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TECHNICAL HANDBOOK SERVICE

PREFACE

In order that you may obtain the maximum benefit from your Mullard Technical
Handbook, we ask you to read carefully this short description of the Handbook
Service and how it is organised.

By following the simple suggestions given you will ensure that your Handbook
is always up to date, and will avoid much unnecessary correspondence and
work both at your end and ours.

THE HANDBOOK

The Mullard Technical Handbook is published in seven volumes plus a
general index,

You may possess the complete Handbook, or only one or mare of the volumes.
Should you wish to obtain any volumes not in your possession, pleaze write
to Mullard Central Technical Services for subscription terms, guoting the
serial number of your existing Handbook.

KEEPING THE HANDBOQOX UP TO DATE

Each volume has a separate index, and is sent out complete with section
dividers and all current data sheets in their correct positions. As new or
revised sheets are issued, copies are sent to all subscribers, together with a
list indicating the position in which each sheet should be filed.

ACKNOWLEDGMENT OF RECEIPT OF HANDBOOK

In order to ensure that these sheets reach the carrect individual you are
earnestly requested, immediately upon receipt of your Handbook, to detach
and mail to us the "Acknowledgment of Receipt Card" which you will find
just inside the cover. Please make sure that the name and full address to
which supplements should be sent are clearly given in the space provided.

CHANGE OF ADDRESS OR OWNERSHIP

Any change in the name or address should be notified in a similar way by
using the “Change of Address or Ownership Card” also included at the front
of each Handbook,
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FILING DATA SHEETS

The prompt use of these postcards will ensure that, as far as is humanly
possible, our mailing records and your Handbook are maintained up to date.
This can be achieved, however, only with the co-operation of Handbook
owners, not only by notifying us of change of address but by filing new data
sheets as soon as they are received and removing obsolete sheets.

Neglect of this simple task may lead to loss of data sheets, and an incomplete
Handbook congested with out-of-date information.

We cccasionally receive letters from Handbook subscribers who have allowed
their Handbooks to become disorganised, asking whether they may return
them to us to be made up to date. Please note that we cannot undertake
this service. What we can do, however, is to send you a copy of the latest
index so that you can check the contents of your Handbook. We will then
send you, free of charge, copies of sheets which may be missing.

CORRESPONDENCE

Correspondence concerning the Handbook Service should be addressed to:
Mutfard Limited,
Central Technical Services,
Mullard House,
Torringtan Place,
London, W.C.1.

When writing, please guote the SERIAL NUMBER which is given on the
introduction page of each Handbook. This number links up with cur records
and mailing system, and is repeated in the address on every set of supple-
mentary sheets issued. By guoting this number you will save us a great deal
of work and avoid delays in answering your lefters.
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Mullard Technical Handbook
GENERAL INDEX TO VOLUME ONE

This index of Mullard receiving and amplifying valves, special quality receiving
valves and television picture tubes will be reissued periodically to incorporate
the latest information. It does not include data sheets for maintenance type
receiving valves and cathode ray tubes which are contained in Yolume 2.

Data sheets for types starred thus (*) have not yet been published but will be
issued when they are available. A guarantee that these vaives and tubes will become
available is not implied by their inclusion in this list.

The issue number or date given against each type shows the latest information
published and should correspond to that given on the data sheet at the bottom
left-hand corner of each page.

Issue No. Type Pages Issue No. Type Pages

. or Date No. or Date No.
Sept. 67  Preface 4 &eceivin_rg an)d Am;:ilifying Valves

urrent Types)—contd.
Oct 67 G.enea;a; Index Vol. 1 4 Feb 60 yECCBZ D1-D3
4 List of Symbols 2 Feb 60 ) c1-C7
PART 1 lune 64 ECCB3 Dt-D2
Receiving and Amplifying Valves May 60 " D3-DS
{(Current Types) Aug 65 " C1-C3
Mar 63 Valve Type 5 Dec 65 ECC85 D1-D2
Nomenclature Dec 65 " C1-Cé
Mar 60 General Operational 18 Aug 59 ECCS8 D1-D2
Recommendations Oct 59 . c1-C3
July 63 DM1&0 D1-D2 1 ECF80 10
Mar &0 ” c1-C2 Sept 60 ECH83 D1-D3
. Dec 65 DY D1-D2 Sept 60 " Cc1-C7
Nov 65 ” C1 Nov 63 ECH84 D1-D2
DY8é Nov 63 " C1-C4
Oct 63 4 Hyg7 D1-D2 Mar 64 " C5c6
Jan 66 DY802 D1-D2 2 ECLBO 17
Jan 66, ct 1 ECL82 15
May 59 EAS2 D1-D2 Nov 63 ECL86 D1-D4
May 5% ., = Nov 63 " ct-Cc8
2 EABCS0 10 Jan 60  EF80 D1-D2
2 EB9Y 3 Jan 60 c1-c11
1 EBCH1 5 July &1  EF85 p1-D2
July 59 EBF83 D1-D2 July 64 " Cc1-C2
July 59 " c1-C3 Nov 60 " C3-C5
. 1 EBF8Y 7 Dec 65 EF86 D1-D4
ECC®1 11 Dec 65 . c1-c1
()
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Mullard Technical Handbook

GENERAL INDEX TO VOLUME ONE

fssue No. Type Pages Issue No. Type Pages
or Date No. or Date No.

Receiving and Amplifying Valves Receiving and Amplifying Valves
(Current Types)—contd. (Current Types)—contd.

Oct 61  EF9 D1-D2 Mar 61 PCCB9 D1-D2
Oct 61 . C1-C13 Sept 60 " D3-D4
Oct 61 EF92 D1-D2 Feb 59 " C1-C2
Oct 61 . c1-C8 July 64 . C3-C4
Jan 63 EF95 D1-D2 Sept 62 PCC189 D1-b2
July 61 " C1-C6 Sept 62 . c1-C3
Feb 62 EF183 D1-D4 3 PCFBO "
Aug 61 . c1-C2 lune 63 PCF86 D1-D2
July 64 ” C3-c4 Jan 62 " C1-C2
Aug 61 . C5-C10 Nov 60 . C3-C4
Feb 62 EF184 D1-D2 June 63 " C5-Cé
Sept 63 . C1-Cb Nov 60 " c7
May 63 " Cc7-C8 Mar 64 PCF801 D1-D3
Sept 63 . C9-C12 Mar 64 " ci-C2
Apr 64 EL36D D1-D2 July 64 " C3-C4
Oct 58 . D3 Mar 64 . C5-C12
July 60 " C1-C12 Oct 63 PCF802 D1-D3
Mar 61 N C13-C15 Oct 63 . C1-C6
June 63 . “7-cn Mar 63 PCF806 D1-D2
Feb 60 EMS81 D1-D2 June 2 ) C1-C7
Feb 60, C Dec 65 PCH200 D1-D3
May 62 EMB7 D1-D2 Dec 65 . C1-C4
May 62 < Apr 60 PCL®2 D1-D4
July 64 E$3§ D1-D2 July 60, C1-C14
Wy 64 . c1 July 5% PCLB4 D1-D3
jan 60 EZ80 D1 July 59 ., c1-ce
Jan 60 .. c1-C2 lune 62, 9
Jan 67  GY50 D1-D2 May 65 PCLBS D1-D4
May 65 " Ct May 65 " C1-C4
Apr 65 PC86 D-D2 Oct 61 " C5-C10
Oct 63 " c1-C2 Oct 63 PCL86 D1-D3
July 63 PC88 D1-D2 Oct 63 . C1-Cs
July 63 " c1-C2 Apr 67 PDS500 D1-D2
Dec 65 PC900 D1-D2 Apr 67 " 1
Dec 65 . C1-C5 Feb 66 PFL200 D1-D2
Dec 65 PCCBS D1 Feb 66 . Cc1-c13

G
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Mullard Technical Handbook

GENERAL

INDEX TO VOLUME ONE

lssue No.  Type Page Issue No.  Type Pages
or Date No. or Date No.
Receiving and Amplifying Valves Recelving and Amplifying Valves
{Current Types)—contd. (Current Types)—contd.
Sept 61 PL36 D1-D2 July 60 uCHg1 D1-D3 )
Apr 61 . c1-C2 uly 60 ., c1-c15
Sept 59 ., C3-C4 1 ucLel 13
AP" 61 . CS-—C6 Nov 59 UF89 D1-D2
Nov 59 -
tune 62 < Mar & Ulss 5ios
g:z Z: PL81A E::EZ Mar 61 ., c1-c11
" Feb 60 UYS8S D1-D2
2 A 3 Feb 60 c1-c2
May 59 PLB4 D1-D2 Jan 63  6AS4 D1-D2
Mar 60 c1-Cé Aug 59 Cl-ca
Dec 65 PL500 D1-pP3
Dec 65 " Cc1-C7 PART Il
Dec 65 PL504 D1-D3 Special Quality Receiving Valves
Dec 65 " -7 Nov 58 General Notes 3
Mar 66 PL5QS D1-D2 Apr 65 ESSL D1-D2
Mar &6 " c1-C2 Sept 62 ' D3
Aug 67 PL508 D1-D2 May 62 “ C1-C10
Apr 66 " C1-C3 Oct 61 EBOCF D1-D4
Mar 67 PL509 D1-D2 Oct 61 " C1-Cé
Mar 67 " C1-C4 July 64 E88C D1-02
May &7 PL802 D1-D3 Nov 64 " C1
May &7 “ C1-C3 Feb 63 EBBCC D1-D2
June 59 PY81 D1-D2 May 66 " D3-D4
June 59 . c1 Feb 64 " C1-Ceé
May 59 PY88 D1 May 66 ., c7-c8
June 61 ” 1 Sept 63  E180F D1-D2
July 65 PYS500 D1-D2 Jan 64 " 03-D4
July 65 ' <1 Aug 64 ' c1-C8
May 65 PY800 D1 July 67  EB1OF D1-D4
May 65 " C1 Mar 66 " D5
Feb &0 UABRCS0 D1-D3 Feb 64 ” C1-C2
Feb 60 " Cc1-C7 Jan 63 " C3-C4
1 UBFa% g Feb 64 ” C5-Cé6
Dec 65 UCCBS D1-D3 Jan 63 " Cc7-C8
Dec 65 " Cc1-C8 Mar 66 " ce-C1t
)
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Mullard Technical Handbook

GENERAL INDEX TO VOLUME ONE
[ssue No. Type Pages Issue No. Type Pages
or Date No. or Date No.
Special Quality Receiving Vaives Television Picture Tubes (Current
—contd. Types)
Data sheets for cathode ray tubes for
July 65 EC1000 Di-D3 other applications are in Volume 3,
July 65 s C1-C2 Sept 67 Tube Type
Apr 66 ECC2000 D1-D4 ; 2"”‘5“"2‘“’3 2
eneral Operational
Apr 66 " €1-C5 Recommendations T
June 60 M8079 D1-Dé Sept 67  Screen Type ‘W’ 1
June 60 " (o4 Sept 67  A28-14VY D1-B10
Apr 60 MB0B3 D1-Ds iegt 22 A47”1‘IW D(‘l:16{1:;
& — —|
Nov 58 " C1-C12 Feb 66 . C1-C4
June 60 MBO%6 D1-Dé Jan 66 A47-14W D1-D9
Oct 59 " c1-c2 Jan 66 " C1-C4
Jan 63 M8100 D1-D2 Sept 67  A47-26W D1-B8
June 60 ”» D3-Dé May 67 " C1-C4
Apr 67  A49-11X 21-D11
C1-Cé
Mar 59 " Apr 67 " C1-C3
fune 60 MB136 D1-Dé Feb 66 AS9-11W D1-D10
Sept 59 " C1-Ce Feb 66 " C1-C4
Apr 64 " c7-cs Jan 66  A59-15W D1-DY
lune 60  M8137 D1-Dé ‘:I" 2‘7’ ASo 23w g—:-g;
ay — -
Nov 59 ” C1-C2 May 67 . C1-C4
July 62 M8161 D1-D2 Apr 67  A63-11X D1-D8
Sept 60 ,, D3-Dé Jan 67 . D9-D12
Sept 59 " C1-C2 Sept 67 " D13-D21%
Mar 59 c3-C10 Jan 67 " €1-C3
June 63 M8162 D1-D2 Ee: :: A6S-11W D(’:;Dég
june 60, D3-Dé ; ; vl )
iscellaneous Valves
Juty 61 " C1-c6 Apr 60  ME1400 D1-D2
Jan 63 MB8196 D1-D2 API" 60 - C1-C5
Aug 60 " D3-Dé 3 ME1401 4
Apr 59 " C1-Cé Aug 66 ME1402 D1-D2
Apr &1 5840 DD o 8 M b1.D2
c -
Oct 58 " Cc1-C2 Oct 58 . C1-Cé
Mar 61 6021 D1-Dé May 59 ME1404 D1-D2
Apr 59 " C1-C2 May 59 . C1-C2
VA
[ Mullard |
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RECEIVING VALVE TYPE
VALVES NOMENCLATURE

The type nomenclature for Mullard receiving and amplifying valves generally
consists of two or more letters followed by two, three or four figures. These
symbols provide information concerning the principal uses of the valves, the
heater or filament rating, and the type of base, according to the following code,

The first letter indicates the filament or heater voltage or current:

D—0.5 to 1.5V filament H=—150mA heater
E-—6.3V filament P—300mA heater
G—5.0V filameng U—100mA heater

Letters A{4.0V), C200mA} and K(2.0V) have also been used.

The second and subsequent letters indicate the general class of valve:

A—single diode H—hexode or heptode
B8—double diode K—heptode or octode
C—triode L—-output tetrode or pentode
D—output triede M—electron beam indicator
E—tetrode Y—nhalf-wave rectifier
F—voltage amplifying pentode Z—full-wave rectifier

Two or three of the above letters may be combined, e.g. BC—double-diode triode.

The first figure of the serial number indicates the type of base:

1—Miscellaneous bases {see note below)

2—B10B(10-pin) base (previously used for B8G base)

3—Octal base

4—B8A base

5—B%D(magnoval) base {previously used for miscellaneous bases)
6 and 7—Previously used for subminiature bases

8—B9A (noval) base

9—B7G base

In some earlier type numbers with three figures, if the first figure is 1 then the
second figure indicates the type of base, e.g., ECC189—B9A base.

The remaining figures make up the serial number indicating a particular
design or development, In future, all valves designed for ‘entertainment’ applica-
tions will have a serial number of three figures. Valves designed for ‘professional’
applications will have a serial number of four figures.
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VALVE TYPE RECEIVING
NOMENCLATURE VALVES
Exceptions

Some valves for 'professional’ applications have a type number in which the

figures follow the first letter and precede the second and subsequent letters,
e.g., EBBCC. Other ‘professional’ valves have a type number consisting of the
letter ‘M’ followed by a four-figure serial number commencing with the figure

‘8', e.g. MB0OBO.

Examples

PCF806 P
300mA
heater

EC1000 E

6.3V

heater

MARCH 19463

C F 806
triode voltage B9A base
amplifying ‘Entertainment’
pentode applications
C 1000
triode Miscellaneous (subminiature} base

‘Professional’ applications

R Page 1
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INTERPRETATION OF DATA

The principal characteristics quoted for each valve in this Handbook are normally
those corresponding to a value of anode current represencing typical operating
conditions,  The control-grid voltage given for this anode current is approximate
only, the anode current being taken as the standard.

The values given are the mean values of measurements rnade on a large number
of valves.

Where the “‘equivalent noise resistance’” is quoted, this is the value of a resist-
ance which, if introduced into the grid cireuit of a perfectly noiseless valve,
would produce ncise of the same level as that of the shot and partition noise
occurring in the aceual valve. Curves showing the equivalent noise resistance
pletted against mutual conductance or anode current are provided for certain

types.

The values of input damping resistance represent the extent to which a parallel
tuned circuit would be damped by the valve at the stated frequency.

The data presented graphically is that most generally required for equipment
design calculations,

Curves showing cross-modulation and modulation plotted on a logarithmic
scale against anode current and mutual conductance are provided for those R.F.
amplifiers and frequency changers which are designed for automatic volume
contrel.

The cross-modulation curves show the amplitude of an unwanted signal, modu-
tated to a depth of 30 per cent. at 400 c.p.s. which will result in a cross-modulation
factor of 1 per cent. The cross-modulation factor {k} is the ratio, expressed as
a percentage, of the modulation depth caused by a modulated interfering carrier
to the modulation depth of the wanted signa! appearing on the wanted carrier
frequency at the output of the valve, assuming that both carriers are modulated
te the same depth. The craoss-modulation factor may be considered to be
independent of the amplitude of the wanted signal where this amplitude is small,
The measurements plotted correspond to a wanted signal amplitude of 100 mV.

The moduiation curve shows che dnwanced input voleage at 400 c.p.s. which
will produce 1 per cent. modulation [my=1) of the wanted carrier at the output

ISSUE 2 \v/ INTER. 2594



INTERPRETATION OF DATA

of the valve. For frequency changers, these values are plotted against conversion
conductance instead of against mutual conductance,

Curves showing anode impedance, conversion conductance and oscillator volts
plotted against oscillator-grid current are also given for frequency changers.

for diode detectors, curves showing audio frequency outpur voltage plotted
against a 30 per cent modulated R.F. input, and D.C. output voltage against R.F.
input are normally provided.

For output valves, in addition to the normal static characteristics, curves showing
drive voltage, distortion and electrode currents as functions of the output power
are provided. For output pentodes these parameters are also plotted against
line voltage over a limited range.

Curves other than those already referred to are given for certain valve types
where the additional information is necessary for design purposes for special
applications.

ISSLIE 2 S INTER. 259-2



RECEIVING GENERAL OPERATIONAL
VALVES RECOMMENDATIONS

LIMITING VALUES

The operating maxima quoted on individual data sheets should on no account be
exceeded. The following general limitations should also be observed, and should
be interpreted in conjunction with British Standard Specification No. 1106, ** Code
of ‘Practice on the Use of Radio Valves in Equipment *’, upon which these notes
have, in-part, been based.

Where reference is made to a particutar electrode, it should also be considered
as referring to an electrode performing a similar function in a more complex valve,

FILAMENT
(a) Valves with 2-volt Filoments

The filament voltage should be maintained between 4 7% of the rated value.
If, however, some variation of the valve characteristics is acceptable, the filament
voltage limits may be extended to + 109,

(b) Valves with 1.4-volt Filaments

{i} Dry-battery Operation. Valves with 1.4-volt filaments are dasigned to be
operated from a dry-cell battery with a rated terminaf voltage of 1.5V.
In no circumstances should the voltage across any 1.4-volt section of
filament exceed 1.6V. If these valves are operated with their filaments
in series from dry batteries with a higher terminal voltage, shunting
resistors may be required to ensure the correct voltage across individual
1.4-volt filaments.

(i} Accumulator or Mains Operation. When valves with 1.4-volt filaments
are operated from an accumulator or from a mains supply unit, the
voltage drop across each 1.4-volt section of filament of valves with rated
filament current should have a nominal value of 1.3V and should be
maintained between 1.2V and 1.4V at normal line voltage, that is to say
at voltages equivalent to 2-volts per cell for accumulators or to nominal
line voltage for supply mains. If the filaments are operated in series,
shunting resistors may be required to ensure the correct voltage across
individual 1.4-volt filaments.

HEATER VOLTAGE AND CURRENT TOLERANCES (INDIRECTLY-
HEATED VALVES)

(a) Parallel Operation

The heater voltage of individual valves must be within 4- 79 of the rated value
when the power supply voltage is at its nominal rated value, and valves having
nominal heater characteristics are employed.

This figure is permissible only if the voltage variation is dependent upon more
than one factor. In these circumstances the total tolerance may be taken as the
square root of the sum of the squares of the individual deviations arising from the
effect of the tolerances of the separate factors, providing no one of these deviations
exceeds 4 59). Should the voltage variation depend on one factor enly, the
voltage variation must not exceed + 5%,

[
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GENERAL OPERATIONAL RECEIVING
RECOMMENDATIONS VALVES

(b) Series Operation

The heater current of series-connected valves should be within + 3.5% of the
rated value when the suppiy voltage is at its nominal rated value, and valves
having nominal heater characteristics are employed. In applications where a
wider spread in the dynamic characteristics of the valve is acceptable, as for
example in broadcast receivers, the heater current tolerance may be increased to

+ 5%

Both these figures are permissible only if the current variation is dependent upon
more than one factor. In these circumstances the total tolerance may be taken
as the square root of the sum of the squares of the individual deviations arising
from the effects of the tolerances of the separate factors, providing no one of
these deviations exceeds 2.5%, or 3.5% if the wider spread in valve characteristics
is accepted. Should the total current variation depend upon one factor only, the
current variation must not exceed 2.5%] or 3.5%; according to the spread of valve
characteristics which is acceptable.

With certain combinations of valves, differences in thermal inertia may result in
particular heaters being run at an excessively high temperature during the warming
up period. During this period, untess otherwise stated in the published data,
it is permissible for the heater voltage of indirectly heated valves to rise to a
maximum value 509 in excess of the nominal rated value when using valves with
nominal heater characteristics. A surge limiting device may be necessary in
order to meet this requirement,

In addition to the tolerances quoted above, fluctuations in the mains supply
veltage not exceeding -+ 109/ are permissible. These conditions are, however,
the worst which are acceptable and it is better practice to maintain the heater as
close to its nominal rating as is possible, particularly in television equipment
where changes in valve characteristics can have an appreciable effect upon the
picture Furthermore, in all types of equipment closer adjustment of heater
voltage or current will react favourably upon valve life and performance.

