERES |
IUNED FOR A{INIUUi NOISE
AL INPUT CIRCUIT LOSSES NEGLECTED
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PLATE CURRENT N MILLIANPERES
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AVERAGE PLATE CHARACTERISTICS | T Page 3
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_ PHYSICAL DIMENSIONS. -

S . e—520"4.004% s
T _ L
e || | Jer4500"£.000 54!
-—*-I v ’-— PLATE TERMINAL ] - ]
l H.RAD. [ §§ &
N\ : : S )
I 11| ~GRID TERMINAL 8T 1= Q
! ¥ =49 18
. w2 =
G K W. RAD.
i lé ¥ ReF. PLANE r - 4 .
. . N we . .‘ = -
eI CRIERE PR 1ae 1 Y
W' o 3 CATHODE . TERMINAL Fe. L.
. o el TN W
[ g 258
% HEATER TERMINAL < S ww
T : ‘ e R L]
e it 1l €8
HEATER TERMINAL . g aa
F
e ] 1L _ —
Q 400" £.00 4% .. -
Ref INCEES MILLIMEIERS
° ‘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
T E- ewe | 0.475 ——— 12.07
- F 0.163 - 0.193 4.14 " 4.90
G -—- 0.060 - 1.52
H - 0.030 ———— o 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 —— 5.78
v 0.088 0.094 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




INITIAL CHARACTERISTICS I.IMITS

Heater Current

Ef = 6.3 volts. . . . .i B

Plate Voltage :
Ef = 6,3 volts, Ec = 0 volts, Eb adjusted for Ib = 10 wa,

Transconductance

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

Amplification Factor
Ef = 6.3 volts, Eb

Heater~Cathode lLeakage Current
Ef = 6.3 volts, Ehk = 50 volts

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

-Heater Negative with Respect to Cathode « e e e e

. 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 o o« ‘o o o o o o
Grid tO Plate at 500 Volts d"c 3 - . . . . L .

Interelectrode Capacitances - B :
’ Grid to Plate: ’ (8 to p) « e o o’ o o 4 e . . .
Grid to Cathode and Heater: g to (h + K)o o '« « & &
Plate to Cathode and Heater:

SPECIAI. PERFORMANCE TESTS g '

Noise Figure - 450 MC
-Ef =-6.3 volts, Ec = 0 volts, Eb adjusted for Ib = 10 ma,

F bl 45015 m e e . et . LIS - . 'AQ LR A ) 0""

Noise Figure - 1200 MC
Ef = 6.3 volts, Ec = 0 volts, Eb adjusted for Ib = 10 ma,

Ful2025MC ., . . . o e e o ‘e o 0 o o e .o

Power Gain - 450 MC -

Ef = 6.3 volts, Zc = 0 volts, Eb adjusted for = 10 ma,

F-= 4505 MC, Bandwidth = § MC, win. . « ¢ o + o«

‘Power Gain ~ 1200 MC

Ef = 6.3 volts, Ec = 0 volts, Eb’ adjusted for Ib = 10 ma,
B o= 1zoo+sm Bandwidth = 10 MC, min .. '« . .o 0 "o

= 175 volts, Ec adjusted for Ib = 10 ma

pto(h+k) . 0_;- v s

Min.
. 280

. 75

11500

. 85

—e

- 0.25

£ ] 5.0
s
. .’3’0 . ’

-

DEGRADATION RATE TESTS

v 1000~Hour Life L U -
Statistical sample operated for 1000 hours to evaluate changes in transconductance end noise figure

N

with life.

Bogey
- 300

125

15000

110

1.75
""3.65

0.015

Max.
320

175

140

20-

20

7784
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- ﬁilliampei*es

Volts

Micromhos -

--Microamperes

Microamperes

" Megohms .

Megohms

‘Picofarade Lo
" Picofarads

Picofarads

7 pectbels < i
Decibels
Decibels

‘.Decibels,




AVERAGE CHARACTERISTICS
Plate Voltage. + o« o "+ o« &
CGrid Vol tage £ . . . . -
Amplification Factor . . .
. Plate Resistance, approximate
Transconductance. . + + '«
Plate Current. . o« o+ +
Plate Voltage, approximate

7784

CHARACTERISTICS AND TYPICAL OPERATION

. 175 - “Volts

. o we= Volts

. . 110

. - 7300 Ohms

. . 15000 Micromhos

L] L] L] . -
e o & o » o
® e o ‘e a2 s
* 8 o o e @
- L] L) - . *
. . L) . - [
‘. - . - ) .
L] . LI ) - .
o o o & e o
L] L) . L[] . *
L] . . L] . .
. L] . . '0 -
e .6 = o s @
R ’ . . - L) »
' . ' . . . L) L]
* 8 o & o o
. . L] . . .