For example, the limiting conditions listed above permit the design of an equip-
ment using valves having paraliel connected heaters for operation from the supply
voltage range of 200V to 250V, employing a minimum of two tapping points
arranged as follows:—

(i) 200V to 220V—Centre value 210V

(ii) 230V to 250V—Centre value 240V
Providing the equipment is not intended for use on a nominal supply voltage of
between 221V and 229V, this represents a maximum voltage variation of + 4.87%,

which allows : 4/7>—4.83—+51% to cover component tolerances and wiring
fosses.

CATHODE

Cathode voltages, with respect to earth, should be kept as low as possible.
Maximum values for specific valves are indicated on the data sheets.
In order to avoid hum and instability, the heater-cathode path should not be

included either in the A.F. or the R.F. circuit. This precaution is particularly
important where the signal level is low.

—
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RECEIVING GENERAL OPERATIONAL
VALVES RECOMMENDATIONS

Disintegration of the cathode coating may occur in both indirectiy-heated and
directly-heated rectifiers if the total resistance in series with the anode is |ess than
that specified on the data sheet for the particular valve. The value of the resist-
ance depends upon the effective resistance, Ry, due to the transformer
Ry = Rg + nRp
where :
Ry = Resistance of the transformer secondary in anode circuit.
Rp = Resistance of the transformer primary.
n Primary to secondary ratio in half-wave circuits or primary to half
secondary ratio in full-wave circuits.

Il

If the resistance Ry is less than the minimum specified value for the series resistance,
an additional series resistance must be included.

Unless otherwise stated, the maximum cathode-to-heater voltage specified for a
particular valve is intended to be the D.C. value or the R.M.S. value, provided
that the peak value does not exceed 1.4 times this figure. This point shouid
receive particular attention in inverse feed-back circuits in which the cathode
bias resistor is not decoupled,

CONTROL GRID

The resistance in series with the control grid must be kept as low as possible, and
should in no circumstances exceed the maximum value quoted on the data sheet.
Care should be taken when selecting valves for use as oscillators or for other
circuit conditions where appreciable grid current is drawn, to ensure that the
maximum grid ratings are not exceeded.

If grid bias is provided by grid rectification, precautions should be taken to ensure
that the valve ratings will not be exceeded in the event of [oss of drive. Normally
this risk is avoided by providing a certain amount of cathode bias.

SCREEN GRID

In circuits where large anode voltage swing occurs care should be taken that the
maximum screen-grid dissipation is not exceeded. )

The method of feeding the screen-grid will have a considerable effect on the ¢ross-
modulation characteristics of valves designed for operation over a large AV.C.
range. Recommendations in this connection are given on individual data sheets.

SUPPRESSOR GRID

Suppressor-grids should be maintained at cathode potential except in applications
for which conditions involving the application of voltage to the suppressor-grid
are quoted on data sheets.

For applications where it is desired to employ the secondary emission character-
istic of a valve, it should be noted that this characteristic may vary considerably
as between valve and valve and the circuit design should not be critical in this
respect. On account of this variability, the use of this characteristic is in general
not recommended.,
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GENERAL OPERATIONAL RECEIVING
RECOMMENDATIONS VALVES

MOUNTING

Care should be taken when mounting Indirectly-heated valves having high mutual
conductance and directly-heated vaives having long filaments in a herizontal
position that the major axis of the first grid or the plane of the filament is vertical.
The direction of this plane is indicated on the data sheets of all valves to which
this recommendation applies.

Valves not failing within this category may be mounted in any position.

VENTILATION

Adeguate ventilation for the dissipation of heat must be provided, particu larly
for power valves and rectiflers.

GENERAL

Valves should not be operated without a D.C. connection between cach electrode
and the cathode. Any apparent advantage to be gained by so doing may be
neutralised by secondary emission from the electrode concerned.

-
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HALF-WAVE RECTIFIER DY51

High voltage half-wave rectifier with wired-in connections. Suitable for

application in portable t.v. receivers.

HEATER <
Vh 1.4 v
1h 550 mA
Heater voltage tolerances Iou =200 A +15% %G
*
I S200uA 7T %

*These tolerances apply when the power supply voiltage is at its nominal

value and when a valve having bogey heater characteristics is employed.

In addition, fluctuations in the mains supply voltage not exceeding :10%

are permissible.

MOUNTING POSITION Any

NOTE - Directsoldered connections tothe leads of this valve must be at least 10mm
from the seal and care should be taken not to bend the leads near the seal.

CAPACITANCE
Cax 0.8 pF
LIMITING VALUES
P.I.V. max. 15 .47
Ia (out) max. 350 A
.
1a(pk) max 40 mA
C max. 2000 pF
*Maximum pulse duration 10% of one cycle with a maximum of 10us
(Y
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HALF-WAVE RECTIFIERS DY86
DY87

High voltage half -wave rectifiers for television line fly -back
e.h.t. supply. The DY87 is electrically identical to the DY86 hut
has a chemically treated bulb to prevent flash-over under con-
ditions of high humidity.

HEATER
Vk 1.4 v
Ih 550 mA
Heater voltage tolerances Iout-< 200pA + 15+ %

Iout = 200 4 A + T* %

* These tolerances apply when the power supply voltage is at its nominal value
and when a valve having bogey heater characteristics is employed. In addition
fluctuations in the mains supply vollage not exceeding+ 10 % are permissible.

CAPACITANCES

ca-(h+k+s) 1.55 pF

DESIGN CENTRE RATINGS

Pulsed input

* P.I.V., max. 22 kV
I ia (pk) max. 40 mA
Iout max. 500 pA
Cmax., 2000 pF

* Maximum duration 22 % of a line scanning cycle with a maximum of 18 us,
1 Maximum duration 10 % of a line scanning cycle with &8 maximum of 10 us.

WARNING

X -ray shielding is advisable to give protection against possible danger of
personal injury arising from prolonged exposure at close range to this tube
when operated above 16 kV. The level of X-radiation is likely to be consider-
ably higher when the heater circuit of the tube is open.

OCTOBER 1963 g Page D1
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All dimensions inmm

Pins 1, 4, 6 and 9 may be used for fixing an anti-corona shield,

Pins 3 and 7 may only be connected to peints in the heater circuit and must ’

not be earthed.
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HALF-WAVE RECTIFIER DY802

) TENTATIVE DATA
High voltage half-wave rectifier for television line fly-back e.h.t. supply.

HEATER
Vh 1.4 v
L 550 mA
Heater voltage tolerances I(,“t <200p A £15 %
I st 200 A +7 %
CAPACITANCES
€, (h+k+8) 1.1 pF

RATINGS (DESIGN CENTRE SYSTEM}

Pulsed input
*P.1.V. max, 25 kV
i . 50
apk) max mA
Iout max. 500 A
C max, 2000 pF

*Maximum duration 22% of a line acanning cycle with a maximum of 22s.

WARNING .
X-ray shielding is advisable to give protection against possible danger arising
from prolonged exposure at close range to this valve when operated above 16kV.
The level of X-ray radiation is likely to be considerably higher when the load is
removed from this valve.
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All dimensions inmm

Pins 1, 4, 6 and 9 may be used for fixing an anti-corona shield.

Pins 3 and 7 may only be connected to points in the heater circuwit and must .

not be earthed,
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I . DYs02 BSOS
(mA)
50
40
@
30
4
20
4
®
X i
0
o 100 200 300 Vv, (v) 400

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE

JANUARY 1966 l\v/ Page C1






U.H.F. DIODE EA52

Disc seal diode primarily intended for use
as @ measurements diode at frequencies up
to 1000Mc/s.

HEATER

Suitable for series or parzllel operation a.c. or d.c.
Yy 6.3 v
[h 360 mA

The absolute maximum variation of heater voltage is {.0.7V

CAPACITANCE
. Ca x < 0.5 pF
CHARACTERISTICS
Vy {1y — 500uA) 3.0 v
INSULATION
Insulation between anode and cathode e [V MO
. LIMITING VALUES (absolute ratings)
*PLV. max. (f < 100Mc¢/s) 1.0 kv
I max, 300 A
begpiy Max. 5.0 mA
Vh_k max, 50 v
Rp-x max. 20 k)

*At frequencies greater than 100 Mc/s, the maximum

PLV.is —?5 V, where f is the frequency in Mc/s.

MAY 1959 (1) \v/‘ Page D1



EA52 U.H.F. DIODE

_ sty
e |3*Max .

|12 max
t-25
aaing

kb b I [
£
£ |
[y ]
o .

L T
i \
All di , in Een Cadmium plated leads
2922 dimensions in 0.4 mm dia

» Max diameter of the glass seal

Note.—Direct soldered connections to the leads of this valve must be
at least 7mm from the seal and any bending of the valve leads must be
at least 1:5mm from the seal.
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TRIPLE DIODE TRIODE

Triple diode tricde, one diode having a separate

EABC80

cathode. Primarily designed for use in fm.ja.m.
receivers.
HEATER
Vh 6.3 A
Iy 450 mA
CAPACITANCES —
Cat—a'd <012 pF
Catnk”d <0.01 pF
Cat_a""'a <01 pF
Cy_a’a <007 pF
Cg_x"d <0005 pF
Cg_a’"a «<0.02 pF
Triode Section
Cla 1.9 pF
Cout 14 pF
Catg 20  pF
Cgn <0.04 pF
Diode Sections
Ca’d_ihykt, k'd, k" a,5 0.8 pF
Ca¥d_mix"a ki, k'a, k" d,8 4.8 pF
o' do (ke k"0, k" 0,8 4.8 pF
Ck"d-an 49 pF
Ca'd_n <025 pF
%’an <02 pF
. Cx’a_n 2.5 pF
CHARACTERISTICS <~
Triode Section
Va, 100 250 v
Ve -1.0 -3.0 v
lo 0.8 1.0 mA
Em 1.45 1.4 mAjY
n 70 70
s 48 50 k Q
Diode Sections
ra‘a (Va’a=+10V) 50 kQe
ra”q {Va7a=+5V) 200 Q
. raa (Va'q=1-5V) 200 Q
ra*a/ra’’a 0.65t0 1.5
(.
[Mullard]|
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EABC80 TRIPLE DIODE TRIODE

Triple diode triode, one diode having a separate
cathode. Primarily designed for use in f.m.[a.m.
receivers,

OPERATING CONDITIONS AS RESISTANCE COUPLED AF.

AMPLIFIER* (with grid current biasing) -
Dot (%}
Vi Ra fa _V_oﬂ for ¥outr.m.s.) Ryt
v) (k Q) {mA) Vo =3v =5V =8V (k Q)
170 47 1.25 32 0.6 1.1 20 150
170 100 0.82 42 0.5 0.8 1.3 330
170 220 0.46 51 0.4 0.5 1.1 680
200 47 1.6 34 0.5 0.9 1.5 150
200 100 1.0 44 0.4 0.6 1.0 330
200 220 0.56 53 0.3 0.4 0.9 680 .
250 47 22 36 0.3 0.6 1.0 150
250 100 1.4 47 0.25 0.5 0.8 330
250 220 0.76 54 0.2 0.25 0.6 680
*Measured with a grid resistor of 10M{2.
tR,=grid resistor of following value.
LIMITING VALUES

Triode Section

Vany max. 550 \'

Va max, 300 v

pa mMax. 1.0 w

| max. 50 mA

Vg max. (lg—+0.3pA) 43 v .
*Rg_x Max. 3.0 MQ

Ry_x max. 20 k Q

Vh_x max, 150 v

*With grid current biasing Rg i max,=22MQ,

Diode Sections —
PLV. 572, max. 350 v
P.1.V.a"q, max. 350 v
PV, a"a max. 350 v
la’a max. 1.0 mA
fa”a max. 10 mA
1377 max. 10 mA
ia.’d(pk) max. 6.0 mA
ta”depry Max. 75 mA
in”depk, MaxX. 75 mA .

(A
Mullard
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TRIPLE DIODE TRIODE EABC80

Triple diode triode, one diode having o separate
cathode. Primarily designed -for use in f.m.ja.m.
receivers.,

MICROPHONY

This valve can be used without special precautions against microphony
in circuits in which the input voltage is not less than 10mV for an
output of 50mW from the output stage at 800c/s and higher
frequencies,

67mmmax — ™

. kekgkgsh b Ky
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EABC80 TRIPLE DIODE TRIODE

Triple diode triode, one dicde having ¢ separate
cathode. Primarily designed for use in f.m./a.m.

receivers.
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TRIPLE DIODE TRIODE E ABC80

Triple diode triode, one diode having a separate
cathode. Primarily designed for use in fum.ja.m.
receivers.
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SECTION a’y
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EABC80 TRIPLE DIODE TRIODE
Triple diede triode, one dicde having o separate

cathode. Primarily designed for use in f.m./a.m.
recelvers.
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I Tt +
- 'Vhz6-av

To''d,2a™ d(ma)

100

80

]

[-19)

40

20

= IRNENE

Le] 1 14 ]
o [ 10 15 vo'"d,vd™d (V)
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SECTIONS a”y AND a"""q
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TRIPLE DIODE TRIODE EABC80
Triple diode triode, one diode having a separate

cathode. Primarily designed for use in f.m.la.m.

receivers,
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EABC80 TRIPLE DIODE TRIODE
Triple diode triode, one diode having a separate

cathode. Primarily designed for use in fim./a.m.

receivers.
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TRIPLE DIODE TRIODE EABC80

Triple diode triode, one diode having a separate
cathode. Primarily designed for use in f.m./a.m,

receivers.
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EABC80 TRIPLE DIODE TRIODE
Triple diode triode, one diode having a separate

cathode. Primarily designed for use in fum.fa.m.
receivers.
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DOUBLE DIODE

Miniature double diode with separate cathades
and internal screening between sections.

EB9I

HEATER
Suitable for series or parallel operation, a.c. or d.c,
Va 6.3 ¥
I 300 mA
CAPACITANCES
Ca'_x"thys 3.0 ]JF
Ca"_k"4hy8 3.0 pF
Cx’_a’yhya 3.4 PF
Cx” " h.8 34 pF
. o' _a” <0.025 pF
LIMITING VALUES (each section)
P.LV. max, 420 v
la max. 9 mA
iagpky Max. 54 mA
Va max {l3=0.3 pA) —1.3 hi
Ya_lkpk) MAax, 320 v
e 9 rnm =]
. max.
°| uﬂ
a’ E *
T E
\n
(L
K hsh kK B7G BASE TU‘U‘U]]J
@ Gs
(I
(Multard] EB91 2591
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EB9 I DOUBLE DIODE
Miniature double diode with separate cathodes

and internal screening between sections.
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EB9I

DOUBLE DIODE

Miniature double diode with separate cothodes

and internal screening between sections.
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DOUBLE DIODE TRIODE

High gain triode for use as a.f. voltage
amplifier combined with twin diodes.

EBC8I

HEATER
Yn
In

MOUNTING POSITION

CAPACITANCES

Card—g
Ca”d_g
Ca'd—a
G5 a

Triode section
Cg
Ca_k
Ca_g
Cg_h

Diode sections
Card Xk
Cu"d.k
Ca‘d.a’a
Ca'd-h
Ca"a_k

CHARACTERISTICS
Va
vs
ta
Em

mn
Ta

6.3 v
230 mA
Any

<0.007 pF
<0.007 pF
<0.005 pF
<0.01 pF

23 pF

23 pF

1.2 pF

<005 pF

0.9 pF

0.9 pF

<02 pF
<025 pF
<005 pF
250 v
-3.0 v
1.0 mA
1.2 mA/V
70
58 kQ

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F

AMPLIFIER (with cathode bias)

Vh Ra [a Rk Yout
V) (k) (mA) (kD) Vi
400 100 1.35 22 435
350 100 1.18 22 43
300 100 1.0 232 425
250 100 0.85 2.2 42
200 100 0.7 2.2 4
150 100 0.5 22 40
100 100 0.28 3 335
400 220 0.76 39 48
50 220 0.67 3.9 47.5
300 220 0.56 39 47
250 220 0.48 1.9 46,5
200 220 0.4 3.9 46
150 220 0.32 9 44
100 220 0.18 5.6 38
[
ISSUE 1 m

Vout
(Vr.m.s.) Rg;T
(D1ot=5%) (Diot=10%) (k€2)
35.5 62.5 330
30.5 54 330
2535 46 330
29 38 330
16 28.5 330
12 19.5 330
6.0 10.5 330
40 74.5 680
34.5 64 680
27 54 680
24,5 44,5 680
19 34 680
16.5 24 680
8.0 13.5 680
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EBC8 I DOUBLE DIODE TRIODE
High gain triode for use as a.f. voltage

amplifier combined with twin diodes.

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F.
AMPLIFIER* (with grid current bias)

Vout
Vb Rn Ia Vout (Vr.m.s.) Rg]f
) (k1) {mA) Vin  (Di=25%) (Dwt=5%) (kQ)
400 100 24 56.5 13 51 330
350 100 2.0 55 27 43 330
300 100 1.95 53.5 22 35 330
250 100 1.3 51 17 27 330
200 100 0.95 48,5 12 19 330
150 100 0.6 44 7.0 11 330
100 100 0.3 355 3.0 50 330
400 220 1.3 62.5 34 55.5 680
350 220 1.1 61.5 29 47 680
300 220 0.9 59.5 23 38 680
250 220 0.7 57 17 29.5 680
200 220 0.5 54 12.5 21 680
150 220 0.33 49 8.0 14 680
100 220 0.18 40 4.0 7.0 680

*Measured with grid resistor of 22MQ and signal source impedance Z,=002.
The distortion figures quoted hold good for values of Z, not exceeding
200k(2. At this value of Z,, the gain will be reduced by 109,.

1Rg; = Grid resistor of the following valve.

LIMITING VALUES
Triode secticn

Yam max. 5850 A"
Vi max. 300 \'
Pa Max. 500 mw
I max. 50 mA
Rg_ic max. 3.0 MO
Rg x max. (grid current biasing} 22 MQ
Ve max. (Ig = +0.3pA) -1.3 \'
Vi_g max. 100 A
Ry_i max, 20 k)
Diode sections (each section)
P.LV. max. 350 v
lga max. 8OO A
iaqpx) Max. 50 mA
MICROPHONY

This valve can be used without special precautions against micro-
phony in circuits in which the input voltage >10mV (r.m.s.) for an
output of SOmW from the output valve.

)
[Mullard]
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DOCUBLE DIODE TRIODE EBC8 I

High gain triode for use as a.f. voltage
amplifier combined with twin diodes.
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EBC8 I DOUBLE DIODE TRIODE
MHigh gain triode for use as a.{. voltoge

amplifier combined with twin diodes.
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DOUBLE DIODE TRIODE EBcs I
High gain tricde for use as a.f. voltage

amplifier combined with twin diodes.
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DOUBLE DIODE VARIABLE-MU
R.F. PENTODE F8
Double diode varigble-mu pentede primarily intended for

use in equipment operating directly from a 6V, 12V or

. 24V battery, on or off charge.

HEATER
A 6.3 v
In 300 mA
CAPACITANCES
Ca'd~g! <0.0008 pF
Camd- gl <0.001 pF
Curd-n <015 pF
Cuvd a . <0.025 pF

Pentode section
. Cafgi <0.0025 pF
Cout, 52 pF
Cin 5.0 pf

Diode sections

Ca'dt -k 2.5 pF
Card -k 2.5 pF
Card o <025 pF
CHARACTERISTICS

V. 6.3 12.6 25 A
Vi 1] 0 0 v
Ve 6.3 12.6 25 A
VRI 1' 1' 'l'
la 0.12 0.45 1.7 A

. Lex 40 140 500 A
Em 0.45 1.0 21 mAjv
ra 0.65 1.0 02 MQ

+Obtained by grid current biasing with Ry = 2.2MQ.
LIMITING VALUES
Pentode section

YV, max. 50 A4
Vga max. 30 v
I max. 5.0 mA
Rg;_ -k Max. 5.0 MQ
Vh_x max. 50 A

. Diode sections {each section)
Taa Max. 800 A
iad¢pky MAX. 50 mA

(.
[Mullard]|
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DOUBLE DIODE VARIABLE-MU

EBF83 R.F. PENTODE
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DOUBLE DIODE VARIABLE-MU
R.F. PENTODE

Double diode variable-mu pentede. The pentode
section is suitable for use as an r.f. or i.f. amplifier.
The diode sections are only suitable for a.m. detection.

HEATER
Suitabie for series or parallel operation a.c. or d.c.
Y 6.3 \'
In 300 mA
MOUNTING POSITION Any
CAPACITANCES
Cd.m < 0.0608 pF
Ca"d_g1 <0.001 pF
. Ca'don <045 pF
Ca"d_a <0025 pF
Pentode section
Ca_g1 ' < 0.0025 pF
Cout 5.2 pF
Cin 5.0 pF
Cein 0.05 pF
Diode sections
Ca'd_k 2.5 pF
Cad x 25 pF
Ca'd.u’d <025 pF
Ca'd-h <0.015 pF
. €a’d n <0.003 pF
CHARACTERISTICS
Va 250 250 v
Vs 0 0 v
Vg 80 100 v
Vi -1.0* -20 A
la 9.0 9.0 mA
lgs 27 27 mA
gm 4.5 38 mA/V
ra 0.9 1.0 MQ
Wgy-g2 20 20
. *At this voltage grid current may occur, If this is not acceptable the negative
bias voltage should be increased to —2.0V.
(A
[Mullard]
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EB F89 DOUBLE DIODE VARIABLE-MU

R.F. PENTODE

Double diode variable-mu pentode, The pentode
section is suitable for use as an r.f. or i.f. amplifier.
The diode sections dre only suitable for a.m. detection.