Ib = 10 Millfamperes, Ec = O Volts. o o « « « o + o & o « « « « o .125  Volts

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

" Frequency « .+ .+ & ;- R

- Heater current of a. bogey tube at Ef = 6.3 volts, = oo oo ;r.-?»m

NOTES

The equipment designer should design the equipment so that heater voltage is centered &t the specified

bogey value, with heater supply variations restricted to maintain heater voltage withiu the specified s

tolerance. : S S e e s e e

Without external. ehield

The electrical connections. to the plate and cathode must provide good thermal conductivity from Ehese.:;

electrodes,  The plate contact must be sufficiently flexible to keep the lateral force on the plate
terminal at a minimum. : .

The 7784 1is rated only for class A amplifier service.

Does mnot apply to initial-emission-veloeity‘current

Adjusted for Ib = 10 milliamperes. -

'Adjust for Ib = 10 milliamperes, range must be variable from 75 to 200 volts., = ...~

Supply should be regulated. - . , s

For operation above 1000 megaeycles, the minimum noise figute will generslly be obtained by operation:~
. at zero blas, 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-chm variable cathode resistor recommended.fq:__l, L

. 10 Milliamperes ~ = °

(,

e e. o o » o« 450 1200 - 1200 1200 3000 .. Megacycles

Flate Voltage., . . o e e e e e aTie e Wk eme. T dkk oo 175 Yok Volts -
Plate-Supply Voltage#*. . e e e e e e mm= 300  e=m eee -==  Volts
‘Resistor in Plate Circuit (bypassed) e e o o & o === 17500 - e== . =es . ee=. . Ohms -
Gtid V01t838§§ . LI L) . . o« e . . . O L 0 EE 0 L f - [+ Volts s

- . " Plate Current. ”4'. . . . ¢« o . o e o . e o 10 = ’ 10 ) - 10 ‘7 . 10 _. ‘m_ -_ 10 o ) Milliamperes

" . Bandwidth, min ,' s e e e a4 o e s s e . s e «9 ... 10 .30 . .10 .- .10 . Megacycles -
‘Gain. 4w e e it e e bt W e e e e e 175 s XX e P T - Deeibels oo
Noise Figure, Power Matched e e e e e e e e 4.5 8.2 8.0 8.5 13,2 Decibels

T




4 —PRODUCT INFORMATION —

Page 1 10-66
Planar Triode 1784
FOR GROUNDED-GRID CLASS A : B
- UHF AMPLIFIER APPLICATIONS
: " The 7784 1s a high-mu, metal-and-ceramic triode intended for operation as a grounded-
grid, Class A radio-frequency amplifier at frequencies a&s high as 3000 megacycles.
Features of the tube include small size, planar electrode construction with close
v : spacing, inherent rigidity, and an enveldpe' structure convenient for coaxial circuit o
( applications. T
R h At 1200 megacycles & noise figure of less than 8.5 decibels may be obtained when the
7784 is used in a grounded-grid coaxial circuit, . )
" The 7784 d:lffers from the 6299 only in having an-isolated heater. = - Cos
BN ‘GENERAL -
) ELECTRICAL _ MECHANICAL
Cathode - Coated Unipotential o YOperat:lng Position - Any R o
: e Net' Weight. .« « i e s "o & o o 1/6 Ounce
Heater Characteristics end Ratings ) : o
" Heater Voltage, AC or DC*. . . . 6.3t0.3 Volts Cooling - Conductj.on!{ 4 R '
Heater Current¥ » . . . o « » o 0.3 Amperes e o
. Direct Interelectrode Capacitances§ R ) .
.. Grid to Plate: (g top). . o .. 1 75 ~pf .
--Grid to Cathode and Heater: R
gto(h+k).. . . . . 03065pf
S Plate to Cathode and Heater: L
( pto(h+K) . + .« o« o = 0015 o , .
' MAXIMUM RATINGS .
ABSOLUTE-MAXIMUM VALUES :
Plate Voltage- . .- - . L] . . . . . . . . . v e . . . » ‘. . . 200 Volts
Positive DC Grid Voltage s e e e s le w s e sie e e 4 e s s e &« o0 0 Volts
Begative DC Grid Voltage . . o ¢ o o ‘a5 o o "o & « o s 2 & o o & + 15 Voltsr-
Plate Dissipation o &+ &+ o o o e s & 2 4 4ie e s o4 e-e e s e+ 2.0 Watts
"DC Plate Current. . - . e e - *« » s e . . . . - . . . . . . o e 12 Milliampetes )
- DC Grid Curtent#. o e . e . . . [ ] . LI . P ¢« . . . e . >-( . 04 ‘mlliamperes_ L
" Heater-Cathode Voltage : o oo T , :
Heater Positive with Respect to Cathode . s ere e e e cee Tale e W ee 50 Volts
Heater Negative with Respect to Cathode . o' ¢ o e- s ‘o o o « % o o« » o 50 Volts

‘vaelope Temperature &t Hottest Pofnte o o o o « o s o ‘o e & & o o a .150 .