TYPICAL OPERATING CONDITIONS

Ve =Vy 200 200
Vs — 0
Res 47 30
Ve -0.5* -1.5
Ry — 105
I 9.5 11
fgs 2.8 33
£m 5.0 4.5
s 0.6 0.6
Reg 2,5 35
gm (Vg = -20V) 115 120

250
0
82
0.5
8.0
2.2
4.7
0.8
23
180

250 v
0 v
56 k2
-2.0 \Y
170 Q
9.0 mA
27 mA
3.8 mAY
1.0 M
4.0 k(Y
200 upANV

*This voltage is produced by the grid current flowing through the grid resistor
and the steady current of the diode. If this condition is not acceptable the
negative grid bias should be increased to -1.5V at V, = 200V and -2.0V at

Vi = 250V.

LIMITING VALUES

Pentode section

Va b, max. 550 v
*V, max, 300 v
Pa Max, 225 W
Vgaimy Max. 550 )
*Vgo max. (l,<<4.0mA 300 A
Vg max. (la>8.0mA 125 \
Pgy Max. 450 mw
fe max. 16.5 mA,
Vg max. (g = +0.3pA) -1.3 v
Ry k. max. 3.0 MQ
Rgi_1c max. {grid current biasing n MQ
Rg;_x max. 10 k2
Ry.x max. 20 k2
Vi_x Max. 100 v
()
m EBFEY 259-21
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DOUBLE DIODE VARIABLE-MU
R.F. PENTODE
Double diode variable-mu pentode. The pentode

section is suitable for use as an r.f. or i.f. amplifier.
The diode sections are only suitable for a.m. detection,

EBF89

Diode sections (each section)

P.LY. max.
laa Max.
iadpx) MAax,
Rp_x max.

Vh_k max.

200 v
800 uA
50 mA
20 ke
100 v

*If the heater, anode and screen-grid voltages are obtained from an
accumulator by means of a vibrator, V., max. = 250V, Vg, max, = 250V.

MICROPHONY

This vaive can be used without special precautions against microphony in
circuits in which the input voltage is >>25mV {r.m.s.) for an output of

50mW from the output valve.

a
h
(o]
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9? 92 C 0
a'd a"d g1 Oo 00 a'd
-« 92 o3
ks b h B9A Base
(A

. &Omm
max
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T
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DOUBLE DIODE VARIABLE-MU
R.F. PENTODE
Double diode varigble-mu pentode. The pentode

section is suitable for use as an r.f. or i.f. amplifier
The diode sections are only suitable for a.m. detection I
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DOUBLE DIODE VARIABLE-MU .
R.F. PENTODE

Double diode variable-mu pentode. The pentode
section is suitable for use as an r.f. or i.f. amplifier.
The diede sections are only suitable for a.m. detection.
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DOUBLE DIODE VARIABLE-MU
EBF8 R.F. PENTODE

Double diode variable-mu pentode. The pentode
section is suitable for use as an r.f. or i.f. amplifier,

The diode sections are only suitable for a.m. detection. .
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DOUBLE DIODE VARIABLE-MU
R.F. PENTODE
Double diode variable-mu pentode. The pentode

g section is suitable for use as an r.f. or i.f. amplifier.
‘ The diode sections are only suitable for a.m. detection.
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U.H.F. TRIODE . EC86

Frame-grid triode for use as grounded-grid amplifier or
self-oscillating mixer in Bands IV and V.,

HEATER
Vh 6.3 v
Ih 175 mA

CAPACITANCES

. Unshielded
ca-g 2.0 rF
ca -k 200 mpF
ca-k+h 300 mpF
ca-g+h 2.1 pF
cg-k .6 pF
cg-k(la=12mA) 5.6 pF
cg-k+h 3.9 pF
cg-h - 300 mpF
ck-g+h 6.6 pF
Shielded
. ch+k-g+s ‘ 4.2 pF

ca-g+8 3.1 pF
ca-k+h 250 mpF

CHARACTERISTICS
Va 175 v
Vg -1.5 v
Ia 12 mA
gm 14 mA,/V
ra 4.85 k2
M 68
Req 230 2

Mullard
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OPERATING CONDITIONS

As grounded-grid amplifier

Va 175 v
Ta 12 mA

Rk 125 Q

£m 14 rnA/V

As self-oscillating mixer

Va(b) 220 v

Ra 5.6 kR

Rg 47 k2
Ia 12 ma
Ig 1 wA
vosc (r.m.s.) 2.5 v
ge 5.5 mA/V

DESIGN CENTRE RATINGS
Va (b} max. 550 v
Va max. 220 v
pa max, 2.2 w
Tk max. 20 ma
~Vg max. 50 v
Rg -k max. 1.0 MQ
Vh -k max. {cathode positive) 100 v
Vh -k max. (cathode negative) 50 v
fe——22.2max—]
Qa
k

LS g

£ £

0

g 3 0

kh h l J
All dimensions in mm BGA Base L H U “ U I

OCTOBER 1963 = Page D2



DOUBLE TRIODE

Double triode primarily intended for use as a frequency
changer or r.f. amplifier at frequencies up to 300Mc/s.

ECC8I

HEATER

Suitable for series or parailel operation, a.c. or d.c.

The heater is centre-tapped and the two sections may be operated in series or in

parailel with one another.
Series
Paraitet

CAPACITANCES

¥r applied between pins 4 and 5
Vy applied between pin 9 and pins 4

and 5 connected together

*Each section

CHARACTERISTICS (each section)

Va 100

5 3.0

Ve -1.0

gm 375

A 62

Ta 16.5
*ra_k il

*Measured at f=50Mc/s

LIMITING VALUES (each section)

VYacb, max.

Va max,

pa Max.

lie max,
-V max.

Ve (lg=+0.3uA)

Rg_x max.
Vn__k max.
Ryu_i max.

ISSUE 3

(self-bias)

)
[Mullard |
N

Series Parallel
12.6 6.3 \'%
150 300 mA
1.6 pF
2.3 pF
045 pF
0.35 pF
0.2 pF
2.5 pF
47 pF
1.9 pF
1.8 pF
0.4 pF
<047 F
<0.005 pF
<007 pF
<0.04 pF
170 200 250 A4
8.5 11.5 10 mA
-1.0 -1.0 -2.0 \d
59 6.7 5.5 mA/vV
66 70 60
" 10.5 1 k2
16 14 25 k2
550 \4
300 \'4
2.5 w
15 mA
50 \'
-1.3 A4
1.0 MQ
150 v
20 kQ
ECCE1 2591



ECC8I

DOUBLE TRIODE

Double triode primarily intended for use as a frequency
changer or r.f. amplifier at frequencies up to 300Mc/s.
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DOUBLE TRIODE Ecc 8 I

Double triade primarily intended for use as a frequency
changer or r.f. amplifier at frequencies up to 300 Mc/s.
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Ecc 8 I DOUSBLE TRIODE
Double triode primarily intended for use as a frequency

changer or r.f. amplifier at frequencies up to 300Mc/s.
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DOUBLE TRIODE Ecc 8 I
Double triode primarily intended for use as a frequency

changer or r.f. amplifier at frequencies up to 300Mc/s.
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Ecc 8 | DOUBLE TRIODE
Double triode primarily intended for use as o frequency

changer or r.f amplifier at frequencies up to 300Mc/s.
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DOUBLE TRIODE Ecc 8 l
Double triode primarily intended for use as a frequency

changer or r.f. amplifier at frequencies up to 300Mc/s.
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Ecc 8 I DOUBLE TRIODE
Double triode primarily intended for use as a frequency

changer or r.f. amplifier at frequencies up to 300Mcjs.
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DOUBLE TRIODE Ecc 8 '
Double triode primarily intended for use as a frequency

changer or r.f. amplifier at frequencies up to 300Mc/s.
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Ecc 8 I DOUBLE TRIODE

Double triode primarily intended for use as a frequency
changer or r.f. amplifier ot frequencies up to 300Mc/s.
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DOUBLE TRIODE ECC8 I
Double triode primarily intended for use as a frequency

changer or r.f. amplifier at frequencies up to 300Mc/s.
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DOUBLE TRIODE ECC82

Low . double triode having separate cathodes, primarily
intended for use as an amplifier or osciflator,

PRELIMINARY DATA

HEATER

Suitable for series or parallel operation, a.c. or d.c,

The heater is centre-tapped and the two sections may be operated in series or
in parallel with one another,

Series V1 applied between pins 4 and 5
Parallel Vy applied between pin 9 and pins 4
and 5 connected together
Series Paraliel!
'S 12.6 6.3 \'
. In 0.15 0.3 A
CAPACITANCES
*Cy g 1.5  puf
*Cy i 1.6 puF
Ca’ .k’ 0.5 E"-!‘-F
Ca”_k” 0.35 pufF
*Each section
CHARACTERISTICS (each section)
Va 100 250 \'
la 12 10.5 mA
' 0 -85 v
£m 3.1 2.2 mANV
® 19 17
ra 6.2 7.7 kQ
LIMITING VALUES (each section)
Vah) max. 550 v
V. max. 300 v
Pa Max. 275 w
I max, 20 mA
Rg_x max. {cathode bias) 1.0 MQ
Rg_x max. (fixed bias) 250 k O
Vh_x max. 180 \'4
*Rp_i max, 20 k 2
*When used as a phase inverter immediately preceding
the output stage, Rn_x max. may be 120 k (.
[ )
Muliard
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ECC82

DOUBLE TRIODE

Low p double triode having separate cathodes, primarily

intended for use as an amplifier or oscillator.

é

k' hhet h K

B9A
Noval Base

ISSUE 1
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56 mm.
max.
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DOUBLE TRIODE ECC82 |

Low 1. double triede having separate cathodes, brimarily
intended for use as an amplifier or osciflator.
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ECC82 DOUBLE TRIODE

Low . double triode having separate cathodes, primarily
intended for use as an amplifier or oscillator.
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DOUBLE TRIODE

Migh w double triode, having separate cathodes,
primarily intended for use as g resistance-coupled
amplifier or phase inverter.

ECC83

HEATER

Suitable for series or parallel operation, a.c. or d.c.

The heater is centre-tapped and the two sections may be operated in

series or in paraflel with one another.

Series V1 applied between pins 4 and §
Parallel Vi applied between pin 9 and
pins 4 and 5 connected together
Series Paraliel
Vh 12.6 6.3 v
In 150 300 mA
CAPACITANCES
Cout” 330 mpF
Cout” 230 mpF
*ein 16  pF
*Ca-g 1.6 pF
Car—ar <1.2 pF
Car—g’ <100 mpF
Car—g” <110 mpF
g <10 mpF
*Cg-n <150 mpF
*Each section
CHARACTERISTICS (each section)
Va 100 250 v
l 0.5 1.2 mA
Ve -1.0 -2.0 v
En 1.25 1.6 mAV
@ 100 100
ra 80 625 ki)
Ve max. {Ig = +03pA) ~0.9 v
[ 1 .
Mullard
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ECC83 DOUBLE TRIODE

OPERATING CONDITIONS AS RESISTANCE COUPLED A.F.<«
AMPLIFIER with grid current bias (R, = 10M)

Z, = 0kQ2 Z; = 220k
— A al [ A 1
Vh Ra Rg'** Ia, \ﬁi Vout(r.m.s.)* Vout vout(r.m.s.)f
V) (k) (k) (mA) Vi )] Vin v)
400 47 150 34 47 43 38 46
350 47 150 28 46 36 37 38
300 47 150 22 44 29 36 30
25¢ 47 150 1.7 42 22 34 24
200 47 150 1.2 39 15 32 17
400 100 330 1 61 59 45 62
350 100 330 175 60 49 48 52
300 100 330 1.4 58 39 47 42
250 100 330 1.1 56 30 46 3
200 100 330 0.8 54 21 43 23
400 220 680 1.2 73 71 58 75
350 220 680 1.0 e 59 57 63
300 220 680 0.8 70 47 56 52
250 220 680 0.6 68 36 54 40
200 220 680 045 65 25 52 2%

*QOutput voltage measured at Do = 5%.

Vout
Vin

measured with Vg ms) = 100mV

**Grid resistor of following valve,

tWhen operating this valve with grid current bias and a high source imped-
ance, the second harmonic distortion rises to a peak at quite low levels of
output (about 10V, , ;) and then fails with increasing drive. The third
harmonic then begins to rise, and Dy finally reaches 59 at a much higher
output level than with zero source impedance. The maximum value of this
distortion peak varies inversely with the anode load, being about 5.5%;,
with R, = 47kQ, 459, with Ry = 100k and 49, with R, = 220kQ.

JUNE 1964 S Page D2
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DOUBLE TRIODE ECC83
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ECC83 DOUBLE TRIODE

¢ e srtlon T
) V=100V (mAV)
TTTT1! -vg
Each section )
., ®
200 20 100
9m
r
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150 15 80
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N
M
N -Vg
N
o ™ o 20 |
o 10 20 30 Ig{mA)

MUTUAL CONDUCTANCE, ANODE IMPEDANCE, AMPLIFICATION FACTOR
AND GRID VOLTAGE PLOTTED AGAINST ANODE CURRENT. .
Va = 100V
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DOUBLE TRIODE - ECC83

Fa |Ef??3[ B4473 9m p
(k1) V=250V {mAsv)
TTTT] -Vg
Edch saction V)
i
m
200 T 49 P
\
150 - - 30 a0
9m
\ =
100 20 60
P,
A Vg
50 =W 10 40
Ta
Q 2] 20
Q ] 20 30 I, (mA)

MUTUAL CONDUCTANCE, ANODE IMPEDANCE, AMPLIFICATION FACTOR
AND GRID VOLTAGE PLOTTED AGAINST ANODE CURRENT.
Va = 250V

A
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DOUBLE TRIODE ECC83
High . double triode, having separate cathodes,

primarily intended for use as a resistance-coupled
amplifier or phase inverter,

OPERATING CONDITIONS AS RESISTANCE COUPLED AF. <«
AMPLIFIER* (with grid current bias)

VYout Dot (%)
Vy Ra Iy Vin for Vnutgr.m.s.; Rg,t
V) (kQ)  (mA) SN eV (k)
400 47 38 # 2.4 42 5.4 150
350 47 319 40 22 42 5.5 150
300 ) 252 38 22 45 55 150
250 47 1.95 36 23 46 56 150
200 ) 1.4 4 24 47 56 150
150 4 0.84 3 25 46 52 150
100 47 035 125 17 21 60 150
400 100 23 52 17 35 48 330
150 100 19 51 18 36 49 330
300 100 158 50 18 16 50 330
250 100 123 48 18 18 X 330
200 100 088 46 19 318 51 330
150 100 0.56 43 19 30 47 330
100 100 024 34 16 23 25 330
400 220 1.23 60 16 27 42 680
350 220 1.05 59 16 28 43 680
300 220 0.85 58 16 29 44 630
250 220 0.67 57 1.6 29 44 ¢80
200 220 0.49 54 17 3.0 44 £80
150 220 032 51 17 3.0 44 €80
. 100 220 014 & 16 25 32 £80

*Measured with a grid resistance of 10M% and signal source impedance Z,—=330k(Q.

tRg, =grid resistance of following valve,

ISSUE 2 S ECCB3 259-3



ECC83 DOUBLE TRIODE
High u double triode, having separate cathodes,

primarily inténded for use as a resistance-coupled
amplifier or phase inverter.

TYPICAL OPERATING CONDITIONS AS A PHASE INVERTER <

athey ]

Vi ltot R Yout* Vou Dior*
v) {mA) () (Vema,) Vi (%)
250 1.08 1200 35 58 5.5
250 1.08 1200 7 58 1.1

350 1.7 820 45 62 3.5
350 1.7 820 9 62 0.7

#*Qutput voltage and distortion at the start of positive grid current. At lower
output voltage the distortion is approximately proportional to the voltage.

L 2 “O+¥b
%““ o047
WF
IF—IE
Ta

uF
ECCBI
.......
880
saos W Vout
kO

o

,i, o \75;)
Vi 1V, (approx.} lth’ Ri Ra Yout* Vout Diot*
(v} V) (mA) (ked) (k)  (Veme)  Via {%)
250 65 1.0 68 100 20 25 1.8
250 65 1.0 68 100 7 25 0.6
350 90 1.2 82 150 35 27 1.8
350 %0 1.2 82 150 10 27 0.5

*Qutput voltage and distortion at the start of positive grid current. At lower
output voltage the distortion is approximately proportional to the voltage.
tV, should be adjusted so that ly4ly'=1 mA at Vy,=250V and 1.2 mA at

Vy,=350V,

[

Mullard|
P ECCS3 259-4
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DOUBLE TRIODE ECC83

High 1. double triode, having separate cathodes,
primarily intended for use as a resistance-coupled
amplifier or phase inverter.
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ECC83 DOUBLE TRIODE

High u double triode, having separate cathodes,
primarily intended for use as a resistance-coupled
amplifier or phase inverter.
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R.F. DOUBLE TRIODE ECC85

Double triode primarily intended for use in f.m. receivers as anr.f.
amplifier and seli-oscillating additive mixer.

HEATER
Vi 6.3 v
Ih 435 mA
CAPACITANCES <
Cay_g- 1.5 pF
Cor it 0.17 pF
Catk'+hes 1.2 PF
*Car Kshys 1.8 PF
‘ cg‘—!«:‘ﬂws 8.1 pF
can_gn 1.5 pF
Can_jer 0.18 pF
Car k"+hra 1.2 PF
AR 1.8 pF
cg"-k"+h+s 3.1 PF
Car.gn <8 mpF
Cark <8 mpF
cg' & <3 mpF
Car_a" <40 mpF
*Car _gn <8 mpF
can_g. <8 mpF
. C it <8 mpF
Sy k! <3 mp¥F
Carg” <3 mpF
*Measured with an external shield
CHARACTERISTICS (each section)
Va. 250 v
L 10 mA
v -2.7 V<
gri 6.1 ma/V<
[ 55 <.
r, 9.0 K2 <—

DECEMBER 1965 N Page D1



OPERATING CONDITIONS AS R.F. AMPLIFIER

Vb 250 v
Va 230 v
Ra 1.8 k2
Ia 10.8 mA <-
Rk 200 1]
£ 6.8 mA/V<—
T 8.3 k2«
Te1 (f = 100Mc/s) 4.7 KR <
5
Req 80 £ tn

OPERATING CONDITIONS AS SELF-OSCILLATING FREQUENCY CHANGER

Vb 250 v
Ra 12 kO
Rex 1.0 MO
Ia. 6.0 mA <—
Vosc (r.m.s.) 3.0 v
£ 3.0 mA/V<
“a 18 62 <
RATINGS (ABSOLUTE MAXIMUM SYSTEM)
(each section unless otherwise specified)
va(b) max. 550 v
Va max. 300 \'4
p, max. 2.5 w
Dyr+Pyn max. 4.5 w
Ik max. 15 mA
-V'g max. 100 v
Rg—k max. 1.0 MQ
*vh-k max. 90 v
Rh-k max. 20 kQ
*When operating as an oscillator no r.f. voltage should be applied between
heater and cathode. n?.gx
B488% /_JR
a5 at g
1 b 556
g g max
-
K h h okt
All dimensicns in mm Uﬂ; rm
()
[Mullard]
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R.F. DOUBLE TRIODE
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R.F. DOUBLE TRIODE ECC85
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R.F. DOUBLE TRIODE ECC85
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TRIODE PENTODE ECF80
Combined triode and high slope r.f. pentode with separate

cathodes. Primarily intended for use as a frequency changer
ot frequencies up to 220Mc/s.

HEATER
Vn 6.3 v
Ih 430 mA
MOUNTING POSITION Any

CAPACITANCES (measured without external shield)

Cap_at <006 pF
Cap_gt <002 pF
Cap_at <016 pF
Cep_st <002 pF
. Pentode section
*Ca g : <0025 pF
Cin 5.5 PF
Cout 38 pF

*May be reduced to <0.0TpF by the use of a skirted base.

Triode section

Ca_kih 1.8 pF

Cg. kth 25 PF

Cag 15 pF

CHARACTERISTICS
Pentode section

Va 250 v
. Vs 200 A

Vi =-3.2 v

la 7.0 mA

les 18 mA

- 5.5 mAfvY

ra 900 kO

Hg1-8s 47

Ria {(f=50Mc/s} 11 k{2

Rey 1.5 kQ

Triode section

Va 100 A

Is 14 mA

Vg -0 v

gm 50 mAjv
o :

fa 4.0 kQ

i
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ECF80 TRIODE PENTODE
Combined triode and high slope r.f. pentode with separate

cathodes. Primarily intended for use as a frequency changer
at frequencies up to 220Mc/s.

TYPICAL COPERATING CONDITIONS
As a frequency changer

Va=Vs 250 250 \'
Rgs 68 47 kQ
Re1 100 100 k{2
Ry 0 820 )
a 5.6 57 mA
lgs . 1.52 1.4 mA
vosccr.m.s.; 4.0 3.5 v
n 58 0 uh
Ee 1.95 21 mAjY
ry 1.15 1.5 M
LIMITING VALUES
Pentode section .
vagbp max. 550 v
Va max. 250 \
Ps MaX. 1.7 w
Vign) max. 550 v
Vys max. {(I,=10mA) 200 v
Vg max. ([x>10mAj} 175 A
Pes max. (pas1.2W) 7% mw
Per Max. (pa>>1.2W) 500 mw
Ie max, 14 mA
Yo, max. (lg;=+0.3uA) -1.3 A
Rg_x max. {cathode bias) 10 MQ
Rg,.x max. {ﬂxed bias) 500 kil
VYh_k max. (cathode positive) 150 v
Vu_x max. {cathode negative) 100 v
Triode section

Vutn max. 550 V')
¥V, max. 250 v
Po max 1.5 w
I max. 14 mA,

ik picy MAX. 200 mA
Vg max. {ig;=+0.3uA) -1.3 v

—Vgy k) ANAX. 5o Y
Vp_x max. (cathode positive) 150 \
Vp_x max. (cathode negative) 100 \Y

*Max. pulse duration 200us

OPERATING NOTE

It is anticipated that variations in heater-to-cathode capacitance may
render the valve unsuitable for use in Hartley oscillator circuits,
particularly in f.m, receivers. For this reason it is recommended that
a Colpitts type of circuit be employed.

ISSUE 1 S ECF80 950-2



TRIODE PENTODE

Combined triode and high siope r.f. pentode with separate
cathodes, Primarily intended for use as a frequency changer

at frequencies up to 220Mc/s.

ECF80
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ECF80 TRIODE PENTODE

Combined triode and high slope r.f. pentode with separate
cathodes. Primarily intended for use as a frequency changer

at frequencies up to 220Mc/s.
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TRIODE PENTODE : ECF80
Combined triode and high slope r.f. pentode with separate

cathodes. Primarily intended for use as o frequency changer
at frequencies up to 220Mc/s.
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ECF80 TRIODE PENTODE

Combined tricde and high slope r.f. pentode with separate
cathodes. Primarily intended for use as o frequency changer
at frequencies up to 220Mc/s.
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TRIODE PENTODE Ec F80

Combined triode and high slope r.f. pentode with separate
cathodes. Primarily intended for use os a frequency changer
at frequencies up to 220Mc/s.
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. ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE FOR
TRIODE SECTION FOR VARIOUS VALUES OF ANODE VOLTAGE
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ECF80 TRIODE PENTODE
Combined triode and high slope r.f. pentode with separate

cathodes. Primarily intended for use as a frequency changer
at frequencies up to 220Mc/s.
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ANODE CURRENT AND MUTUAL CONDUCTANCE PLOTTED AGAINST
CONTROL-GRID VOLTAGE FOR TRIODE SECTION .
Va=100V
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TRIODE PENTODE Ec Fao
Combined triode and high slope r.f. pentode with separate

cathodes. Primarily intended for use as a frequency changer
at frequencies up to 220Mc/s.
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ECF80 TRIODE PENTODE

Combined triode and high slope r.f. pentode with separate
cathodes. Primarily intended for use as a frequency changer
at frequencies up to 220Mc/s.
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TRIODE HEPTODE ECH83
Triode heptode intended for use as a frequency changer

or combined r.f. and a.f. amplifier in equipment operating
directly from a &V, 12V or 24V battery. on or off charge.

HEATER

VYh 6.3 v
th 300 mA

CAPACITANCES

Cah- at 200 IT‘IPF
Cah gt <90 mpF
Cah -g3 gt < 350 mpF
Cgi-at < 60 mpF

Co1—gt <170 mpF

. Cgl-g3+gt <450 mpF

Heptode section

Cinggl) 48 pF
Cin(gd) 6.0 pF
Cout 79 pF
Ca-gl <12 mpF
Cgl-g3 < 300 mpF
Triode section
Cin 2.6 pF
Cout 2.1 pF
Cy—z 1.0 pF

. OPERATING CONDITIONS OF HEPTODE SECTION
AS R.F. AMPLIFIER

Va = Vp 6.3 12.6 25 v
Vaoigatga 6.3 12.6 25 v
Veim 0 . i} 0 v
Vgl t 1' t
Ra1 1.0 1.0 1.0 MQ
la 0.1 0.4 125 mA
leo voaga 80 250 B850 phA
g€m 0.35 0.75 1.5 mAY
ra 600 850 200 k(2
Reg 8.5 6.5 5.0 kQ
Vg1 (for 100 : 1 reduction
in gm) -2.0 -2.8 —4.4 V'
. *Ve1p = Voltage at earthy end of grid leak.
1Cbtained by grid current biasing.
()
[Mullard]
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ECH83

TRIODE HEPTODE

OPERATING CONDITIONS AS A.M. FREQUENCY CHANGER
{multiplicative mixer)
Heptode section
Vo= Vy 6.3 12.6 25 v
Veoiga 6.3 12.6 25 v
*Veim) 0 0 0 v
Ve i t 1
R 1.0 1.0 1.0 MQ
la 18 100 460 pA
lg+ga 0.1 0.35 1.25 mA
lgsigt 28 32 54 wA
Yosctr.m.s.) 0.9 1.2 2.0 \'4
Rg3+gt 47 47 47 kQ
ge 50 160 390 gAYV
ra 3.75 38 11 MQ
*Ve1p) = Voltage at earthy end of grid leak.
1tObtained by grid current biasing with Ry = 1.0MQ.
Triode section
Va=Vp 126 v
E 0 v
la 750 uA
Em 1.4 mAfV
Igisgs 42 A
Regt+es 47 kQ
Vet+gsir.m.s.) 17 v
OPERATING CONDITIONS OF TRIODE SECTION
AS A.F. AMPLIFIER
Vi 126 v
Ra 150 kQ
& 10 MQ
Rg1 {of following vaive) 10 MQ
Vout/Vin 8.0
out 1.8 \'4
Diot 5.0 %
LIMITING VALUES
Heptode section
Va max, 30 \i
Vgargs Max. 30 \'
I max. 50 mA
Rgi-k max. 3.0 MQ
Rgz—x max. 50 k()
Triode section
VYo max. 30 v
I max. 3.0 mA
[~
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TRIODE HEPTODE ECH83

po—22-2 max-e-
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kgSsh h B9A Base
&= All dimensions in mm —U“ “ UU
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[Mullard|
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TRIODE HEPTODE ECH83
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ANODE AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE,
ANODE IMPEDANCE AND EQUIVALENT NOISE RESISTANCE PLOTTED
AGAINST CONTROL-GRID VOLTAGE FOR HEPTODE SECTIGN
Vo = Vg2+g3+g4 = 6.3V
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[Mullard]
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ECH83 TRIODE HEPTODE
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TRIODE HEPTODE

ECH83

ANODE AND SCREEN-GRID CURRENTS,

ra | E HecHesHH 7520 1
o 1L 1 PILTTT = I RATH.Y]
= Heptode section 3| 9m
s LTI “‘L‘RA’V’
C Vg =25V N NI
(k)
- Vgo.g3.94 = 25V Qﬂ?
: : Vil
oH- 4 /_ l0go
E e
- = y &’\/—:'
= S5 JRENE
o SEEE
Y
- /p;o:" ]
& 4
i \/A/A ‘y&u
- A 3
[Re] : 00
h
F / A\ \\ ]
o1 £ \ 10
E C 3
= N4
: ] b ;
00l -0
) -6 -4 -2 —°

MUTUAL CONDUCTANCE,

ANODE IMPEDANCE AND EQUIVALENT NOISE RESISTANCE PLOTTED
AGAINST CONTROL-GRID VOLTAGE FOR HEPTODE SECTION

Va = Vezipaiga = 25V
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ECH83 TRIODE HEPTODE
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TRIODE HEPTODE ECH83
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PERFORMANCE CURVES FOR USE AS A FREQUENCY CHANGER
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ECH83 TRIODE HEPTODE
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TRIODE HEPTODE ECH83
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TRIODE HEPTODE ECH84
Triode heptode intended for use as @ noise cancelled

synchronising puise separator and time base asciliator.

HEATER
Suitable for series or parallel operation, a.c. or d.c.
Vl\ 6v3 V
In 300 mA
CAPACITANCES
Can-at <250 mpF
Cah—gt <90 mpF
Cp1-at < 80 wmpF
Cel gt : <100 mpF
Cga-ut <130 mpF
Heptode section
. Ca-g1 <90 mpF
Triode secticn
Cin 30 pF
€ag 1.1 pF
CHARACTERISTICS
Heptode section
Va 135 v
Via 0 v
Vaigd 14 v
Va1 0 \'
I 1.7 mA
|32+g‘i 300 ].LA
. gm 22 mANV
Vs {la=20pA) =20 v
Ve (la=20pA) . -1.9 v
V.3 max. (lg1 = +0.3uA) 1.3 V'
Ve: max. (lgs = +0.3uA) 13 v
Triode section
A 50 v
Vg 0 A
la 3.0 mA
Em 37 mAlV
n 50
Iy (Va=200V, ¥V =-11V) <100 A
—Vg max. (g = +0.3zA) 1.3 v
[
Mullard
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ECH84

TRIODE HEPTODE

DESIGN CENTRE RATINGS
Heptode section

Vamy max.
Va max.
Pa max.
Vezigagn max.
Vya4gs max.
Vigygq min,
Pa24g4 TAX.
—Vil(pk) Max.
—V¥gX(pk) Max.
I max.
Rg1.x max.
Rgﬂx‘k max.
Vh—k max.
Triode section
Vaip,y max,
Va max.
Pa Max.
—Ye(pk) MaAX,
I max.
Ry max,

ah Gt

«“
™
w

S

at

Al dimensions in mm

[esce]
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TRIODE HEPTODE ECH84
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. ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE WITH
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Ec H84 TRIODE HEPTODE
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TRIODE HEPTODE

ECH84
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ECH84 TRIODE HEPTODE
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TRIODPE HEPTODE ECH84
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ECH84

TRIODE HMEPTODE
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TRIODE PENTODE

Combined triode and output pentode primarily designed for use
in television receivers with the triode as a frame blocking oscil-
lator and the pentode as a frame output valve. Other applications include the use of the
triode as a line blocking oscillator, a.f. voltage amplifier or in multivibrator circuits and
the operation of the pentode as an audio output valve or a synchronising pulse separator.

ECL80

HEATER

Suitable for series or parallel operation, a.c. or d.c

Vh
Iy

CAPACITANCES

Cagt-ayp
Cat_ap
Cet_g1
Cat_gl
Ch_k

Pentode section

Cin
Cout
Ca_gl
Cgl_n

Triode section

Cgt_k
Cat_k
Cat-gt
Cet b

CHARACTERISTICS
Pentcde section

Va

Vay
£3

I

lgs

Va

Em

Ta

tel g

Triode section

Vs
lat
Em
Fa
73

¥

ISSUE 2

170
170

15
28
—6.7

150
14

6.3 v
300 mA
<012 pF
<1.2 pF
<0.2 pE
<0.2 pF

37 pFe

4.5 pf

5.0 pF
< 0.2 pF
< 0.25 pF

2.0 pF

0.3 pF

0.9 pF
<0.05 pF
200 v
200 v

0 v

17.5 mA

33 mA
—8.0 A

3.3 mAlV
150 k(2

14
100 v

4.0 mA
—2.3 \J

1.4 mANV

12.5 k(2
17.5

ECL80 2591



ECL80 TRIODE PENTODE
Combined triode and output pentode prirnarily designed for use

in television receivers with the triode as a frame blecking oscil.
lator and the pentode as a frame output valve. Other applications include the use of the
triode as a line blocking oscillator, a.f. voltage amplifier or in multivibrator circuits and
the operation of the pentode as an audio output valve or a synchronising pulse separator.

PENTODE SECTION AS FRAME OUTPUT VALVE

Typical data
Va 170 200 A
Ve 170 200 v
Yea 0 0 \Y
Ve —9.0 —10.6 v
faios 8.5 10 mA,
lesioy 1.6 1.9 mA

Circuit design

To allow for valve spread and deterioration during life the
frame output circuit should be designed around the foliowing

values of s—

Va 50 60 v
Vi 170 200 \'
la, 26 3t mA

PENTODE SECTION AS SYNCHRONISING PULSE SEPARATOR

Typical data
Va 20 v
Ver 15 N
Vs 0 \'4
Vg (la— 100uA) —1.4 Y
'a (Vg1=0) 2.0 mA
PENTODE SECTION AS AUDIO OUTPUT VALVE
Operating conditions
Vs 170 200 v
Vea 170 200 A\
Vs 0 0 v
Ve —6.7 —80 v
Ra 11 11 k)
In(m 15 17.5 mA
g2(0) 28 33 mA
Vin (r.m._8.) (Pout:5'0 lTlW) 0.7 0.7 V')
Vin c.m.s (Diat=10%) 3.5 4.0 3
Pout {Dtot=10%) 1.0 1.4 w
Via rom.eo (Up to =50%) 41 4.7 i
Pout (r.m 5.y (UP to 11:'-*-50%) 1,27 1.75 w
Dist r.m.e.y (up to #=50%} 12 12 o
(R
[Mullard |
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TRIODE PENTODE

Combined triode and output pentode primarily designed for use

in television receivers with the triode as a frame blocking oscil-
fator and the pentode as a frame output valve. Other applications include the use of the
triode as a line blocking oscillator, A.F. voltage amplifier or in multivibrator circuits and
the operation of the pentode as an audio output valve or a synchronising pulse separator.

ECL80

TRIODE SECTION AS AF. VOLTAGE AMPLIFIER
Operating Conditions

Vb

)
170
170
170

200
200
200

*

Rﬂ !at _Vg! Vout vout‘
(k 'Q) (mA) (V) vln (Vr.m.s.)
47 1.8 3.5 95 22
400 10 35 105 24
220 0.5 35 11 4.5
47 22 42 9.5 27
100 1.2 4.2 10.5 29
220 0.6 4.2 1 30

Dtut*
(%)
8.7
7.6
6.5

9.0
8.0
6.5

Rat
(k)
150
330
680

130
330
680

Output voitage and distortion at the start of positive grid current. At

lower output voltages the distortion is approximately proportional to
the voltage.

1 Grid resistor of the following valve.

LIMITING VALUES

Pentode Section

Vagby max.

Vaply Max,

Ya max,

Pa Max.

Vgsb) Max.

Vs max.

Pga MAX,

lx max.

ikqpk) MaX.

Vg, max. (g;==+0.3pA)

Rgi_x max. (le,=12 mA) (frame cutput valve)
Rgi_k max. {1;=20 mA) (audio output valve)
Rn_x max,

Vh_k max.

S350
1.2
400
35
550
250
1.2
25
350
~1.3
22
1.0
20
150

k ()

* Max, pulse duration 10%, of one cycle, with a maximum of 2 m secs.

ISSUE 2
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E TRIODE PENTODE
Combined triode and output pentode primarily designed fur use

in television receivers with the triode as a frame blocking oscil-
lator and the peatode gs a frame output valve. Other applications include the use of the
triode as a line blocking osciflator, A.F. voltage amplifier or in muftivibrator circuits and
the operation of the pentode as an audio output valve or a synchronising pulse separator. .

LIMITING VALUES

Triode Section

Vatihy mMax. 550 v
Vot Max. 200 v
Pat Max. 1.0 w
| max, 8 mA«—
* ikmry Max. 200 mA
Vgt Max. (lg;—'+0.3 lY_:E.A) --1.3 \i
Rgi_x max. 3 MQ
Rp_x max. 20 k Q2

Vh_x max. 150 A .

* Max pulse duration 10%, of one cycle, with maximum of 2 m secs.

When the triode section is used in amplfifier circuits, where the input
voitage, foran output of 50 mW is {ess than 50 mV, no special precautions
need be taken against microphonic effects.

222mm .
max.

7/\.

67 mm.max-————=

L
g
£
E
Q
v
a9 91 1
B9A
ks h h Noval Base ]
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TRIODE PENTODE ECL80
Combined triode and output pentode primarily designed for use

in television receivers with the triode as a frame blocking oscil-

later and the pentode as a frame output valve. Other applications include the use of the
triode as a line blocking oscillator, A.F. voltage amplifier or in multivibrator circuits and
the operation of the pentode as an audio output valve or a synchronising pulse separator,
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ECL80 TRIODE PENTODE
Combined triode and output pentode designed primarily for use

in television receivers with the triode as a frame blocking oscil-
lator and the pentode as a frame output valve. Other applications include the use of the
triode as a line blocking osciflator, A.F. voltage amplifier or in multivibrator circuits and
the operation of the pentode as an audio output valve or a synchronising pulse separator.
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TRIODE PENTODE ECL80
Combined triode and output pentode primarily designed for use

in television receivers with the triode as a framz blocking oscil-

fator and the pentode as a frame autput valve. Other applications include the use of the

triode as a line blocking osciflator, A.F. voltage amplifier or in multivibrator circuits and
. the operation of the pentode as an audio output valve or a synchronising pulse separator.
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CL80 TRIODE PENTODE
Combined triode and output pentode primarily designed for use

in television receivers with the triode as a frame blocking oscil-
lator and the pentode as a frame output valve. Other applications include the use of the
triode as a line blocking oscillater, AF. voltage emplifier or in multivibrator circuits and

the operation of the pentode as an audio output valve or a synchronising pulse separator, .
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TRIODE PENTODE ECL80
Combined triode and output pentode primarily designed for use

in television receivers with the triode as a frame blocking oscil-

Iator and the pentode as g frame output valve. Other applications include the use of the
triode as a line blocking oscillator, A.F. voltage amplifier or in multivibrator circuits and
the operation of the pentode as an audio output valve or a synchronising pulse separator,
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TRIODE PENTODE
E L Combined triode and outbut pentode primarily designed for use

in television receivers with the triode as a frame blocking oscil-
fator and the pentode as a frame output valve. Other applications include the use of the
triode s a line blocking oscillator, A.F. voitage amplifier or in multivibrator circuits and
the operation of the pentode as an audio output valve or a synchronising pulse separator.
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TRIODE PENTODE ECL80
Combined triode and output pentode primarily designed for use

in television receivers with the triode as a frame biocking oscil-
lator and the pentode as o frome output valve, Other applications include the use of the
triode as a line blocking oscillator, AF. voltage amplifier or in multivibrator circuits and

. the operation of the pentode as an audio output valve or a synchronising pulse separator.
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CL TRIODE PENTODE
E Combined triode and output pentode primarily designed for use

in television receivers with the triode as a frame blocking oscil-
later and the pentode as a frame output valve. Other applications include the use of the
triode as a line blacking oscillator, A.F. voltage amplifier or in multivibratoer circuits and
the operation of the pentode as an audio output valve or a synchronising pulse separator,
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TRIODE PENTODE

Combined triode and output pentode primarily designed for use

in television receivers with the triode as a frame blocking oscil-
fator and the pentode as a frame output vaive. Other applications include the use of the
triode as a line blocking escillator, A.F. voitage amplifier or in multivibrator circuits and
the operation of the pentode as an audio output valve or a synchronising pulse separator.
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ECL80 TRIODE PENTODE
Combined triode and output pentode primarily designed for use

in television receivers with the triode as a frame blocking oscil-
iator and the pentode as a frame output vaive. Other applications include the use of the
triode as a line blocking oscillator, A.F. voltage amplifier or in multivibrator circuits and

the operation of the pentode as an eudio output valve or a synchronising puise separator. .
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TRIODE PENTODE ECL80
Combined triode and output pentode primarily designed for use

in television receivers with the triode as a frame blocking oscil-

lator and the pentode as a frame output valve. Other applications include the use of the
triode as a line blocking oscillator, A.F. voltage amplifier or in multivibrator circuits and
the operation of the pentode as an audio output valve or a synchronising pulse separator.
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ECLBO TRIODE PENTODE
Combined triode and output pentade primarily designed for use

in television receivers with the triede as a frome blocking oscil-
lator and the pentode as a frame output valve. Other applications include the use of the
triode as a line blocking oscillator, A.F. voltage amplifier or in multivibrator circuits end

the operation of the pentode as an audio output valve or a synchronising pulse separator. .
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TRIODE PENTODE . CL80
Combined triode and output pentode primarily designed for use E

in television receivers with the triode as a frame biocking oscil-

lator and the pentade as o frame output valve. Other applications include the use of the
triode as a line blocking oscillator, A.F. voltage amplifier or in multivibrator circuits and
the operation of the pentode as an audio output valve or a synchronising pulse separator.
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TRIODE PENTODE ECL82
Combined triode and output pentode with separate

cathodes intended for use os a combined a.f. amplifier
and output valve or frame oscillator and output vaive.

HEATER
Yu 6.3 A
iy 780 mA
MOUNTING POSITION Any
CAPACITANCES
Cap_nt <025 pF
Cap_gt <002 pF
Cerp..at <002 pF
Caip_gt <0025 pF
. Pentode section
Chos <03 pF
€in 9.3 pF
Cout 8.0 PF
Cgion <0.3 PF
Triode section
Ca g 4.2 pF
i 2.7 pF
Cout 4.3 pF
Cen < 0.1 pF
CHARACTERISTICS
Pentode section
. Va 200 250 v
Ve 200 250 v
I 35 28 mA
lgz 7.0 57 mA
Ve -16 ~22.5 A
B 6.4 50 mAvY
fa 20 25 k()
He1-g2 9.5 9.5
Triode section
Va 100 A
l 35 mA
Ve ¢ v
g 2.5 mAjY
ra 28 ki)
e “‘ "’
A
Mullard
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ECL82 TRIODE PENTODE
Combined triode and output pentode with separate

cathodes intended for use as a combined a.f. amplifier
and output valve or frame oscillator and output vaive.