Absolute-Maximum ratings are l:mlhng values ‘of operat-- . all other electron devices in the- equnpment

“ ing and environmental conditions oppltcable to any electron -

tube of o specified type os defined by its published data
and should not be exceeded under the worst probable
conditions,

The tube mdnufacturer chooses these values fo prcwde

acceptable serviceobility of the tube, maklng no allowance
for equipment vcmcmons, environmental variations, and ‘the
- effects of changes in operating conditions due to variations
“‘in the characteristics of the lube under consideration and of

- The equipment manufacturer should desién so fbot 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 variotion, signal variation,

. environmental conditions, end variations in the characteris-

* ftics of the tube under conslderahon and of alt other electron
“devices in the equapmenf

The tubes and arrangements disclosed hcrem may be :oveud by patents of General

Elactric Company or others. Neither the d e of any i herein nor the
sale of tubes by General Electric Company zonuys any ficense under potent ¢laims
covering combinations of tubes with other devi ts. In the ab of an

GENERAL

. @xpress \vrinon ogvumom to the cenmny,

| E!c:frk C .
liahifity for potent infringement arising out of any use of the lubes with other devuu:
or elements by any pwchour of vubu or others,

@B ELECTRIC

_ Supersedes ET-F23 dated 12-61 - .
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< AMPLIFICATION FACTOR (u)

TRANSCONDUCTANCE {6a). 1K’ MICROMHOS

, , e AVERAGE CHARACTERISTICS
280 14000 T 140000
; I Vo X5 Es = RATED VALUE _
240 12000 s = EH; 00_Yo- 120000
v , : = ey v DR
- m - .
200 = 10000 100000
° .
2
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K~55611-TDI60-3 -

RECEWING TUBE DEPARTMENT

ELE%TR!C

GENERM f)

Owensboro, Ken#ucky

" PLATE CURRENT IN MILLIAMPERES = -

JAKUARY 9, 1962 - .
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: AVERAGE PLATE CHARACTERISTICS
70 s '
Ly 4
1S
. Ey = RATED VALUE
60
Vi
.
)
W50
w
Q.
-
- 4
par}
= 40 A
=
= .
=
w 30F :
& N
= 4
u V.
(W] 'r
5
i~ 20 : :
10 , ; it
: : 3.0
T = D J
: INEU TN ; :
N s = : maEas H
00 100 200 : 300 R 400 3 , 500
: IR ' . PLATE VOLTAGE IN VOLTS .. N T
K=55611-YD160~1" RN e - - SANUARY 8, 1962
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DEGRADA‘I’ION RATE TESTS

Fatxgue

Statistical sample vxbrated 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 ¢ps

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-cithede . -

leakage. heater cutrent, and transconductance.

Shock

approximately 450G in each of four positions. The acceler-

- ating forces are applied by the Navy-type, High Impact

(fiyweight) Shock Machine using & 30° hammer angle,

- Tubes are operated during the test with Efm6.3 volts,

Eb=250 volts, Ehk= 4100 volts, and Rk=68 chms,

Following the test, tubes are evaluated for low frequency

vibrational output, heater-cathode leakage, heater current,

and transconductance,

Stabxhty Ltfe Test

The statistical sample subjected to the Interrmttent 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.

Statistical sample subjected,to 5 impact accelerations of -

: Intenmttent Life Test -

Statistical sample operated for 1000 hours under the follow-
ing conditions: Ef=6.3 volts (cycled—on 13{ hours, off
3£ hour), Eb =200 volts, Ecc= +7 volts, Ehk = —20 volts
d-¢, 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, gnd current, trans-
conductance, - noise ﬁgure. heater-cathode leakage, and - -
. interelectrode leakage resxstance. . . o .

Interface foe Test .
Statistical sample operated for 1000 hours with Ef=6.6
volts, no other voltages applied, and evaluated for cathode

_ interface resistance fo!lowmg the life teet.

Heater-Cyelmg Life Test _ cee
_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, -

7 and heater-cathode leskage current. - :

Note: The conditions for some of the indieeted tests have

deliberately been sclected to aggravate tube failures -

- for test and evaluation purposes. In no sense should -
: these conditions be mterpreted &s suxtable circuit
L operatmg condxtxone. o
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 SPECIAL PERFORMANCE TESTS

Grid Recovery . - ' o o .
Change in Average Plate Cutrent.....'....’. Ceeneireeranes Cigee
" Peak Plate Current Backswing. :.....on vvvinriinrnennal oen

Tubes with poor grid recovery affect circuit operat:on when the

paralle! RC circuit were in series with the grid. This effect may

i _Min."; T

- -grid is driven positive by a pul;eofsxgnal or noise, somewhat asifa: -~ -

" occur in tubes of any type, but is unimportant in many applica- " -
- tions. In the majonty ‘of 7768 tubes the effect is negligible, but to -

eliminate the few in which it may be excessive, tubes are tested

Upon application to the grid of & 3 volt positive pulse (prr = 60

Low Frequency Vibrational Output B AN

Statistical sample is subjected to vibration in each of two e .
plancs at 40 cps, with peak acceleration 15G. Tube is oper- -

ated with Ef = 6.3 volts, Ebb=250 volts, Rk =68 ohms (by- :