PENTODE SECTION AS FRAME OUTPUT VALVE
Circuit design

To allow for valve spread and deterioration during life the frame
output circuit should be designed around the following values:

Va 50 A

Ve 170 v

iami, 85 mA

For an average new valve the following figures will apply5 v
&

Ve 170 v

Tagpk) 135 mA

Vg, adjusted so that I, — +0.3A

PENTODE SECTION AS AUDIO OUTPUT VALVE
Single valve class ‘A’

Va 200 250 v
Vean) 200 250 v
g2 0 2.2 k()
Ia.(u) 35 28 mA,
g2i0 7.0 55 mA
lg, (max. sig.) 16 105 mA
1 -16 ~22.5 v
Ry 390 680 0
Vin(r.m.s.} (Pnut = SOmW) 600 780 my
Ry 5.6 9.0 kQ
Vin(r.m.s.n 6.6 9.5 A
out 35 34 w
Dyot 10 10 %
Two valves in class ‘AB’ push-pull
Va 200 250 v
Vean, 200 250 v
**Ras \] 27 k)
lam) 2x35 2xM.5 mA
l, {max. sig.) 1x<39.5 23275 mA
'gz(o) 2x7.0 2x4.2 mA
lgs {max. sig.} 2x16.5 2x92 mA
TR 190 390 Q
Vin(glfgnr.m.s. 25 38 A"
a_u 6.0 10 k2
Pout 9.8 9.0 w
Dot 4.0 5.0 o

*Undecoupled screen-grid resistor.

tPout and Dyt are measured at fixed bias and therefore represent the
power output available during the reproduction of speech and
music.

**Common screen-grid resistor undecoupled.

t{Common cathode bias resistor.

[ )
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TRIODE PENTODE ECL82
Combined tricde and output pentode with separate

cothodes intended for use as a combined o.f. amplifier
and output valve or frame oscillator and output valve,

TRIODE SECTION AS A.F. YOLTAGE AMPLIFIER

vh Ra 'a Rk P\g Zsource VYout Dioe Rgl*
v Q) (mA) (kD) (MO (kQ)  Vu %) (k)
250 100 1.05 15 33 0 48 0.8 330
200 100 0.85 1.5 33 0 47 1.0 330
150 100 0.6 1.8 3.3 0 45 1.9 330
100 100 0.38 i8 3 0 M 6.0 330
250 100 1.05 1.5 33 220 44 0.75 330
200 100 0.85 1.5 33 220 43 0.85 330
150 100 0.6 1.8 33 220 M 1.05 330
100 100 0.38 1.8 3.3 220 34 3.6 330
250 220 0.63 2.2 33 0 55.5 0.75 680
200 220 0.52 2.2 33 0 54.5 1.0 680
150 220 0.36 27 33 0 52 1.85 680
100 220 0.23 27 33 0 47 4.25 680
250 220 0.63 22 3.3 220 1.5 0.7 680
200 220 0.52 22 33 220 30 0.5 680
150 220 0.36 27 33 220 47 1.0 680
100 220 0.23 27 33 10 38 3.75 680
250 100 1.4 o n ¢ 50 0.5 330
200 100 1.05 ¢ n o 48.5 0.7 330
150 100 0.7 o 22 0 46 1.55 330
100 100 0.37 0 22 0 44 8.0 330
250 100 1.4 0 22 220 46 22 330
200 100 1.05 0 n 220 44 21 330
150 100 0.7 0 22 220 42.5 1.6 330
100 100 0.37 0 22 0 37 5.9 330
250 220 0.78 ] 22 0 58 0.5 680
2 220 0.59 0 22 0 56 0.8 680
150 220 0.4 0 2 0 53 1.7 680
100 220 0.1 0 22 0 46 5.6 680
250 220 0.78 0 22 220 52.5 2.2 &80
200 220 0.59 0 2 220 51 20 680
150 220 0.4 0 22 220 48.5 1.4 680
100 220 0.21 0 2 220 42 31 680

*Grid resistor of following valve
\/
\%m measured with an input voltage of 100mV
n

Diot measured for Vi, = 10V

MICROPHONY AND HUM
The triode section can be used without special precautions against
microphony and hum in circuits in which the input voltage is
=10mV(r.m.s.) for an output of 50mW from the output stage.

[
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ECL82

TRIODE PENTODE

Combined triode and output pentode with separate

cathodes intended for use as a combined a.f. amplifier
and output valve or frame oscillater and output vaive.

LIMITING VALUES

Pentode section

Vb, max.
¥, max,

3+ vapy, max.
t-vapx) max.

pa max. (frame output)

pa max. (audio applications)
Vyoby Max.

Vg, max,

Pg2 Max.

Pgz Max. (speech and music)
{i max.

Ry x max. (fixed bias)
Rgi_x max. (cathode bias)
Vh_k max.

Ry_x max.

Triode section

Vb, Max.
¥V, max.

F+vapk max.

pa Max.
I max.

¥l px) Max.
Rg_ 1 max. (fixed bias)
Rg_k max. (cathode bias)

Ra_x max. (grid current biasing)

Z;_ 1 max. {f = 50¢/s)
Vh, x max.
Rp_x max,

*Maximum pulse duration 200us

550 A
300 v
2.5 kv
500 v
5.0 \ad
7.0 w
550 v
300 v
1.8 w
32 w
50 mA
1.0 MO
20 MQ
100 v
20 k)
550 v
300 v
600 v
1.0 W
15 mA
200 mA
1.0 MG
30 MO
2 MO
500 k(2
100 v
20 k(2

fMaximum pulse duration 4%, of one cycle with a maximum of 800us
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TRIODE PENTODE

Combined triode and output pentode with separate
cathodes intended for use as a combined a.f. amplifier
and output valve or frame oscillator and output valve.

ECL82
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ECL82 TRIODE PENTODE
Combined tripde and output pentode with separate

cathodes intended for use as a combined a.f. amplifier
and output valve or frame oscillator and output vaive.
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ECL82
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Combined tricde and output pentode with separate
cathodes intended for use as a combined a.f. amplifier
and output valve or frame oscillator and output valve.

TRIODE PENTODE

ECLB2 1587

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER. Vg, — 250V
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ECL82 TRIODE PENTODE
Combined triode and output pentode with separate

cathodes intended for use as a combined a.f. amplifier
and output valve or frame osciflator and output valve.
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TRIODE PENTODE ECL82
Combined triode and output pentode with separate

cathodes intended for use as a combined a.f. amplifier
and output valve or frame osciffatoer and output valve.
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ECL82 TRIODE PENTODE
Combined triode and output pentode with separate

cathodes intended for use as a combined a.f. amplifier
and output valve or frame ascillator and output valve.
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€
TRIODE PENTODE ECL82 L
Combined triode and output pentode with separate \

cathodes intended for use as a combined a.f. amplifier
and output valve or frame oscillator and output valve.
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ECL82 TRIODE PENTODE

Combined triode and output pentode with separate
cathodes intended for use as a combined a.f. amplifier
and output valve or frame osciflator and output vaive.
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TRIODE PENTODE ECL82
Combined triode and output pentode with separate

cathodes intended for use as a combined a.f. amplifier
and output valve or frame oscillator and output vaive.
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ECL82 TRIODE PENTODE
Combined triode and output pentode with separate

cathodes intended for use as a combined a.f. amplifier
and output valve or frame oscillator and output valve.

it
£ ] 8 o )
ﬂs'\“i w o n O
4 H T HE
7 2
|2 £ Ko o§ L
1 ™~ :
L. ] - o
M., i
AN i i
| AN \uRR
L \_ ] h, - \ H \
L \i 17 _\ T
\'. N ! maj
L 5 \ ) 1
= Y]
| 5 \
7\1 Loz 3 \ 'l\ i
Q . 11k
g1y T guag: I .
g ] 488w L1013 \
HE S — [ B § ? e RUEE
T e e LN
* E |
Q \
] 1)1 % Y 1
\ |
I
1] l i i ‘
it
_ 1 ;
1 |
L ;
— N
1
1
1 N |
| N 1
g ;
o~ - 1 o
5 g g ] s

PERFORMANCE OF ECL82 IN PUSH-PULL. V, = V,, = 200V

(.

Mullard
ISSVE 1 G ECL82 158.14




TRIODE PENTODE ECL82
Combined triode and output pentode with separate

cathodes intended for use as @ combined a.f. amplifier
and eutput valve or frame oscillator and output valve.
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TRIODE PENTODE

ECL86

Combined high-¢+ triode and output pentode for use in audio amplifier circuits.

HEATER

Vh
Ih

CAPACITANCES

cap - gt
cat -gl
cgt -gl
cat - ap

Pentode section
cin
ca-gl
egl-h

Triode section
cin
cout
ca-g
eg-h

CHARACTERISTICS

Pentode section

Va

Vg2
Vel

Ia

Ig2

gm

ra
pgl-g2

- Vgl max. {Igl = + 0.3 uA)

NOVEMBER 1963

6.3 v
6§60 mA
< 6.0 mpF
< 200 mpF
< 20 mpF
< 150 mpF
10 pF
< 400 mpF
< 240 mpF
2.3 pF
2.5 pF
1.4 pF
< 6.0 mpF
250 v
250 v
-7.0 A
36 mA
6.0 mA
10 ma/V
48 k2

21
1.3 v
Page D1




Triode section

Va 250 v
Vg -1.9 v
) e o= @
gm 1.6 mA/V
m 100
ra 62 k2
- Vgl max. (Igl = +0.3u4A) 1.3 v
OPERATING CONDITIONS AS SINGLE VALVE AMPLIFIER
Pentode section
Va 250 250 v
Ve2 250 250 v
Rk 270 170 Q
Ia 27 37 mA .
1g2 8.2 10 mA
Ra 10 7.0 K2
Pout 2.8 4.0 W
Vin (r.m.s.) 2.7 3.2 v
Dtot 10 10 %
Vin (r.m.s.) (Pout = 50 mW) 280 300 %
OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL -
Cathode bias
Va (b) 250 300 '
Vg2 (b) 250 300 v .
Rk (per valve) 180 260 114
Ra.a 8.2 9.1 K
Ia (0} 2x32.5 2x 3 mA
Ia (max. sig.) 2x35.5 2x 37 mA
Ig2 (o} 2x 5.8 2x 5.5 mA
Ig2 (max,. sig.) 2x 8.9 2x 10,6 mA
Vin {gl -gl) r.m.s, 11.0 16.8 v
Pout 10 13.6 w
Dtot 5.0 4.0 %
Vin (r.m.s.) (Pout = 50 mW) 480 520 mvV
i
Mullard
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TRIODE PENTODE ECL86

OPERATING CONDITIONS FOR TRIODE SECTION AS RESISTANCE COUPLED w—
A F, AMPLIFIER

Cathode bias g g
Vb 300 250 250 200 v
Ra 220 220 220 220 I
Ia 0.8 0.6 0.6 0,42 mA
Rk 1.2 1.7% 1.75 2.6 [t
Vout 80 75 70 66
Vin -
Vout (r.m.s.) 9.0 5.0 3.2 3.2 \'s
Dtot 0.4 0.4 0.4 0.6 %
. * Rg 10 10 0.68 0.68 M2
* Grid resistor of following valve.
At lower values of Vb, grid current bias should be used.
Grid current bias { Rg=10MQ) Zs = 47 &2
Vb Ra Rg* Ia Dtot Vout Vout(r.m.s.)
) (52) (MS2) (mA) (%) Vin )
300 220 10 0.8 0.4 80 9
250 220 10 0.6 0.4 75 5
250 220 0.68 0.6 0.4 70 3.2
200 220 0.68 0.42 0.6 66 3.2
' * Grid resistor of following valve.
LIMITING VALUES ——
Pentode section
Va (b} max, 550 \'s
Va max. 300 v
Pa max. 9.0 w
Vg2 (b) max. 550 \'
Vg2 max. 300 v
pg2 max. 1.8 w
Ik max, 55 ma
Rgl -k max. 0.5 M

. Vh -k max. 100 \'

NOVEMBER 1963 Page D3




Triode section

Va{b) max.

Va max.
pa max.
Tk max.

Rg -k max.
Vh -k max.

OPERATING NOTES

1. Microphony

550 v
300 v
500 mw
4.0 mA
1.0 MQ
106 v

This valve may be used without special precautions against microphony
in equipment where the input voltage is not less than 4mV for an output

of 50 mW.

Op ag

9 & g%

9 b

kp:ggs hh kg

ft— 22-2max—»]

NOVEMBER 1563

x X

=} g
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All dimensions in mm
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TRIODE PENTODE

ECL86

et ECL86 L(mA)
I T1T]
. Vg= Vgp = 300V
2.Vy= Vg = 250V
200
I 150
|
I
2
100
/
4
50
192 —]
pd »
o =y 1g2
i P I I 11)°
Vgi (V)15 16 5
. ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST CONTROL-
GRID VOLTAGE, PENTODE SECTION,
3
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ECL86

TRIODE PENTODE
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TRIODE PENTODE ECL86
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ECL86

TRIODE PENTODE
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R.F. PENTODE

High slope r.f. pentode primarily intended for r.f. or if.
amplification in television receivers. (t is suitable for use as ¢
video amplifier, mixer or synchronising pulse separator.

EF80

HEATER

Suitable for series or parallel operation a.c. or d.c.

CAPACITANCES

CHARACTERISTICS

LIMITING VALUES

ISSUE 1

Vi
In

Cinegn)
Clngga
Cont
Ca. gl
Cazm
Ca_x
Cgl_h

Bm
Fa

tgt_ze

1nE|:;Iut damping fat 50 Mcfs.)

Vb, mMax.

V, max,

Pa Max.

Vygon, max.

Vgs max.

Pge Max.

lx max.

Vg max. (In—+0.3 uA}
Rpi_i max. {self bias}
Rk max, (fixed bias)
Vy_i max.

Rh_ e Max.

6.3 v
300 mA
7.5 pF
5.4 pF—
33 pF
<0.007 pF
2.6 pF<
< 0.01 pF
< 0.15 oF
170 \)
170 v
Q v
10 mA
2.5 mA
-2.0 v
7.4 mAjvV
400 k €2
50
1.0 k Q
10 kQe.
550 Ny
300 V-
2.5 w
550 v
300 Ve
0.7 W
15 mA
-1.3 v
1.0 MO
500 k Q
150 v
20 k €2
EF80 258-1



EF80 ..

amplification in television receivers.

R.F. PENTODE

slope r.f. pentode primarily intended for r.f. or if

It is suitable for use as @

video amplifier, mixer or synchronising pulse separator.

“w
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o
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B9A (Noval)
BASE

478
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)i

67 mm.max. —
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R.F. PENTODE EF80
High slope r.f. pentode primarily intended for r.f. or if.

amplification in television receivers. It is suitable for use os a
video amplifier, mixer or synchronising puise separator.
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ANODE CURRENT AND SCREEN-GRID CURRENT PLOTTED AGAINST
ANODE VOLTAGE, WITH SCREEN-GRID VOLTAGE AT 170V
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EF80 R.F. PENTODE
High slope r.f. pentode primarily intended for r.f. or if.

emplification in television receivers. It is suitable for use as a
video amplifier, mixer or synchronising pulse separator.
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R.F. PENTODE EF80
High slope r.f. pentode primarily intended for r.f. or if.

amplification in television receivers. It is suitable for use os a
video amplifier, mixer or synchrorising pulse separator.
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EF80 R.F. PENTODE
High slope r.f. pentode primarily intended for r.f. or if.

amplification in television receivers. It is suitable for use as a
video amplifier, mixer or synchronising pulse separator,
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R.F. PENTODE EFBO
High slope r.f. pentode primarily intended for r.f, or if.

amplification in television receivers. It is suitable for use gs a
video amplifier, mixer or synchronising pulse separator.
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EF80 R.F. PENTODE
High slope r.f. pentede primarily intended for r.f. or if.

amplification in television receivers. It is suitable for use as a
video amplifier, mixer or synchronising pulse separator.
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R.F. PENTODE EF80
High slope r.f. pentode primarily intended for r.f. or if.

amplification in television receivers. It is suitable for use as a
video amplifier, mixer or synchronising pulse separator.
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EF80 R.F. PENTODE
High slope r.f. pentode primarily intended for r.f. or if

amplification in television receivers. It is suitable for use as a
video amplifier, mixer or synchronising pulse separator,
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R.F. PENTODE EF80
High slope r.f. pentode primarily intended for r.f. or i.f.

amplification in television receivers. It is suitable for use as a
video amplifier, mixer or synchronising pulse separator.
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EF80 R.F. PENTODE
High slope r.f. p

entode primarily intended for r.f. or if.
amplification in television receivers. It is suitable for use as a
video amplifier, mixer or synchronising pulse setarator,
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R.F. PENTODE EF80
High slope R.F. pentode primarily intended for R.F. or LF.

amplification in television receivers. It is suitable for use as a
video amplifier, mixer or synchronising pulse separator.
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VARIABLE-MU R.F. PENTODE

High slope variable-mu r.f. pentode, primarily
intended for use in television receivers.

HEATER

Suitable for series or parallel operation, a.c. or d.c.

¥u
In

CAPACITANCES (measured without an external shield)

Cin
Cout
Ca-gl
Cgl -h

CHARACTERISTICS

OPERATING CONDITIONS (See circuit on page D2)

Condition

Vi
Rgz
Rg‘z—c'
R
Ricz

Iy

lgo

Em
Vg1 for 60:1
reduction in gp

liotar

Condition

Vy
Rg2
Rg2—c’
Ri1
Rys

ly

lgs

Em
Vg1 for 60 : 1 reduction in g, =12

liotar

JULY 1961 (1)

6.3 v
300 mA
7.2 pF
3.7 pF
< 7.0 mpF
<2 150 mpF
250 v
0 v
60 k€2
100 A
10 mA
2.5 mA
-2.0 v
6.0 mA/Y
500 ki
1.5 kQ
1 2 3 4
190 190 190 190 v
22 6.8 8.2 10 k€2
— 8.2 12 18 le€2
47 47 47 47 Q
100 56 68 82 2
11.8 9.2 2.6 10 mA
3.0 2.2 22 25 mA
6.0 57 5.8 6.0 mA/V
-18.5 9.0 -10 -11 v
15 23.5 20.5 185 mA
5 é 7
190 190 150 v
12 15 18 kQ
27 47 82 k(2
47 47 47 Q
82 82 a2 0
10.7 1.3 1.7  mA
25 2.7 28 mA
6.0 6.2 6.0 mA}vV
-13.5 -15 v
17.5 16.5 16 mA,
(.
[Mullard]
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EF85

VARIABLE-MU R.F. PENTODE

Rg2-c' mm

+Vp

LIMITING VALUES

Yooy max. 550 \'
V, max. 300 v
Pa Max. 25 W
Vg2(b) max. 550 v
Vgz max. 300 v
Pe2 Max. 650 mwy
Iy, max. 15 mA
Rgi-x max. 3.0 MQ
Vh—k max, 150 v
Ry—x max. 20 kQ
fe— 222 oK ——»
ez 3] /\

s 1< 3

) g E

5 —| 5 2

o] 0

©
B9A Base L
Al dimensions in mm i
()

Mulfard] -
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VARIABLE-MU R.F. PENTODE EF85
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EF85 VARIABLE-MU R.F. PENTODE
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VARIABLE-MU R.F. PENTODE EF85
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EF85 VARIABLE-MU R.F. PENTODE
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VARIABLE-MU R.F. PENTODE EF85
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VOLTAGE AMPLIFYING EF86
PENTODE

Low-noise pentode for use as r.c. coupled a.f. voltage amplifier, particularly suitable
for the early stages of high-gain audio amplifiers, microphone pre-amplifiers and
tape recorders.

HEATER
Suitable for series or parallel operation, a.c. or d.c.
Vi 6.3 v
lh 200 mA
CAPACITANCES (measured without an external shield}
Cout 3.1 pF<
Cin 3.8 pF
Ca gt <50 mpF
Cgl-h <2.5 mpF
CHARACTERISTICS
Va 250 Y
Vas 0 v
Ve 140 v
|zz 3.0 mA
lea 600 pA
A\ -2.2 Vs
8m 22 mAN<«—
Fa 2.0 M{t<—
i w2 38
Vo max. (lg = +0.3uA) -1.3 ¥

OPERATING CONDITIONS AS R.C. COUPLED AF. AMPLIFIER <

. Pentode connection

Vb Ra Rgz P\k ik vaul'l' voul* R-_rl).“|=

(V) (k) (M2} (k) {mA) Vi (Vrm<) (ki)

400 100 0.39 1.0 32 140 85 330

350 100 0.39 1.0 2.75 134 74 330

300 100 .32 1.0 2.4 129 62 330

250 100 0.39 1.0 20 123 50 330 ‘
200 100 0.39 1.0 1.55 117 38 330 ‘
150 100 0.39 1.0 1.05 110 27 330

400 220 1.0 2.2 1.45 210 7 680

350 220 1.0 22 1.3 205 62 680

300 220 1.0 2.2 1.4 194 53 680

250 220 1.0 2.2 0.9 185 44 680

200 220 1.0 2.2 0.75 173 35 680

. 150 220 1.0 22 0.5 147 22 680
*Qutput voltage at Dy, = 5%. Voul .
**Grid resistor of following vaive. T wmeasur‘ed with Vi, = 100mV r.m.s.

) }
i
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EF86 VOLTAGE AMPLIFYING
PENTODE

Triode connection (ga connected to a, g to k)

Vi Ra la Rk Voud You* Dio* Rait
) () (mA) {kQ) Vin Vems) (%) (ki2)
400 47 36 12 26 68 5.2 150
350 47 345 1.2 25 58 5.0 150
300 47 27 12 25 46 46 150
250 47 2.25 1.2 25 36 43 150
200 47 1.8 1.2 24 24 39 150
400 100 2.0 1.2 28 75 4.8 130
350 100 18 2.2 28 63 47 330
300 100 15 22 27.5 51 46 330
250 100 1.28 2.2 27.5 2 4.2 330
200 100 1.0 2.2 27 30 4.0 330
400 220 1.4 19 29 b 43 680
350 220 0.95 3.9 29 80 43 680
300 220 0.8 39 29 52 42 680
250 220 0.7 39 28 2 3.9 £80
200 220 0.55 3.9 28 0 17 680

*QOutput voltage and distortion at the start of positive grid current. At fower
output voltages the distortion is approximately proportional to the voltage.

1Grid resistor of the following valve.

Vou .
f v _measured with Vi, = 100mV r.m.s,

in

RATINGS (ABSOLUTE MAXIMUM SYSTEM}

Vay max. 550 V']
Vi max. 300 v
pa max. 1.0 w
Vao(n) max. 550 v
Vo max. 200 v
Pp2 Max, 200 mwW
he max. 6.0 mA
Rgi-ix max. (py o 200mW) 3.0 M}
Ret. k max. {p, < 200mW) 10 M2
V) k max. {cathode positive) 100 v
Vy-x max. {cathode negative) 50 v
*Ry,. |k max. 20 k{2

*When used as a phase inverter immediately preceding the cutput stage,
Ry x max. may be 120k(},

DECEMBER 1945 &7 Page 2




VOLTAGE AMPLIFYING
PENTODE

OPERATING NOTES

1. Hum

When used as a normal voltage amplifier with a line voltage of 250V,
an anode load of 100k and a grid resistor of 470k the maximum
hum level of the valve alone is 54V, the average value being about
3uV when operated with one side of the heater earthed. This can
be further reduced by centre-tapping the heater to earth. Under
these conditions the nominal hum level is 1uV. The low fevel of
hum attained with this valve can be completely masked by that due
to an unsuitable valveholder, in which excessive leakage and
capacitive coupling between pins will intreduce considerable hum.

. 2. Noise
The low-frequency noise generated by a valve is most conveniently
specified as an equivalent voltage on the control grid for a specific
bandwidth. For the EF86 under normal conditions, i.e. line voltage
of 250V and an anode load of 100k2, the equivalent noise voltage
is approximately 2uV for the frequency range of 25 to 10,000c¢/s.

3. Microphony

Care in the design of the valve to ensure that the efectrode structure
and its mounting are as rigid as possible has reduced the microphony
of the EF86 to a very low level. There are no appreciable internal
resonances at frequencies below 1,000c/s. At higher frequencies the
effect of vibration is usually negligible on account of the damping
provided by the chassis and the valveholder. In high-gain applica-
tions such as tape recording care should be taken in siting the vaive,
particularly when a loudspeaker is present in the same cabinet or

. when a motor is mounted on the same chassis. In such cases a
flexible mounting for the valveholder or a separate weighted sub-
chassis is advisable,

(.
Mulilard
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EF86
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VOLTAGE AMPLIFYING
PENTODE EF86
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VOLTAGE AMPLIFYING
EF86 PENTODE
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ANODE AND SCREEN-GRID CURRENTS, ANODE IMPEDANCE AND
MUTUAL CONDUCTANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE.
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VOLTAGE AMPLIFYING F
PENTODE E .
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ANODE AND SCREEN-GRID CURRENTS, ANODE IMPEDANCE AND
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VOLTAGE AMPLIFYING
E F86 VOLTAGE
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VOLTAGE AMPLIFYING EF86
PENTODE
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VOLTAGE AMPLIFYING
EF86 PENTODE
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VOLTAGE AMPLIFYING

EF86
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VOLTAGE AMPLIFYING
EF86 PENTODE
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VOLTAGE AMPLIFYING EF86
PENTODE
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VOLTAGE AMPLIFYING EF86
PENTODE
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VARIABLE-MU R.F. PENTODE

Variable-mu r.f. pentode for use as a controlled r.f. or

EF92

i.f. amplifier.
HEATER
Vh 6.3 \'
In 200 mA
CAPACITANCES Unshielded Shielded <
Cin 48 5.0 PF
Cout 6.3 6.5 pF
Ca—gl < 15 < 10 mpF
Chik 2.3 2.3 pF
CHARACTERISTICS <
Va 200 v
Voo 200 A
Ves 0 v
I 825 mA
lgo 2.1 mA
Va -2.5 v
gm 2.45mAlY
ra 900 191
Hegl-g2 30
Vg (for 100 : 1 reduction in gm) =27 \'4
. LIMITING VALUES
Va(p) max. 500 V<
Y, max. 250 v
pa Max. 2.5 W
ngfb, max. 500 Ve
Vg2 max. 250 A%
Pgz Max. 600 mw
Vg max. 50 Ve
I, max. 12 mA
Rg1—x max, 100 kQ<—
Vi-x max, 100 v
Thum max., 170 "Ce—
)
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EF92 VARIABLE-MU R.F. PENTODE
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VARIABLE-MU R.F. PENTODE EF92
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EF92 VARIABLE-MU R.F. PENTODE
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VARIABLE-MU R.F. PENTODE
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EF92 VARIABLE-MU R.F. PENTODE
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VARIABLE-MU R.F. PENTODE EF92
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EF92 VARIABLE-MU R.F. PENTODE
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VARIABLE-MU R.F. PENTODE EF92
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EF92 VARIABLE-MU R.F. PENTODE
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V.H.F. PENTODE

Low noise, high slope pentode primarily intended
for use as an r.f. and i.f. amplifier.

EF95

HEATER
Vn
In

CAPACITANCES

Pentode connection
Cin
Cout
Ca—gl
Cn—k
Triode connection

Cin
Cout
Cag

CHARACTERISTICS
Pentode connection
Va
Ve
la

|73
Ya

&m
fa

tg1—g2
Reg
rg {f = 50Mc/s)

Triode connection
Va
[
Ve
8m
Ia

"3
Req”

DESIGN CENTRE RATINGS

Va(h) max.
V¥, max.
Pa Max.
Vgg(b) max.
V2 max,
Pg2 max.
—Vg1 max.
Rgl—k max.
|;‘ max.
V]l—k max.
Thulp Max.

JANUARY 1943

6.3 v
175 mA
Unshielded Shielded
4.0 4.0 pF
22 31 pF
23 < 20 mpF
2 2 pF
27 28 pF
4.2 51 pF
1.4 1.4 pF
120 180 v
120 120 v
7.5 7.7 mA
25 24 mA
-2.0 -2.0 v
5.0 51 mAjlvV
250 400 k(2
35 35
2 2 kQ
25 25 kQ
120 v
10 mA
-2 v
6.8 mAjY
52 kQ
35
900 Q
300 v
180 v
1.7 w
300 v
140 \4
500 mw
50 v
3.0 MQe
18 mA
120 v
170 *C
Page Dt



EF95

V.H.F. PENTODE
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V.H.F. PENTODE EF95
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ANODE CURRENT, SCREEN-GRID CURRENT, MUTUAL CONDUCTANCE
AND ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE.
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EF95 V.H.F. PENTODE
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ANODE CURRENT, SCREEN-GRID CURRENT, MUTUAL CONDUCTANCE
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V.H.F. PENTODE EF95
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
WITH CONTROL-GRID VOLTAGE AS PARAMETER
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EF95

V.H.F. PENTODE
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EF95

V.H.F. PENTODE
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ANODE CURRENT AND MUTUAL CONDUCTANCE PLOTTED AGAINST
. CONTROL-GRID YOLTAGE, WHEN TRIODE CONNECTED
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EF95 V.H.F. PENTODE
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VARIABLE-MU R.F. PENTODE

Frame-grid variable-mu r.f. pentode for use as
an automatic gain controfled i.f. omplifier in

television receivers.

EFI83

HEATER

Suitable for series or parailel operation, a.c. or d.c.

Vh

ln

CAPACITANCES
Cin
Cout
Ca—gl

Cglg2

CHARACTERISTICS

Va

Vaa

Ve

L

lg2

Va1

Em

fa

rgt {f = 40Mc/s)
Req (f = 40Mc/s)

FEBRUARY 1962

6.3 v
300 mA
2.5 pF
3.0 pF
55 mpF<
28 pF
170 200 230 v
90 90 90
0 0 o v
14 12 105 mA
53 45 36 mA
-1.8 -2.0 =21 v
14 125 10.6 mAjv
350 500 650 kQ
1.6 13 15.3 kQ
— 490 — Q<
(A
Mullard| Page D1



EFI83

VARIABLE-MU R.F. PENTODE

QOPERATING CONDITIONS

+Vp

T

With compensating resistor Ry (e.g. vision i.f. amplifier)

Condition

Wy
Ryz
Rg2— e’
Ri1
Ria
R
la
lgo
Em

Vg for 100:1
reduction in gm

Ilﬂtal

Condition

*Vh
Rye
Rgz--c‘
Ryt
Rz
Re1
la
lgs

Em
Vi for 100 :1
reduction in gn

hotal

1 2 2 4
190 190 190 190
22 6.8 8.2 10
— 8.2 12 18
22 22 22 22
100 56 68 82
1.6 11.8 11.7 1.4
4.3 4.4 4.4 4.3
12.3 124 12.2 12
-18.5 9.0 -10 -11
16 27 24 21
5 é 7 8
190 190 190 190
12 15 18 33
27 47 a2 —
22 22 22 22
82 82 82 0
— — — 470
11.8 11.9 12 11.6
4.4 4.5 4.5 4.4
12.3 12.5 125 15,5
-12 -135 ~145 -7
19.7 18.5 14.7 16

v

k(2
9]

O

9]

k()
mA
mA
mA/Y

A4
mA

v
kQ
kQ

Q

Q
ke

mA
mA
mA/V

\%
mA

*For other values of ¥y up to 210V, the above conditions can be used
providing the values of Ry2 are changed to keep Vg2 at approx. 90V.

()

FEERUARY 1962

[Mullard|
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VARIABLE-MU R.F. PENTODE

EFI83

O

Without compensating resistor (e.g. sound i.f. amplifier)

Condition
*VD

Rgo

Rea—k

Ry

la

lga

Em

Vg]_ for 10 : 1
reduction in gm

Ve for 100 :1
reduction in gn

Ttotal

Condition

Em

Vg for 10 : 1
reduction in gm

Ver for 100 : 1
reduction in gy

Itota.l

1
190
22
120
11.7
43
12.4

5.0

-18.5
16

2
190
6.8
8.2
68
12
4.5
13

-3.0

-9.0
27

5
190
12
27
100
1.8
4.4
124

~4.0

-12
19.7

4.4

-13.5
18.5

4.6

-14.5
17.5

\'

k(2
kil

9]

mA
mA
mA/V

v

v
mA

v
kQ
k2

[§]

mA,
mA
mA/Y

v

A
mA

*For other values of V, up to 210V, the above conditions can be used
providing the values of Ry are changed to keep Vg at approx. 90V.

(A

FEBRUARY 1942

[Mullard |
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EF | 83 VARIABLE-MU R.F. PENTODE

DESIGN CENTRE RATINGS

Vam) max. 550 v
V; max. 250 v
Pa Max. 2.5 w
Ve max. 550 A\
Vga max, 250 \'4
Pgz Max. 650 mW
—Vgl(pk) Max. 50 \'
e max. 20 mé
Rg1-x max. 1.0 MQ
Rga—x max. 50 k2
Vi_x max. 150 \'4
Ry—x max. 20 kQ
Toub max. 180 °C
-2
_— |
h s x 9
k & © O a rg E
O o 3 &
g Oo oo 92 L
2
BOA Base

Al} dimensions in mm

(I
Mullard
FEBRUARY 1962 V\'/ Page D4




EFI83

VARIABLE-MU R.F. PENTODE
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EF I 83 VARIABLE-MU R.F. PENTODE
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VARIABLE-MU R.F. PENTODE EF I 83
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EF l 83 VARIABLE-MU R.F. PENTODE
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EF I 83 VARIABLE-MU R.F. PENTODE
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VARIABLE-MU R.F. PENTODE
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VARIABLE-MU R.F. PENTODE EF I 83
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EF I 83 VARIABLE-MU R.F. PENTODE
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R.F. PENTODE

Frame-grid sharp cut-off pentode for use as an i.f.

amplifier in television receivers,

EF184

HEATER

Suitable for series or parallel operation, a.c. or d.c.

Vh
Ih

CAPACITANCES

Cin
Coun
Ca—gl

. .

CHARACTERISTICS

lea

Ve1

Bm

Fa

Mlgl-gs

rg {f = 40Mc/s)

. Req (f = 40Mc/s)

OPERATING CONDITIONS

Yaim)
Veam)
Veam
Ri

Fa

. ra1 (F = 40Mefs)
Roq (f = 40Mc/s)

FEBRUARY 1952

170

170
140

10
41
15.6
330
10
300

6.3 Y
300 mA
10 pF
3.0 pF
55 mpF<-
2.8 pF
170 200 \'
170 200 A\
0 0 v
10 10 mA
41 41 mA
-2.0 -2.5 v
15.6 15 mANY
330 380 kQ
&0 60
9.5 1 k2
—_ 330 Q<
-
200 230 v
0 0 v
200 230 \'
140 140 Q
75 15 k(2
10 10 mA
41 441 mA
15.6 15.6 mA/V
510 680 kQ
10 10 %931
300 300 0
Page D1



EF I 84 R.F. PENTODE

DESIGN CENTRE RATINGS

Yapy max. 550 Y
V. max. 250 v
Pa max. 2.5 w
ngtb) max. 550 v
Vea max, 250 v
Pez MaX. 900 mw
=¥gl{pk) Max. 50 v
I max. 25 mA
Rg1- Max. 1.0 MQ
Vh_x max. 150 v
Rp-x max, 20 kQ
Thuin max. 180 °C
_222_ 4
max
h I /\ ]
h -3 g é
s « /00P0o\ & E
93— O o) 3 =
5] p— 9] 0 ©
gl O C g2 L |

|
R

BOA Base

All dimensions in mm

[
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R.F. PENTODE
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R.F. PENTODE E F l 84
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E F I 84 R.F. PENTODE
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R.F. PENTODE E F I 84
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL-
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E F I 84 R.F. PENTODE
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E F I 84 R.F. PENTODE
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R.F. PENTODE E F l 84
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EF I 84 R.F. PENTODE
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OUTPUT PENTODE

Output pentode rated for 12W anode dissipation, primarily

EL84

intended for use in a.c. mains operated equipment,

HEATER

Vn
In

CAPACITANCES

Cin
Cont
Ca—gl
Cgl-n

CHARACTERISTICS
Pentode connection

Va 250 v
V2 250 v
I, 48 mA
|g2 5.5 mA

oL -73 v
gm 11.3 mAjv
Fa 38 kel
Hgi-g2 19

OPERATING CONDITIONS AS SINGLE VALVE AMPLIFIER

Pentode connection

Va
Ve

Yo
Iy

lez

Yinir.m.s.; (Pour = 50mW)

vin{r‘m.s.) (Dmt = 10%)

out (Diot = 10%5)
3

Da

Triode connection (g2 connected to a)

Va
3

Va1

1-:0}

Vin(r.m,s,; (Pout = 50I’I’1W)

ingr.m.s.)
out
tot

Ia(mu.sig.)

NANLUARY 1984

6.3 Y
760 mA
10.8 pF
6.5 pF
<500 mpF
<250 mpF
Triode connection
(g2 connected to a)
Va 250 v
Vgl -9.0 v
£m 10  mANV
ry 2.0 k2
n 19.5
250 250 v
250 250 v
52 4.5 k{2
-7.3 7.3 V'
48 48 mA
55 55 mA
300 300 my
43 4.4 v
5.7 57 w
2.5 8.0 %
20 50 %
250 v
35 kQ
-9.0 v
34 mA
1.0 A
6.0 v
1.5 w
6.0 %
39 mA
)
[Mullard |
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EL84 OUTPUT PENTODE

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL

Pentode connection

Va 250 300 v
Vg2 250 300 v
Ryi (per valve) 270 270 Q
Ro_a 8.0 8.0 k(2
[ 2x31 2x36  mA
lg2(0) 2x3.5 Ix40 mA
fngl—gl) r.m.s, 16 20 v
Pout 1 17 w
Diot 3.0 40 ¥
la(mex.ste.) 2x37.5 2x46 mA
mA

|g2:max.sig.) 2x7.5 2%x11

Distributed load conditions for maximum output (screen-grid
tapping at 2097 of primary turns)

Va 300 300 v
Vg2 300 300 v
Rk (per valve) 390447 270 {1
Ra s 6.0 8.0 k()
'k(op 2x128 2% 40 mA

ingl-glyr.m.5. 17 18.3 \'4
Pout 14.4 15.4 w
Dot 0.85 117 %
lieymsx s1g.) 2x55 2x48.5 mA

Distributed load conditions for minimum distortion (screen-grid
tapping at 439 of primary turns)

Yo 300 300 \
Ve 300 300 v
Ry (per valve) 390+-47 270 Q
Ra.a 6.0 8.0 k)
| o 2x28 2x40 mA

inglglyr.m.s, 16.8 16 v
Pout 101 " w
Dios 0.72 0.7 A
ligmax.stg.) 2x 47 2% 45 mA

Triode connection (g2 connected to a)

Va 250 300 v
Ri {per valve) 560 560 O
Raa 10 10 kQ
lao) 2x20 2x24 mA
Vin(gl_gljr.m.s. 16,5 20 A"}

out 3.4 5.2 w
Do 2.5 2.5 o
lamax.sig.) 2x21.5 2x26 mA

[

JANUARY 1964 \v/ Page D2
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QUTPUT PENTODE

EL84

CPERATING CONDITIONS WITH CONTINUOUS SINE WAVE

DRIVE
Single valve
Va 250 250 v
Vo, 250 250 v
*Rez 47(.::10%7) 39(+10%) k2
Ry 130 130 19
Ra 5.25 4.5 k&
lage 44 44 mA
lg20; 5.1 52 mA
Vine.m.s.) 4.4 4.65 v
ot 5.4 5.6 w
Dot 12.5 13.9 %%
|a.¢max.sig.; 40 42 mA
|gz(max.sig.) 8.6 8.4 mA
Pe2 18 1.8 w
*Decoupled by 8uF capacitor.
Two valves in push-puil
Va 300 \i
Yz, 300 v
a2 1.8(4:10%)) kO
Ry (per valve) 270 0
a_a 8.0 k€2
Ia{u: 2x 35 mA
82(0) 2x4.0 mA
inggl-glyr.m.s, 17-4 V
vut 15 w
DLUL 314 %
Ia{nlax;sig.a 2x 42 mA
. bez(max.siz.) 21x7.0 mA
[ 1.93 W
*Screen-grid resistor common to both valves,
LIMITING VALUES
Vagn, max, 550 \'
Va2 max. 300 A
Pa Max, 12 w
Vga) max. 550 \4
Va2 max. 300 v
Pgz Max. 2.0 w
I max. 65 mA
-Vg max. 100 v
Re1 x max. 300 k(2
Vh_ie max. 100 v
. Rp_x max. 20 k2
()
FEBRUARY 196t (1) [%/m Page D3
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OUTPUT PENTODE

B9A Base

FEBRUARY 1%61 (1)
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OUTPUT PENTODE

EL84
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ANODE AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE AND
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EL84

OUTPUT PENTODE
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OUTPUT PENTODE EL84
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SCREEN-GRID CURRENT PLOTTED AGAINST ANODt VOLTAGE WITH
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EL84 OUTPUT PENTODE
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QUTPUT PENTODE EL84
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EL84 OUTPUT PENTODE
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CUTPUT PENTODE EL84
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OUTPUT PENTODE EL84
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QUTPUT PENTODE EL84
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EL84 OUTPUT PENTODE
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OUTPUT PENTODE EL360

Output pentode for use in redar scanning, series regulator
and similar applications and in pulse modulater
upplications.

HEATER

I 1.27 A

CAPACITANCES

Cout 7.7 pF
Cin 17.5 pF
CHARACTERISTICS

Pentode connection

A 100 250 v

Ve 100 250 \

Vo —-£.3 —46 v

la 120 48  mA

lez 8.3 55  mA

. Zm 16.5 6.9 mAV

' Ta 37 135  kQ
tigl-g2 6.0 5.0

Triode connection (ga connected to a)

Va 100 v
la 100 mA
Vo -8.0 v
£m 14.5 mAjY
ra 380 Q
. B 55
("
[Mullard]
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EL360

OUTPUT PENTODE

DESIGN CENTRE RATINGS (unless otherwise stated)

Scanning, low voltage series regulator, and similar applications

Va(b) max.
VYapk) Max,
—¥Ya(pk) Max. (Pa = 15W)
—Vapx) Max. (pa = 10W)
Va max.
Vo, max,
Y2 max.
—V¥ai(pk) Max,
Pu Max.
Pgz Max.
Vaigo max.
Pa+gz Max.
b max,
Rg1-x max.
Vh-x max.

High voltage series regulator applications

Va(p) max.
Vg2(b) max.
Va max.
Vg2 max,
Pa max,
Pez Max.

b max.