" ‘passed), RL-2000 ohms . ‘
Low Pressure Voltage Breakdown Test

Statistical sample tésted for voltage bréakdown at a pressure

* of 8mm Hg, to simulate an altitude of 100,000 feet. Tubesshall -
_ not give visual evidence of flashover or cororia when 300 volts - -
RMS, 60 cps, is applied between the plate and grid tema!s o

'OUTLINE DRAWING
- A. . ' s . :”. N

_fon S

3 .
.n's-s.oos- L] 1/ e
| _.628

L]
7272003

¥
.ﬂ.i’&.OOF

.I1. 2 005

CPLATE CURRENY o T

B Bogey

- under ‘the following conditions: Ef=6.3- volts, Ebb=250 volts, R R
Ry =0.01 ‘meg. Ec is adjusted for Ib=10'ma. SRENRE I SR

" pps, duty factor = 0.0012) the change in average plate current is o
- “noted, and the peak plate current backswing is measured. The -~ =
.- following diagram shoWs qualitatively the plate current-timerela. =/
: 'tlonshxp fora tube (thh poor grid recovety) subjected to thxs test. e

7768
Poge 3
1062

Mex,

1.0 Milliamperes -
2.0 Milliamperes

'S0 Millivolts RMS -~~~

* PLATE CURRENT VS, TIME ~
- —GRID RECOVERY TEST

—-——Mm CURRENT EEFCRE 'ULSIS ARE anu:s

'lM( PULSE CURREINT

: [;I, ERAGE CURRENT WITH m ArsLIED

gt

PEAR PLATE CURAENT BACKSWING

.

TIME
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: CHARACTERISTICS AND TYPICAL OPERATION
AVERAGE CHARACTERISTICS o S - - S S
Plate Voltage. ..... P S 200 Volts Ttansconductance ........... R 50000 Micromhos - -
. Grid Voltage. .......... PP vvee..s+6.0 Volts Plate Current. . ...... ereeseaseeiiieas 24 Milliamperes
: Cathode-Bias Resistor. . .. ..ocvvvnienennen ... 270 Ohms Gnd Voltage, approximate ‘ S .
- Amplification Factor....... oo . 000000, 0000228 ' Ib-lOOchroampera..;'.:.':...".‘.:..’-'-‘3 Voltg ="~ =
- Plate Resistange, approximate. ... ...........4500 Ohms Looe : e L B e
' FOO‘I’NOTES

e The equxpment desxgner shou!d desxgn the equipment so . § Wxthoixt external shield.

that heater voltage is centered at the specified bogey value, ! Operatxon below the rated maximum cnvelope temperature -

with heater supply variations restricted to maintain heater - is recommended for app‘lxcatmns requmng the longest
“voltage within the specified tolerance. . : possxble tubc life.
t Heatcr current of a bogey tube at Ef = 6.3 yolts, . o S ! ' -
INI'I'IAI. CHARACTERISTICS I.IMI'I'S
Min. " - 'Bogey Max.
Heater Current - ‘ RREE : . ' ‘ B :
Ef-63volts R R 370 400 ~ 430‘.Mﬂhampcresv_.>
,~ Plate Current : S o ' S
: Ef=6.3 volts, Eb- 200 volts, Rk =22 ohms (bypassed) ..... 14 2 30 Mslhamperu »
Transconductance Ly
. Ef=6.3 volts, Eb=200 volts, Rk=22 ohms (bypassed) ..... 40000 50000 . 60000 Micromhos
Amplification Factor = ' S L T
Ef= 6.3 volts, Eb=200 volts, Rk-22 ohms (bypassed) cees 170 - 225 <. 280
GndVoItageCutoﬁ' ' T I » L Sl BREY
Ef-6.3volts.Eb-200vo!ts,Ib-loo;ca.,...,...f.;.._.;. ' -30 - —~50 Volts
Noise Figure - .- o o SR s AR
Ef-ﬁSvo!ts,EbanSOvo!ts,Rx,-3300ohms. Rk-?Zohms - e T
‘(bypassed), F-zooMC-alo me..... e Cenedd 3.0 ~. 4.8 Decibels = v -
Intere!ectrodeCapacztances TP AP T " I I RN TS
"Grid to Plate: (gtop).- « R vee L L3 LT Y pf
Input: g to (h+k)...... Ceseeireeseritiiiiiiiieas L = 60 - 7.5 pf
‘Output:pto(h+k)....... 0.01 0.018 0026 pf
; HeatcrtoCathode.(htok).....‘......_ ..... Nieaenee ceee o L5 240 33 pf
- Negative Grid Current - o T ' " '
e Ef-ﬁévolts,Eb-%Ovolts,Ecc- -1 Ovolts,Rk-zzohms I B E o
- (bypassed), Rg=0.1meg....ccovvuieeneens cesssie N P TR P . 0.5  Microamperes
. Heater-Cathode Leakage Current " B S ' '
. Ef = 6.3 volts, Ehk =100 volts , R v ‘ - VA
Heater Positive with Respect to Cathode ......... eed  easea eaeae - 20  Microamperes
Heater Negative with Respect to Cathcde ........... SRETIET Ceeees T 20 Microamperes
Interelectrode Leakage Resistance ' ' ‘ ‘
3 Ef =6.3 volts. Polarity of apphcd d-c interelectrode voltage is
u ' such that no cathode emission results. : v . R :
" Gridto Al1at 100 voltsd—c................ eereees S0 ... ..... Megohms
“Plateto All at 300 voltsdC......ovuvivaines veeses o 80 Ll eeevs - Megohms