Pulse modulator applications

*Max. pulse duration 1us, duty factor 0.001

Va max, (absolute)
Pa max.
*igmsey Max. {absolute)
Ygo max.
Pgz Max.
~Vg1 max.
+ ¥Ye1pulsey Max.

APRIL 1964

1.0 kv
7.0 kV
1.0 k¥
1.5 kv
800 v
800 v
400 v
1.0 k¥
15 w
5.0 w
400 \'
18 W
200 mA
500 k{2
200 A
4.0 iV
550 \4
2.0 iV
400 v
6.0 w
2.0 W
50 mA
5.0 kv
10 W
4.0 A
550 v
30 W
300 A
60 A
Page D1




OUTPUT PENTODE EL360

Output pentode for use in radar scanning, series regulator
and similar applications and in pulse modulator
applications.
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EL360 OUTPUT PENTODE
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
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OUTPUT PENTODE EL360
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER. Vg2 = 200V
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EL360 OUTPUT PENTODE
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER. Vg» = 250V
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OUTPUT PENTODE EL360
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ANODE CURRENT PLOTTED AGAINST ANODE YOLTAGE WITH
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EL360 OUTPUT PENTODE
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER. Vg = 350V
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ANQDE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER. V,» = 400V
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EL360 OUTPUT PENTODE
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ANODE CURRENT PLOTTED AGAINST CONTRCL-GRID VOLTAGE
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EL360 OUTPUT PENTODE
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE UP TO
4kVY WITH CONTROL-GRID VOLTAGE AS PARAMETER. Vg = 300V
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE UP TO 4kY
WITH CONTROL-GRID YOLTAGE AS PARAMETER. Vg2 = 400V
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OUTPUT PENTODE EL360
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EL360 OUTPUT PENTODE
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OUTPUT PENTODE EL360
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EL360 OUTPUT PENTODE
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OUTPUT PENTODE EL360
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EL360

OUTPUT PENTODE
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OUTPUT PENTODE EL360
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EL360 OUTPUT PENTODE
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EL360
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EL360 OUTPUT PENTODE
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TUNING INDICATOR EM8 |

Electron beam tube for use as tuning indicator in f.m,
or a.m. receivers or as o Jlevel indicator in tape

recorders.
PRELIMINARY DATA
HEATER
Suitable for series or parailel operation a.c. or d.c.
Vh 63 V¥
|)1 00 ma,

TYPICAL OPERATING CONDITIONS

Yu 250 v
. Vi 250 v

Ry 500 k(2
Re 3.0 MO
Ve -1.0 -10.5 v
(3 65 5.0 deg
la 370 20 nA
It 2.0 23  mA

LIMITING VALUES

Vi by max. 550 Y
VY max. 300 \4
pa Max. 200 mw
. Ve, Max, 550 v
Vi max. 300 \4
¥, min, 165 A
| max. 30 mA
Rg_x max. 30 MQ
Vg max. (I; — + 0.3uA) -1.3 v
Vh_x max. 100 v
Rp_x max. 20 k)
N
[Mullard|
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EMS8I

TUNING INDICATOR

Electron beam tube for use as tuning indicator in f.m.

or a.m. receivers or as a level indicator in tape
recorders.

k.g'h

h
DIRECTION

OF VIEWING

All dimensions in mm

675 max

B9A
Noval Base

6C-Smax_

1SSUE 1
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TUNING INDICATOR EM8 I

Electron beam tube for use as tuning indicator in f.m.
or a.m. receivers or as a level indicator in tape

recorders.
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VOLTAGE INDICATOR
Short grid-base electron beam tube for use as a voltage indicator

in tape recorders. The pattern consists of a vertical column with

a fluorescent grea at the top and bottom. As the grid is driven

negative these fluorescent areas converge, until they meet at Vy=-10V. At ¥,=-15V
. there is a 1. 5mm cross-over which can be utilised to indicate overfoading.

HEATER
VY 6.3 v
I 300 mA

TYPICAL OPERATING CONDITIONS
(deflection electrode connected to anode)

Vi 250
Vi 250 v
Ra 100 k€2
. Re—i 3.0 Mo
Ve 0 -10 -15 v
I, 2.0 0.5 02  mA
It 1.0 1.8 20 mA
*L 21 0 -1.5 mm

*Length of column. A negative value of L indicates overlapping.

DESIGN CENTRE RATINGS

Yaipy max. 550 v
Va max. 300 v
. P2 Max. 600 mvw
Vaet elec.(by Max. 550 v
Vet elec. Max. 300 v
Vi) max, 550 v
Vi max. 300 v
Vi min, 170 v
l max. 50 mA
Ry k max. 30 MQ
Ri-1r max. 100 k2
Vh—x max. 250 v
. Thup max. 120 °C
)
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EM 87 VOLTAGE INDICATOR
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VOLTAGE INDICATOR EM 87
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SPECIAL QUALITY THYRATRONS GENERAL NOTES

These general notes include definitions and general test
procedures. They should be read in conjunction with the
data sheets for Special Quality Thyratrons. Where reference
should be made to a specific note, this is indicated on the
data sheet by an index number, e.g. Group quality level.®

1. Heater voltage. Life and reliability of performance are a function
of the value and degree of regulation of the heater voltage.
In order to achieve the maximum useful life the heater should
be maintained as close as possible to its rated value, and unless
specific recommendations are made on individual data sheets,
designers should aim to maintain the voltage at the valve pins
within 5% of the published nominal value,

2. Capacitances. Unless otherwise stated the capacitances quoted
are measured with the valve cold in a fully screened socket.
The measurements are made with or without an external
shield, as stated on the individual data sheets.

3. Limiting Yalues. The limiting values given on the data sheets are
absolute ratings. Absolute maximum ratings are limiting values
of operating and environmental conditions applicable to any
valve of a specified type as defined by its published data, and
should not be exceeded under the worst probable conditions.

These values are chosen by the valve manufacturer to
provide acceptable serviceability of the valve, taking no
responsibility for equipment variations, environmental varia-
tions, and the effects of changes in operating conditions due
to variations in the characteristics of the valve under con-
sideration and of all other electron devices in the equipment.

The equipment manufacturer should design so that initially
and throughout life no absolute maximum value for the intended
service is exceeded with any valve under the worst probable
operating conditions with respect to supply veoltage variations,
equipment component variation, equipment contrel adjustment,
load wvariations, signal variation, environmental conditions,
and variations in characteristics of the valve under considera-
tion and of all other devices in the equipment.

Heater to cathode voltage. In the interests of reliability the
heater to cathode voltage should always be kept as low as
possible, and it is preferable to have the cathode positive
with respect to the heater,

Bulb temperature. In the interests of reliability the bulb
temperature should always be kept as low as possible,

—
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GENERAL NOTES SPECIAL QUALITY THYRATRONS

10.

1.

12.

13.

14.

The A.Q.L. (Acceptable quality level) is the limit below which
the average percentage of defectives is controlled.

Maximum and minimum values for the individuals are the limits
to which valves are tested.

Maximum and minimum for lot average are the limits between
which the average value of the characteristic of a lot or batch
is controlled.

Lot standard deviation is the standard deviation of a single lot or
batch.

Bogey value is the target value.

Group quality level. This is the A.Q.L. over 2 whole group of tests.
Sub-group quality fevel. The A.Q.L. over a number of tests,
which do not constitute a complete group.

Glass envelope strain test.

(A) This test is carried out on a sampling basis and consists
of completely submerging the valves in boiling water at
a temperature between 97 and 100°C for 15 seconds and
then immediately plunging them in ice cold water for
5 seconds. The valves are then examined for glass cracks.

(B) This test is carried out on a sampling basis and consists
of completely submerging the valves in boiling water not
less than 85°C for 15 seconds and then immediately
plunging them in ice cold water not more than 5°C for
5 seconds. The valves are then examined for glass cracks.

Base strain test. This test is carried out on a sampling basis and
consists of forcing the pins of the valves over specified cones
and then completely submerging the valves and cones in
boiling water at a temperature between 97 and 100°C for 10
seconds. The valves and cones are allowed to cool te room
temperature before examining for glass cracks.

This test is carried out on a sampling basis under the conditions
detailed in the data.

Shock test. This test is carried out on a sampling basis and
subjects the valves to 5 blows of the specified acceleration in
each of 4 directions.

Inoperatives. An inoperative is defined as a valve having an
open or short circuited electrode, an air leak or a broken pin.

)
[Mullard |
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TETRODE THYRATRON

Tetrode inert gas-filled thyratron with negative control
characteristic, Primarily designed for use in relay or

EN9I

grid-controlled rectifier circuits. (2D21)
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CONTROL-GRID CURRENT PLOTTED AGAINST CONTROL-GRID
VOLTAGE BEFORE CONDUCTION
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EN9 I TETRODE THYRATRON
Tetrode inert gas-filled thyratron with negative controf

characteristic. Primaorily designed for use in relay or

(2D21) grid-contralled rectifier circuits.
ENSI ] 19 ’g
- 1S
Vy=6-3V H M
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o
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M sl iy
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CONTROL-GRID CURRENT PLOTTED AGAINST CONTROL-GRID
VOLTAGE DURING CONDUCTION
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TETRODE THYRATRON

Tetrode inert gas-filled thyratron with negative control
characteristic. Primorily designed for use in relay or

EN9I

(2D11)

" grid-controlled rectifier circuits.

This data sheet should be read in conjunction with ‘* DEFINITIONS AND

OPERATIONAL RECOMMENDATIONS—THYRATRONS ™',

this section cf the Handbook.

LIMITING VALUES (absolute ratings, not design centre)
It is important that these limits are never exceeded and such variations
as mains fluctuations, component tolerances and switching surges must
be taken into consideration in arriving at actual valve operating

conditions.
Max, peak anode voltage
Inverse 1.3
Forward 650
Max. cathode current
Peak 500
Average (Max. averaging time 30 secs.) 00
. Surge (Fault protection max. duration 0.1 secs.) 110
Max, negative control-grid voltage
Before conduction 100
During conduction 10
Max. average positive control-grid current for anede
voltage more positive than —10 V (averaging time
1 cycle) 10
Max. peak positive control-grid current during the
time that the anode voltage is more positive
than -10 ¥V 50
*Max. peak positive control-grid current during the
time that the anode voltage is more negative
than =10 V 30
Max. control-grid resistor 10
*(Recommended min, control-grid resistor 0.1 M (1)
Max. negative shield-grid voltage
. Before conduction 100
During conduction 10
Max. average positive shield-grid current for anode
voltage more positive than -10V (averaging
time 1 cycle) 10
**Max. shield-grid resistor 1.0
Max. peak heater-cathode voltage
Heater positive 25
Heater negative 100
Heater voltage limits 57 to 6.9
Min. valve heating time 10
Max, operating frequency 500
Ambient temperature limits 75 to 50

preceding

kv
v

mA
mA
A

v
v

mA
mA

A
ML

mA
MO

v
A
v
s

cfs
°C

*t is not desirable that the control-grid should be positive when the
anode is more negative than =10 V, but where this condition is unavoidable

minimum value,

. the control-grid resistor may need to be greater than the recommended

**Where circuit conditions permit, the shield-grid should be connected
directly to the cathode.

T

[Mullard]
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EN9 l TETRODE THYRATRON
Tetrode inert gas-filled thyratron with negative control

characteristic. Primarily designed for use in relay or

(2D2t) grid-controlled rectifier circuits.
CHARACTERISTICS
Electrical
Heater voltage 6.3 A
Heater current at 6.3 V
Average 0.60 A
Maximum 0.66 A
Anode to control-grid capacitance 003 pF
Control-grid to cathode and shield-grid capacitance .5 pF
Deionisation time {approx.)
(a) Vyu=-100V, 1,=100 mA 35 us
(b) Vg= -10V, L=100mA 75 73
lonisation time (approx.) 0.5 us
Anode voltage drop 8 v .
Critical grid current at V,;—460 V r.m.s, 0.5 A,
Mechanical
Type of cooling Convectien
Mounting position Any
. 0.5 oz
Max. net weight {14 €
19mer
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TETRODE THYRATRON EN9 I
Tetrode inert gas-filled thyratron with negative controf

characteristic. Primarify designed for use in relay or
grid-controlled rectifier circuits. (2D21)
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EN9 l TETRODE THYRATRON

Tetrode inert gas-filled thyratron with negative control
2021 characteristic. Primarily designed for use in refay or
( ) grid-controlled rectifier circuits.
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HALF-WAVE RECTIFIERS EY86
EY87

High voltage half-wave rectifiers particularly suitable for use in cathode
ray tube e.h.t. supply units. The EY87 is elecirically identical to the EY86
but hag a chemically treated bulb to prevent flash-over under conditions of
high humidity.

HEATER
Vh 6.3 v
I.h 90 ma
Heater voltage tolerances lout < 200uA +15%* %
*
Iout > 200 A EX %

*These tolerances apply when the power supply voltage is at its nominal
value and when a valve having bogey heater characteristics is employed.
In addition, fluctuations inthe mains supply voltage not exceeding +10% are

permissible.
CAPACITANCE
ca-(h+k+s) 1.7 ¥
LIMITING VALUES
Pulsed input
1P.1.V. max, 22 kV
Iout max. 800 HA
Tha(pk) max. 40 mA
C max. 2000 pF

fMax. duration 18% of a line scanning cycle with a max. of 18us.
TiMax. duration 10% of a line scanning cycle with a max. of 10us.

Sinusoidal input (50c/s)

Vinge.m.5,) M- 5.0 kV

I . max. 3.0 mA

out

C max. 0.2 uF

Rlim min. 100 k2
JULY 1964 Page D1




WARNING

X-ray shielding is advisable to give protection against possible danger of
personal injury arising from prolonged exposure at close range to this tube
when operated above 16kV . The level of X-radiation is likely to be considerably

higher when the heater circuit of the tube is open,

e]
Top Cap o B
Type CTl_ ¢ g H
=t ©
© 222
T_l max—.}
915+03 I ]
a 1705~

74 max—————=i

le——— &7 mMax

hks h BYA Base UUUUU

All dimensions inmm

Pins 1, 4, 6 and 9 may be used for fixing an anti-corona shield.
Pins 3 and 7 may only be connected to points in the heater circuit and must not be

earthed.

JULY 1964 e” Page D2




HALF-WAVE RECTIFIERS | EY86
EY87
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FULL-WAVE RECTIFIER

indirectly heated full-wave rectifier, primarily intended
for use in a.c. mains-operated equipment.

EZ80

HEATER

PRELIMINARY DATA

A 6.3 v
tn 0.6 A
OPERATING CONDITIONS
Va(r.m,a.) 2 250 2x 275 2300 2% 350 v
50 50 50 50 uF
Rum min. (per anode} 125 175 215 300 Q
out 90 90 90 20 mA
Vout 265 285 310 360 v
LIMITING VALUES
Va{r.m.a.; max. 2% 350 v
lout max, 90 mA
C max. 50 uF
iagpk) Max. {per anode) 270 mA
Vh_kpk; Max, 500 v
22:2mm
za —  max [
o a' ! /_f\l
h
h 1c
E
Kk 090 a ExE
O o oEES
O o o E
I\ o o /IC
o IC
BOA
Noval Base -
k h h . B
(U
1lard
ISSUE 1 EZ80 2581
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Ezso FULL-WAVE RECTIFIER
Indirectly heated full-wave rectifier, primarily intended

for use in a.c. mains-operated equipment.

1260
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
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FULL-WAVE RECTIFIER Ezso
Indirectly heated full-wave rectifier, primarily intended

for use in a.c. mains-operated equipment.
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HALF-WAVE RECTIFIER GY501

E.H.T. rectifier for colour television receivers. This valve has a chemically
treated envelope to avoid flashover under conditions of high humidity and low
atmogpheric pressure (450mm of mercuryj.

HEATER
Vh {see note 1) 3.15 v
1 4 A
h Q0 m
CAPACITANCES
Ca-hik 1.2 pF <
. OPERATING CONDITIONS
I
out 1.5 mA
v 25 kV
out
RATINGS (DESIGN CENTRE SYSTEM)
P.1. V. max. {(see note 2) 31 kv
max. 25 kV
out
Ia(out) max. 1.7 mA

OPERATING NOTES

1. The nominal heater voltage value applies to operation with the average
. beam current to be expected in practice. Heater voltage variations up
to max. +15% are permitted for a nominal tube under the worst probable

conditions.

2. Maximum pulse duration 22% of one cycle with 2 maximum of 18us. The
negative peakdue to ringing in the line cutput transformer should be taken
into account.

3. When operated in a television receiver this valve will produce X~radia-

tionin excess of permissible dosage and a suitable screen should be in-
corporated,

OCTOBER 1968 a? GY501 Page 1




OUTLINE DRAWING OF GY501
-

] @
max
dia

: B9D base .
kh h without centre stem UU U UH

C.T.2 Top cap

All dimensions in mm
Pins 1, 5 and 9 may beused to connect an anti-corona ring, Circuit elements
having the same potential as the heater, eg. series resistor, may be con-
nected to pins 3 and 7, These pins must not he earthed

IU
(mA) [T
150
100
50
[ Hi\ Ii'.-ri i-i"‘\\
o e M A e T
0 200 400 800 800 VQ(V) .
ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
A
[Mullard|
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U.H.F. TRIODE

Frame-grid triode for uge as grounded-grid amp-
lifier or self-oscillating mixer in Bands IV and V.

HEATER

L
vh
CAPACITANCES
Unshielded
ca-g
Cak
®a-k+h
a-g+h
g~k
g-k
g-k+h
g-h
k-g+h
Shielded

c
c
c (1, = 12ma)
€
i
C

ch+l<-g+s
ca-g+s
Ca-k+h

CHARACTERISTICS
v

<
Y

H
Ll

Bﬂq

21
T oE

APRIL 1965

PC86

300 mA
4.0 V<
—
2.2 pF
240 mpF
350 mpF
2.3 pF
3.5 pF
5.6 pF
3.8 pF
300 mpF
6.3 pF
4.1 pF
3.3 pF
300 mp¥F
175 v
-1.5 v
12 mA
14 mA/V
4,85 0
68
230 2
Page D1



OPERATING CONDITIONS

As grounded-grid amplifier

Va 175 v
Ia 12 mA
Rk 125 4]
£n 14 mA/V
Ag gelf-oscillating mixer
Va ®) 220 v
a 5.6 k&
Rg 47 k&
Ia 12 mA
L 50 A
Vose (r.m.s.) 2.5 v
g 5.5 mA/V
DESIGN CENTRE RATINGS
Va o) max. 550 v
Va max. 220 v
p, max. 2.2 w
Ik max. 20 mA
-Vg max. 50 v
Rg-k max. 1.0 M2
Vh-k max. 100 v
84157, be——22. 21—t~
| T
a
K k
g 3 5
£ 5
9 g 2 )
kKh h
BCA Base
A . o,
All dimensions in mm “U U “
Vol
Mullard
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PC86

U.H.F. TRIODE
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL-GRID

VOLTAGE AS PARAMETER.
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U.H.F. TRIODE

Frame-grid triode for use es grounded-grid omplifier
in Bands IV and V.

PC838

HEATER
T
Yu

300 mA
38 v

CAPACITANCES (measured with close fitting shield connected to the grid)

Ch+k-g+s 38 pF
Cagts 1.7 pF
Ca-k+h 55 mpF
Unshieided
g 1.2 PF
CHARACTERISTICS
Va 160 A4
la 125 mA
Ve -1.25 v
&m 135 ITIA[V
Tra 4.8 k2
® 65
Reg 240 Q
OPERATING CONDITIONS
Va 160 v
Ry 100 0
ia 12.5 mA
E£m 135 mA/[vV
ra 48 k2
@ &5
Noise factor 10 dB
DESIGN CENTRE RATINGS
Vany max. 550 v
Y\ max. 175 v
Pa Max. 2.0 w
e max. 13 mA
-V max, 50 v
Rg—x max. 1.0 MO
Vh—k max. 100 '
A
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PC88 U.H.I.=.. TRIQ-D.E.
®

re—22-2max——|
q I
x X
o o
3 E £
m Q
< T3]
C
kh h 1
BOA Base \ »,
Al dimensions in mm U“ “ UU
.
)
| Multard]
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U.H.F. TRIODE PC88

8491

PC88 kI°
A)
[T11 m

V=160V

40

30

AN

Lrnper=t 8]

Vg(\a') ~3 -2 -1 L Q

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE
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PC88 U.H.F. TRIODE
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R.F. TRIODE PC900

Triode with low anode -to-grid capacitance intended for use as an r.f. amplifier
inv.h.f. television receivers.
HEATER
Suitable for series operation a.c. or d.c.
Ih 300 mA

Vh 3.9 Vet

CAPACITANCES (with external shield)

. ca-g 350 mpF
Cak+hts 3.0 PF

Co-kihis 4.3 pF

Cak 80 mpF

cg-k 3.3 pF

cg-h <0 mpF

Cp.h 2,3 pF

CHARACTERISTICS
\' 135 v
a

Ia 1.5 ma

Vg -1.0 v

- 14.5 mA/V

mn 76 h

r, 5.25 k2 <—

OPERATING CONDITIONS 1 2 3

Vb 200 200 135 v

Ra 5.6 5.6 1.5 k2 <—

R 0 87 0 Q<

L 16.5 11,5 16.5 mA<—

Ig 20 o 20 th Ae—

Vg -0.5 1.0 -0.5 v

g, 20 14,5 20 mA/vV

i 84 76 84 <
. Vv forl0:1 reductioni.ngm -3.2 -3.8 -2.3 V-

ngor 100 Ireductioningm 7.7 -8.3 -5.3 V<

[
Mullard
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RATINGS (DESIGN CENTRE SYSTEM)

va(b) max.