' Gnd messxon Current ' ' > Lo : R
Ef=7.0 vo!ts, Eb =200 volts, Ecc:- —15 volts, Rgno Imeg.. ...t e - 2.0 Microamperes
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77 68

ffff'METAL-CERAMIC TRIODE

. :,[ DESCRIPTION AND RATING

FOR BROADBAND RADIO-FREQUENCY AMPI.IF!ER
APPI.ICATIONS

The 7768 xs a hzgh-mu triode of ceramnc-and-me,tal planar constructxon
"primanly ‘intended for use as a broadband radid-frequency ‘amplifier. The’
7768 is especially suited for use where unfavorable conditions of mechamcal
shock mechamcal vxbratlon, and nuclear radxat:on are encountered. :

GENERAL |

ELECTRICAI.

’ Cathode—-Coated Unipotential
Heater Characteristics and Ratings

. MECHANICAI.
Mountmg Posxtxon—-Any

Heater Voltage, ACor DC*......63=0.3 Volts See Outlme Draiving on page 3 for dxmensxons and electrical
Heater Currentf..... ceveven Ceenen ...04 Amperes - connections . .
. Direct Interelectrode Capacxtances, o
Grid to Plate: (gtop)..... Ciienens 17 pf i
N I Input:gto(h+k)......... ciesie..60 pf
) N ‘Output: p to (h+k).. v, .. 0018 pf
( Heater to Cathode: (h tok).........24 pf -

R MAXIMUM RATINGS -

ABSOLUTE-MAX!MUM VALUES . LT Heater Positive with Rapect to -
Plate Voltage. . .. ........coinitn ....330 Volts g Cathode......................._..50 Volts
Positive DC Gnd Voltage. . . L ceis ...0 Volts 'Heater Negative with Respect to ,

- - NegatweDCGndVoltage e e e ..50 “Volts Cathodc.._..‘;....1.f............50 Volts -

o N i : ' . Grid Circuit Resistance -~ . o

Plate D:ssxpatxon ................ e 5.5 Watts L With Cathode Bias. .. ... L oot 'M egohrris _
DC Cathode Current............... ..30 Milliamperes Envelope Temperature at Hottest - .
Heater-Cathode Voltage : :

CPointd. . il 250 ©

Absolute-Maximum ratings are limiting values of operating -

and environmental conditions applicable ‘to any electren
tube of a specified type as defined by its published data

- and should not be exceeded under the worst prcbable conda- ,

tions.

The tube mcnufcclurer chooses these yalue; 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 voriations

in the characteristics of the tube under consideration ond of

all other electron devices in the equipment.

The equipment manufacturer should design 30 that ini-

“tially and throughout life no cbsclute-maximum valve for

the Intended service is exceeded with any tube under the
wors? probable operating conditions with respect to wpply-
voltage variation, equipment componen! variation, equap-
ment control adjustment, load chmon, signo! voriation,
environmental conditions, and variations in the characteris-

" tics of the tube under consideration and of all cther electron

devices in the equipment. ~

'l’ho tubes and om-mgemonls dmlond heutn may e covered by patent .of

b4

§ 13, In lhe b ol on express ritt

Gaeneral Electric Compon Z or others. Neither the disclosure of any Inf
herein nor the sals of bes by Generol Electric Company conveys any license

under patent claims binations of tubes with c’hu dovlm or

' GENERAL

& ELECTRIC

0 .
Genera! Eleciric Compony assumes no liability (or infring ement orising
out of any vie of the an with other devices or ele by any purch of

tubes or others,
LIS
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o/ , . CHARACTERISTICS AND TYPICAL OPERATION
"AVERAGE CHARACTERISTICS UHF OSCILLATOR SERVICE . ,
Plate Voltage. . ............ 100 150 Volts "Plate Voltage. .. .. ... cveenntn e, 150 Volts
© Gfid Voltage. .............. 0 ——  Volts ‘Grid Resistor.. .. .. ceiviieasevesea. .. 7000 - Ohms
. Cathode-Bias Resistor....... i — §2 Ohms . ‘Plate Current.. ... T T T 4.0 - Milliamperes
~ Amplification Factor........ — 90 : T Frequency .. .t iies.. e .... 450 Megacycles -
. Transconductance. .. ....... 211,500 10,500 Micromhos Grid Current...... ... ... 00 e et 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 :e centered at the specified bogey
.- value, with heater supply variations restricted to maintain heater voltage within the speexﬁed tolerancc
+ Heater current of a bogey tube at Ef=6.3 volts

+ Without external shield.

""‘For applications where long hfe is a primary consxderatxon, itis recommended that the envelope temperature

be maintained below 175 C.

OUTLINE DRAWING

NOTE: Maximum eccentricity of
= insulators ©.010 in." -
" from center line.

HEATER

[,__,____--____-_4.-'_-::--__.._,_ ; t—““ﬂ\‘n]
e lp20" 428" :
_ SR k- +.005*
catwooe L oooooi A N—
S ogpee ATEL
. : “goose  tOIS"
GRID b oy g TT
' J28% -] L :
: 2.005" LT '
PLATE L oo b
—PLATE ooy emmee e
J . . .

-
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METAL—CERAMIC TRIODE

' GENERAL

=—==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.

ELECTRICAI.

Cathode—Coated Unipotential
Heater Characteristics and Ratings
Heater Voltage, ACor DC*....... 6.3x0.3 Volts
Heater Currentf. . ....coveviennann. 0.24 Amperes
Dxrect Interelectrode Capacitances$

Gridto Plate: (gtop).......c.cuvnen 13 pf

Input:gtoth+k)......oooonninnntn 1.8 pf

Output:pto(h+k)...............0032 pf

pf

Heater to Cathode: (htok)..........L5

MECHANICAL
) Mountmg Position—Any -
‘See outline drawing on page 2 for dimensions and electrical
connections.

MAXIMUM RATINGS -

. ABSOLUTE MAXlMUM VAI.UES

Plate Voltage ........................ 250 Volts
Positive DC Grid Voltage. ... ....... ....0 Volts
Negative DC Grid Voltage. ...... PR 50 Volts
Peak Negative Grid Voltage. ........... 50 Volts
Plate Dissipation................i00n. 1.0 Watt )
DC Grid Current. .. ........... eeied 2.2 Milliamperes
DC Cathode Current. . ... ......c%v..s 11 Milliamperes

Peak Cathode Current....... evaein. 80

Milliamperes . -

Heater-Cathode Voltage
“ Heater Positive with Respect to
Cathode.............. ederseeea. S0 Volts
Heater Negative thh Respect to
Cathode..... P D 50 Volts
Grid-Circuit Resistance. ... . . el 10,000 Ohms

Bulb Temperature at Hottest Point**.7.250 'C

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

tions.

ccceptable serviceability of the tube, making no allowance
for equipment variations, environmental variations, and. the
effects of chonges in operating conditions due to variations
* in the characteristics of the tube under consideration and of

and should not be exceeded under the worst prabable condi-
- “worst probable operating conditions with respect to supply-
The tube mcnufacturer chooses these values to provide

"all other electron devices in the equipment.

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

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

The tubes cnd cmmgemenn disclosed henin may be covered by patents of
. General Electric Company assumes no liabllity for patent infringement arising

General Electric Company or others. Neither the d e of any
Nerein nor the sale of tubes by Geneéral Electric Company conveys ony license

vnder potent claims covering combinations of tubes with other devices or

GENERAL

i1 ts. In the ob of an express written agreement fo the contrary,

out of any use of the tubes wnh other devices or slements by ony purchaser of
tubes or ovhcu. .

*ELEGTRIC'




1644

Page 6
: 10-66
PREDICATED NOISE PERFORMANCE - -
100 T [T TTTI ; 1 10000
Ef = 6.3 VOLTS H
50 Ec =0 vours - . : ~ Bsono
Eb ADJUSTEC FOR 1b = 10 MILLIAWPERES ]| -
TUNED FOR WININUN NOISE
ML LY INPUT CIRCUIT LOSSES NEGLECTED =
v N =
N , s
N =
310 1008 —
w — s
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S - 2 =
-d —
w50 —N- > 500 s
» ”
- g}<0,°' -
= W ING, w
2 < TG ]
-— 5‘/ \ =4 -
- \ . N, 4
. QB—/ \oep B i
@ 1.0 G 100
= s 7 =y T~
w\’.‘,” - &
'
0.1 10
10 50 100 500 1000 5000 19908

et Tareses FREQUENCY IN NEGACTCLES.

SEPTEVNER 15, 1885

s 'r‘ué.x-; DEPARTME&T o
 GENERAL @B ELECTRIC
e 'Owensborq,' ’K‘ent‘ucky ": S

R et




N

. PLATE CURRENT IN NILLIANPERES

TN

1644

' ' | K Page §
AVERAGE PLATE CHARACTERISTICS * _ 10-66

J ay

of
sl— |
Ry
JU Y b Ner=6.3 vors

AN NAVIV R AT
/ / '

AVAV/RAVIV A
AN/ EAV.IAAVIVE
INAVAVIN RAVIV.RAVAv
VI AVAN, //Uf

/

-
< .

WAV 7/
AIAVIV/
/ 77

/7

/|

/

/
/A
/ 1/
/\ /
////
s
==

WNE NN
a;o

' /
AVIV. S avAY 7
AV VIAT T TP AT
YV AAAA TP 5
A A e e LT

0 180 ‘ 200 300 T 400

e PLATE VOLTAGE IN YOLTS , :
'»» l'?”l,"""" " ) ) : } . . ?E"!IIER ’?7 |'I?

AVERAGE TRANSFER CHARACTERISTICS

i

A

Ef ¥ 6.3 VOLTS

£
~..._£L
.~'£gg~'b

~—_
\\/5‘,

poy

<«

) Y- =

\‘
%
-
PLATE CURRERT IN WILLIANPERES

v 7 // ;

,/ // »
' I ey __// / g

-40 30 - 20 SRS | I R T

" GRID VOLTAGE SN VOLTS

£-55611-TD148-2 SEPTEURER 19. 1988




7844

-

Page 4
10-66

'PHYSICAL DIMENSIONS

'ALIGNMENT GAUGE

S/ e 520" £.004"—»
T
v A .4 500" 40005/
-~ vl PLATE TERMINAL 1
t | INIEEIE
¢ H.RAD , § 3
r | RID TERMINAL g T 4 T H
T o e s9
e i ;
K W. RAD.
§ 1! ¥ REF. PLANE R .
T o AR )
f-r 4 LD (| —carrooe ano I.% ‘ ' ff, ‘
—g " HEATER TERMINAL - A P R b
. M |_—GETTER TERMINAL @ T3 § 8
{ (DO NOT USE FOR ANY - , $ o
Y ik DC OR RF CONNECTION) K og"
. ©
HEATER TERMINAL - : : §r &g
i _ - _,,I—L l
ot —— P it T
SR WS—— 400" £.004% . -
b—;—f—R—.
Ref INCEES MILLIMETERS
: Minimum Maximum Minimum Maximum
A 0.960 1.040 24.38 26.42
B 0.530 0.590 13.46 14.99
€| 0.410 0.470 10.41 | 11.94
D - 0.272 - 6.51
E - 0.475 atatnd 12,07
F 0.163 0.193 4.14 . 4.90
G - 0.060 - 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 - 0.257 - - 6.53
Q 0.326 0.334 8.28 8.48
R ———— 0.385 - 9.78
. 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 _




- ‘Heater Current ‘
J'_ - Ef = 6.3 volts . - - . . . .-' . . .

iPlate 'Voltage

Ef = 6.3 volts, Ec =0 volts, Eb adjusted for Ib = 10 ma . . . 75

«' . . Trensconductance
Ef = 6.3 volts, Eb

Amplification Factor

¢ ~ INITIAL CHARACTERISTICS

175'volts, Ec 'adjusted for Ib = 10 ma. . .11500

Ef = 6.3 volts, Eb = 175 volts, Ec adjusted for Ib=10ma. . . 85

(:‘ Intetelectrode 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 e e

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

SPECIAL PERFORMANCE TESTS

’ 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 = O volts, Eb adjusted for Ib

- A Bandwidth = 9 m, min . . . . . - . .
Power Gain -~ 1200 MC. o ’

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

.Bandwidth = 10 m min. . . . . . . .

LIMITS
Min. Bogey
.« .. .280 300
125
15000
110
. » . . . 2;5 -
. . ¢ . é 25 ——
c e e e el LTS
. o o « ¢ 3.0 3.65
. » . . hatetced 0.015
: ﬁﬂin.

10 ma, F = 450¢5 I

10 ma, F = 12005 MC ===

10 ma, F = 4505 MC, -
’ [ ] [} 15

10 ma, F = 1200:5 MC,

. s e . . .

DEGRADATION RATE TESTS

1000-Hour Life °

« o« 15

Max.
320

175

20000

140

1644

Page 3
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Milliamperes -
Volts

Micromhos

Megohms

Megohms

?1cofaradsJ'

" Picofarads

Picofarads

Decibels

Decibels :

Decibels

‘Decibels

Statistical sample operated for 1000 hours to evaluate changes in transconductance and noise figuxe »

with life. :
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1086 . ; CHARAC‘I‘ERISTlCS AND TYPICAI. OPERATION

" AVERAGE CHARACTERIST!CS ' : g
"Plate Voltage. .« .« « =« . b .« o . . 175  Volts

Grid VoltageA. . . =« « &
Anmplification Factor . . .
- .Plate Resistance, approximate
Transconductance. o« « o
Plate Current. . v o o o
Plate Voltage, approximate

. we- Volts

15000 = Micromhos
. 10 Milliamperes

e e o & o
* e 8 e o e
® s o 8 a o

. 7300 . Ohms

e e s s »
e e e e e
BRI S
v e s e e .
e ¢ o o s o
4 e s e e @
L R Y S
e e e e e e
-o o s s
e e s . . .
o s s e 0 e
« o e s e e
e s v e s s

Ib = 10 MilliamPEtes, Ec = 0 volts. o e ‘-V ’ ) 0 . . . o .. : ‘- o . . . . 125 Volts

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

"Frequency . . e s s e e

Plate Supply Voltageé . . e o e .+ « « « s+ » & <300 " 300 300  Volts
"Resistor in Plate 01tcuit (bypassed) e e o s e 4 & s & ‘12500 " ¥7500 17500 Ohms

Grid Voltage** - . . . - . . ) » . . . . . " s . o 0 [ B 0 Volts 3 k
Plate CUrrents o o o o o o o o ¢ a4 e e e & e efe o 100 70107 10 ° Milliampétes’
Bandwidth min T e . . . . . . . » LY . . . 0 . . . 10 10 10 : Hegacycles
Gain. . . . ) . . o‘ . ; 0‘ . . * @ . . . . . . 17-5 . 17 . 11 X Decﬂ:&ls

Noise Figure, Power-Matched

«n

)

Tawe =

. <450 . 1200 3000  Megacycles

« 4.5 8.2 13.2 ‘Decibels

- NOTES e

~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.

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 megscycles, the minimum noise figure will 3enerally be obtained by operation .
at zero bias. For operation below 1000 megacycles, the use of 8 cathode resistor or grid bias should
be evaluated for the particular application.

N




Planar Triode
~ FOR GROUNDED-GRID CLASS A R
'UHF AMPLIFIER APPLICATIONS

—PRODUCT INFORMATION— - run

10-66

7644

e ~

The 7644 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 comstruction with close
spacing, inherent rigidity, and an envelope structure convenient £or coaxial circuit

applications.

Within the limitations of its ratings » the 7644 may be used in radar receivers y OT simi-

lar applications; where the grid of the tube may be driven positive by leakage pulses, The

- physical appearance and dimensions of the 7644 are 1dentical to those of t:he 6299, and the
3 electrical characteristics are nearly identical. :

GENERAL

 ABSOLUTE-MAXIMUM VALUES

Plate VOltage. « o « o o ‘s o ‘o ‘o o« o ‘s
Negative DC Grid Voltage « "= « o« ¢ o o ‘o
L Plate Dissipatioﬁ . . . . . . * e . ¢ e
- DC Plate Current. . e e e . . v « e e .
Leakage Pulse , . '
‘Duty Cycle. . . e e e e e w e e e e
Pulse Width. . . . o e . - « e . . .
. " Peak RF Grid vﬂltase# o e e e “ e . . .
R Envelope Temperature at Hottest Point. « '+ o &

~ ELECTRICAL

. Cathode - Coated Unipoten_ﬂ;l

Heater Characteristics and Ratings e o
Heater Voltage, AC or DC*. . .  6.3%0.13 -Volts
Heater Currentt « ¢« o« o+ o o - o+ 0.3 Amperes

Direct Interelectrode Capacitances§

Grid to Plate: (g top) « . .+ .+ 1.75 pf
Grid to Cathode and Heater: e T
g to (h + k) e« . » e o s ..s 3.65: Pf
Plate to Cathode &nd Heater:
ptolh+k) e o s o o 0 0015 pf

s o o o

'MECHANICAL
Operating Position -~ Any

"Cooling - Conductiont

MAXIMUM RATINGS

200 ~Volts

ing and environmental conditions cpphcuble to any electron

" fube of a specified type as defined by its published data

and should not be exceeded under the worst probable
cenditions.

“The tube manufacfurer chooses these valves to provide

in the ‘characteristics of the tube under consideration and of

- Absolute-Maximum ratings are Ixmmng' valves of operat- -

_acceptable serviceakility of the tube, makmg no allowance
for equipment variations, environmental variations, and the
effects of changes in operating conditions due to variations

all other electron devices in the equipment,
The equipment manufacturer should design so that ini-

- tiolly and throughout life no chsolute-maximum valve 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 veriation,

‘environmenteal conditions, and variations in the characteris-
fics of the tube under consideration and of all other electron .

devices in the equipment,

The tubes ond cm:ngomoon disclosed herein moy be covorod by pGnnh of Gcnorol

Eloctric Company or others. Neither the disclosure of any inf ion herein nor the
sale of tubes by General Electric Compuny conveys ony license under patent claims
b of an

covering combinations of tubes with other devi or el ln the

GENERAL

oxprou mmen ogroomont to the Y. G | Electric Comp

tiability for potent infringement orising out of any use of the tubes with othtr d«lcu :

or elements by eny purchaser of tubes or others,

Supersedes ET-T1593A dated 12-61 -

" Net Weight, approximate . . ' ‘. .+ o 1/6 Ounce .

. . . ¢ e eie » e, e « 15 . Volts

e e e e v wiee e e 02,0 Watts

e s s 4 s e a ' e-e o 12 - Midlliamperes
. . - " . . . . . . 0.0011 : ’ .
e e s els e 4 s 4 e-e-15 . Mecroseconds
‘e . * - '3 - e o s s @ 7-0 : Volts

e s e & e e s e a. s « 150 c
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AVERAGE TRANSFER CHARACTERISTICS
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