Va max.

p, max.

T.k max.
-V _max.

g
Rg-k max.
R_ . max.{(a.g.c. circuits)

g-K
*vh-k max.

*To fulfil modulation hum requirement, Vh-k should not exceed 55V r.m.s.

kh h

All dimensions in mm

DECEMBER 1865 \\v/

560 v
200 '
2.2 w
20 mA
50 v
1.0 MO
3.0 M2
100 '
.
|19 IMQaX —e|
ox
o E o3
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R.F. TRIODE PC900

104E [ Pco0o | 54764 |10°
ra b [TTT7T1 Iy(ma)
F Vq =135V 1Gmimav)
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/ |
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r \ /F
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102 M\ 110
7
N 1
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/ |
™
/7 Q\
10k g M :0.1
.
/ \
/
1 o
=80 Vg (V) -60 -40 -20 Vg (V)0

ANODE CURRENT, MUTUAL CONDUCTANCE AND ANODE
IMPEDANCE PLOTTED AGAINST GRID VOLTAGE
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R.F. TRIODE

2
T Pe 900 HHHTH Baeas]10
1 Vp, 5200V;R =56k 114
2 Vp=200V;Rq=56k0;R =870 J(mA)
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R.F. TRIODE

PC900
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R. F. DOUBLE TRIODE PCC85

Double triode primarily intended for use as an oscillator and mixer at
frequencies up to 200Me/s in television receivers,

HEATER
Buitabie for series operation, a.c. or d,c.
1 300 mA

h

Vh 9.0 v

For characteristics, operating conditions and limiting values see type UCCS83,

P2 2 et
rmax
ql 5 qﬂ /_jR
556
g g" max
-
K' h h Kkt J
U

All dimensions inmm

The triode on pins 6,7 and 8 should be used as the r.f. amplifier and that
on pins 1,2 and 3 as the self-oscillating additive mixer,

DECEMBER 1965 \'v/ Page D1






R.F. DOUBLE TRIODE
Yariable-mu frame grid double tricde primarily intended

for use as a cascode amplifier at frequencies up to 220Mc/s
in television receivers with series connected heaters.

HEATER

Suitable for series operation a.c. or d.c.

In 300 mA
¥y 7.5 Ve

CAPACITANCES (measured with an external shield)
Carma” <15 mpF
Cg'ar <5 mpF

Grounded cathode section

Car-g’ 19 pF
Cg'—k' +ht+g™+s 38 pF
Ca'—k'+hig"+s 25 pF
[ < 300 mpF

Grounded grid section

Cor 41 pF
Car %~ <200 mpF
Cik”—g* this 6.3 pF
Car—g*+hbs 4.5 pF
[ 29 pF

CHARACTERISTICS (each section)

Va 20 v
Ia 15 mA
Vy -1.2 A
Em 12.3 mA/Y
ra 29 k()
1 36
)
[Mullard |
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PCC89 R.F. DOUBLE TRIODE

+
8oV

lead-through
capacitor

Vo 180 v
la 15 mA
gm 12 mANV
Wy -9.0 v
Noise factor 55 dB

*For 100 : 1 reduction in cascode slope.

MARCH 1961 (1) A Page D2




R.F. DOUBLE TRIODE PCC89

OPERATING CONDITIONS

Condition 1 2 3 4
Circuit A A A A
Vb 190 190 190 190 A
Rar 1.5 33 3.9 39 kQ
Ryr—gr 100 100 100 100 k()
Ry o 100 100 100 100 k(2
Rere — 470 40 470 [y
Ry gr — — 22 15 MO
Ry 68 0 0 0 Q
la 15 14.8 14.7 149 mA
g 13 144 147 148 mAlV
Ve for 100 :1
reduction in gm -9.3 -90 -M -12 v
Condition 5 6 7 8 9
Circuit A A A B B
Vi 190 190 190 190 190 v
Ra- 3.9 3.9 4.7 1.5 33 kO
Rgr g7 100 100 100 — -—_ 140
Ry o 100 100 100 —_ — k2
Re % — — - — 470 ki
Ry~ 0 0 0 68 6 0
Ry-.e 470 470 470 470 470 k2
Rer—gr — 10 — — — M
Ragr 2 — 15 — — Mo
Ry 0 0 0 68 0 Q
Iy, 15 151 14 15 14,4 mA
14.9 15 14.7 13 143 mA/Y

Bm
Y for 100 :1
. reduction in gm 125 -13.5  -15 165 -16 v

The gain/slope ratio depends upor the circuit and will differ at high and
low frequencies.

O
[Mullard |

SEPTEMBER 1960 (1) v Page D3




PCC89 R.F. DOUBLE TRIODE

LIMITING VALUES (each section, uniess otherwise stated)

Va max. 130 v

Pa Max. 1.8 Wy

lie max. 18 mA «—
-V, max. 50 v

Rgrx: max, 1.0 MO

Rer—ic mmax, 500 kO

Vh-i- max, (cathode positive) 200 Vo<

Rh_k max. 20 kQ

To fulfil hum requirements, V. .- must be less than 50V

r.m.s. .

22.2
max
ul oll [
h ! 1
h g
a" o] o O k! Olé
gl g",S O O - E g é
s ° k!
- NG
'S a'
K'h bk B9A Base r_ W .
4473 All dimensions in mm

The triode on pins 6, 7, 8 and 9 should have the grounded cathode connec-
tion, and that on pins 1, 2 and 3 should have the grounded grid connection.
It is recommended that pins 7 and 8 be strapped.

SEPTEMBER 1960 (1) \.\v/l Page D4




R.F. DOUBLE TRIODE PCC89

5475 PCCB9 Ia

TTTTITI (maA)
gm

(mafv}

Each section
TTTTTT

- ]
LY Vo =90V (k)

30

o -

-}

—

20

Ia

Vg (v) -8 -6 -2 -2 0

ANODE CURRENT, MUTUAL CONDUCTANCE AND ANODE IMPEDANCE
PLOTTED AGAINST GRID VOLTAGE

T
[Mullard]
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PCC89 R.F. DOUBLE TRIODE

z
7
[~
my-
3 W1
S 2
O1]l=
[ 8 [
L > [
D a13[]a
w[i®m[]o
“»5 — 1 1! |
gy °
> —_——
JHEE NN
13 1 — ¢ oy o
T < M &
- NN
in I 9 N AN N
(=] - o . N
: h A \
> R '\
? ~ * \ \ N \
o i (4 N ™ AWATAY
> ) pd T 5 ~ A\
~ Wl ¥ hN N W\
h p. nUAY AR Y o
3 NN \ ©
N, N \
4 N N\
A - "‘ N AN
z o, g ™, .
@ ~ - N N
1.1 n g ™ \
o MNANA
a N,
3 AN N o
B A N \ N
~ NN
1 A\
N N
Y \
o bk -
3 i
W —)—‘I t [«
- O o fa) o
*_9‘:2‘ @ &~

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH GRID .

VOLTAGE AS PARAMETER
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R.F. DOUBLE TRIODE PCC89

PCC89 B3o0s4 | Ig
F 7(mA)
//
/ V1] 1
o Thi
// i -30
f i
¥i
Iy,
/ [ Vi 1
A 1o
/ _03
i
e 1
7 .ll .rl 10
fi ri' T
] I
il
]
/ { loos
LN '
8,217 6543 |I,12
lool
Vg ) -30 =20 -10 0
. ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE
UNDER CONDITIONS 1 to 9 (See page D3)
()
{Mullard]

JULY 1964 S Page C3



PCC89

R.F. DOUBLE TRIODE

o314 PCCB9 gm
(mafv)
20
Ber 2wz
1O
A7
/, /’ L]
7
v
/|y
4 20
ri Fi
f I
ri
L4 Ko}
/ ,’ £ ,1
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7 y 06
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A ALY os
y Fid
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Vi Ol
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B.9 6[54 [3]]12
0-02
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MUTUAL CONDUCTANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE

UNDER CONDITIONS 1 to 9 (See page D3)
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V.H.F. DOUBLE TRIODE

Yariable-mu, low noise v.h.f. frame grid double triode
with high mutual cenductance for use as a cascode

PCCI89

amplifier.
HEATER
Iy 300 mA
Vi, 7.6 v
CAPACITANCES Shielded Unshielded
Carmp” < 15 < 45 mpF
Cp'—a~ < 4,0 < 40 mpF
Grounded cathode section
g 1.9 1.9 pF
Ce'—k'+h+s 3.5 3.5 pF
Ca'—k +h+s 2.3 1.7 pf
Cg—h < 280 < 280 mpF
Grounded grid section
Cav g 1.9 1.9 pF
Cr™—g" ks 6.0 6.0 pF
Car—g®+h b3 4.0 34 pF
Ci"—n 3.0 3.0 pF
Car—k~ 170 180 mpF
CHARACTERISTICS (each section)
Va 90 A
Vg -1.4 v
Is. 15 mA
gm 123 mAjY
Fa 2.3 k(2
w 34
Y. (for 20 : 1 reduction in gm) -5.0 v
Ve (for 100 : 1 reduction in gu) 9.0 \'
DESIGN CENTRE RATINGS (each section)
Vain) max. 550 \4
¥, max, 130 A
pa Max. 1.8 W
I max. 22 mA
-V, max. 50 v
Ry max. 1.0 MQ
Ry x max. 500 k€l
Vn k- max. a0 v
Vi - max. (cathode positive) 180 v
Ri 1o max. 20 xQ
[ )
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Pcc l 89 V.H.F. DOUBLE TRIODE
o

NOTE

In order not to exceed the maximum permissible anode voltage when the
cascode amplifier is controlled, it is necessary to use a voltage divider

for the grid of the grounded grid section,

222 .
P Y ey

5242
max
| 1t w
d'sa h I‘ /\ I
h a'
£
'/ 0%0 g’ £X Eg
1 1" @] @] oE
g 9 2 ©F
\C. Of @
g o O [
a . l
a s ————W
B89A Base —

The triode on pins 6, 7, B, should have the grounded cathode connection .
and that on pins 1, 2, 3, should have the grounded grid connection.

()
Mullard
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V.H.F. DOUBLE TRIODE PCCI89
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Pcc I 89 Y.H.F. DOUBLE TRIODE
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TRIODE PENTODE PCF80
Combined triode and high slope r.f. pentode with

separate cathodes. Primarily designed for use g5 a
frequency changer at frequencies up to 220Mc/s in
television equipment with series connected heaters.

HEATER
Suitable for series operation, a.c. or d.c.
Iy 300 mA
Vi 9.0 v
MOUNTING POSITION Any

CAPACITANCES (measured without external shield)

Cap_at <0.06 pF
Cap -gt <002 pF
Cap_at <0.16 pF
[— =002 pF
Pentode section
*Ca_gy <0.025 pF
Cin 5.5 pF
Cont 38 pf

*May be reduced to <<0.01pF by the use of a skirted base.

Triode section

Cg-kih 25 pF
Ca_kib 1.8 pF
Cag 1.5 pF
CHARACTERISTICS
Pentode section

Va, 170 A
Vau 170 v
la 10 mA
Ve, -2.0 v
lea : 28 mA
g€m 6.2 mAjV
Mg1-ge 4

la 400 k(2
Riu (f = 50Mc/s) 10 k(2
Ry 1.5 k(2

Triode section

YV : 100 v
la 14 mA
V. -2.0 v
Zm 50 mA/V
@ 20

ra 4.0 k)

(A
[Mullard |
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PCF80 TRIODE PENTODE
Combined triode and high siope r.f. pentode with

separate cathodes. Primarily designed for use as a
frequency changer at frequencies up to 220Mc/s in
television equipment with series connected heoters,

TYPICAL OPERATING CONDITIONS
As a frequency changer

Va 170 170 v
Vey 170 170 Y
Ry 100 100 k2
Ry 820 o Q
la 3.2 63 mA
lgs 1.5 2.5 mA
Voser.m.g. 3.5 4.0 v
lgy 0 53 A
g 21 2.05mAV
ra 870 720 k()
LIMITING VALUES
Pentode section
VYany Max. 550 A
Va max. 250 A
Pa Max. 1.7 w
Vaam, Max, 550 v
Vg, max. (I =10mA) 200 v
Vg max. (L>10mA) 175 Vi
Pge Max. (pa=1.2W) 750 mW<—
Prs Max, {pa>1.2W) 500 mw<—
ly max. 17 mA <—
Vg max. {lg—4-0.3puA) ~1.3 v
Rg;_x max. {cathode bias) 1.0 MQ
Rey_ix max, (fixed bias) 500 k€2
*Vh.x max. {cathode positive) 228 Ve
Vi_x max. (cathode negative) 100 Ve
*Max. d.c, component 150V
Triode section
Vacp, Max, 550 v
VYa max. 250 v
p= Max. 1.5 w
I max. 17 mA «—
Fikpr, max, 200 mA
Rg_x max. 500 kY
WV max. (lg,-—+0.3uA) -1.3 \'
—Vgpyy Max. 350 Ve
*Vy_x max. {cathode positive) 225 Ve
Vu_i max. {(cathode negative) 100 Ve
*Max. d.c. compenent 150V
tMax. pulse duration 200ps —

OPERATING NOTE
[t is anticipated that variations in heater-to-cathode capacitance may
render this valve unsuitable for use in Hartley oscillator circuits,
particularly in f.m. receivers. For this reason it is recommended that
a Colpitts type of circuit be employed.

(A
[Mullard]
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TRIODE PENTODE PCF80
Combined triode and high slope r.f. pentode with

separate cathodes. Primarily designed for use as a
frequency changer at frequencies up to 220Mc/s in
television equipment with series connected heaters.
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PCF80 TRIODE PENTODE
Combined triode and high slope r.f. pentode with

separate cathodes. Primarily designed for use as a
frequency changer at frequencies up to 220Mc/s in
television equipment with series connected heaters,
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TRIODE PENTODE PCFBO
Combined triode and high slope r.f. pentode with

separate cathodes. Primarily designed for use as a
frequency changer at frequencies up to 220Me/s in
television equipment with series connected heaters.
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PCF80 TRIODE PENTODE
Combined triode and high slope r.f. pentode with

separate cathodes. Primarily designed for use as o
frequency changer at frequencies up to 220Mc/s in
television equipment with series connected heaters.
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TRIODE PENTODE PCF80
Combined triode and high slope r.f. pentode with

separate cathodes. Primarily designed for use os @
frequency changer at frequencies up to 220Mc/s in
television equipment with series connected heaters.
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PCF80 TRIODE PENTODE
Combined triode ond high slope r.f. pentode with

separate cathodes. Primarily designed for use as a
frequency changer at frequencies up to 220Mc/s in
television equipment with series connected heaters.
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TRIODE PENTODE PCF80
Combined triode and high siope r.f. pentode with

separate cathodes. Primarily designed for use as a
frequency changer at frequencies up to 220Mc/s in
tefevision equipment with series connected heaters.
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PCF80 TRIODE PENTODE
Combined triode and high slope r.f. pentode with

separate cathodes. Primarily designed for use as a
frequency - changer at frequencies up to 220Mc/s in
television equipment with series connected heaters.
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TRIODE PENTODE PCF80
Combined triode and high slope r.f. pentode with ;

separate cathodes. Primarily designed for use as a
frequency changer at frequencies up to 220Mc/s in
television equipment with series connected heaters.
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TRIODE PENTODE

Combined triode and high slope frame grid r.f.
pentode for use os a frequency changer at fre-
quencies up to 220Mc/s in television tuners.

PCF86

HEATER

Suitable for series operation, a.c. or d.c.

'h 300 mA
Vi 8.0 v
CAPACITANCES (measured without an external shield}
Cap-at 125 mpF<—
Cap-gt 14 mpF
Cgl-at <10 mpF
Cg1-gt <10 mpF
Pentode section
. Ca—gl 12 mpF
Cgl g2 1.7 pF
Cin 58 pF<—
Cout 35 pF
Triode section
Cg—k+h 2.4 pF
Ca~k+h 11 pF
Ca-g 2.0 pF
CHARACTERISTICS
Pentode section
Vg 170 v
. Vs 150 v
Iy 10 mA
lg2 33 mA
gm 12 . mAV
fa > 350 kQ
Megl—g2 70
Vgl —1.2 V
Reg 1.0 kQ
Triode section
Va 100 v
la t 14 mA
Em 57 mA/V<«—
13 17
. Ve -3.0 v
(R
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PCF86 TRIODE PENTODE

OPERATING CONDITIONS AS A FREQUENCY CHANGER
Pentode section

Va 190 v
Vezy 1‘133 ks\;
2
R:I 100 kg)
ly, 8.5 mA
g2 27 mA
vosc(r.m.s.] 2.3 v
ge 45 mAV

LIMITING VALUES
Pentode section

Va max. 250 v
pa max. 20 w
Vg2 max. 150 v
Pgz Max, 500 mwW
I max. 18 mA
Rg1-1 max. 250 k2
Triode section
Va max. 125 v
Pa max. 15 w
I, max. 15 mA
Reg—1c max. 500 k2
*¥aox max, 100 v

*To fulfil hum requirements on a.m. sound, it will be necessary for Vi t0
be less than 50V, ., For intercarrier receivers ¥y should not exceed
T5Vrm.s.

22-2
"_max‘.\
h ]
h 94 T | 1
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TRIODE PENTODE PCF86
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PCF86 TRIODE PENTODE
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PCF86

TRIODE PENTODE
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TRIODE PENTODE

PCF86
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TRIODE PENTODE PCF86
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TRIODE PENTODE

PCF86
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TRIODE PENTODE PCF86
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TRIODE PENTODE PCF801

Combined triode and frame-grid, variable-mu pentode for use
as a frequency changer and i.1. amplifier at frequencies np to
200Mc/s in television receivers.

HEATER
Suitable for series operation a.c, or d.c.
1h 300 mA
Vh 8.5 v
CAPACITANCES (shielded)

. cap-at < 25 mpF
cap-gt <10 mpF
cgl-at <10 mpF
cgl-gt <10 mpF

Pentade section
ca-gl ) 9.0 mpF
ca-gl max. 12 mpF
cgl-g2 1.6 pF
¢in 6.2 pF
cout 3.7 pF

Triode section

. ca-g 1.8 pF
cin 3.3 pF

cout 1.7 pF
CHARACTERISTICS
Pentode section
Va 170 v
Vg2 120 v
Ia 10 mA
Ig2 3.0 mA
Vgl -1.4 v
gm 11 mA/V
ra > 350 k3
. pglog2 bb
Reg 1.5 kG
A
[Muliard|
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Triode section

Va
Ia
Vg
gm
n

OPERATING CONDITIONS AS FREQUENCY CHANGER

Pentode section

Igt
Vel
Vosc {r.m.s.)
ge
* With grid current bias.

OPERATING CONDITIONS AS I.F. AMPLIFIER

Pentode section

Vgl for 100 : 1 reduction in gm
Rin (f = 50 Mc/s)

* With grid current bias,
OPERATING CONDITIONS AS OSCILLATOR
Triode section

Va
Ra

MARCH 1964 N

100 v
15 mA
-3,0 v
9.0 mA/V

20
S 200 200 v
2.7 4.7 k0
27 27 kQ
0.1 1.0 MG
10 9.3 mA
3.0 2.9 mA
B.0 2.3 uA
-1.4 * v
1.6 1.6 v
5.0 4.7 mA/V
200 200 v
2.7 4.7 k2
27 27 9]
0.1 1.0 MQ
10 13 mA
3.0 3.9 mA
-1,4 * v
11 14.5 mA/V
-12 v
10 10 pit)
200 200 v
8.2 12 91
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TRIODE PENTODE

Rg
Vosc
Ta

gm

DESIGN CENTRE RATINGS

Pentode section
Va(b) max,
Va max.

pa max.

Vg2(b) max,

Vg2 max.
pg2 max.
Ik max,

- Vgl max.

Rgl-k max,

Triode section
Va(b) max.
pa max.
Ik max.

- Vg max,
Rg-k max.
* Vh-k max,

10
4.5

18
3.7

PCF801

3.3 Vr.m.s.
12 mA
3.7 mA/V

550
250
2.0
550
250
see page C4
18
50
1.0

< < € < <

I

550
1.5
20
50
500
100

<5<§»€<

* To fulfil hum requirements on a.m. sound, it will be necessary for Vhak to
be less than 50 Vr.m.s.

9t

MARCH 1964
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TRIODE PENTODE PCF801
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE WITH
SCREEN-GRID VOLTAGE AS PARAMETER Va = 170V
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TRIODE PENTODE PCF801
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MUTUAL CONDUCTANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE WITH
SCREEN-GRID AS PARAMETER, Va=170V.
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LIMITS OF SCREEN-GRID DISSIPATION

SCREEN-GRID CURRENT PLOTTED AGAINST SCREEN-GRID VOLTAGE WITH
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TRIODE PENTODE PCF801
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ANODE CURRENT AND SCREEN-GRID CURRENT PLOTTED AGAINST ANCDE
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PCF801

TRIODE PENTODE
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TRIODE PENTODE

PCF801
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ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE WITH ANODE VOLTAGE

AS PARAMETERS. TRICDE SECTION,
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH GRID VOLTAGE
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TRIODE PENTODE PCF801
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ANODE IMPEDANCE, MUTUAL CONDUCTANCE, GRID VOLTAGE AND
AMPLIFICATION FACTOR PLOTTED AGAINST ANODE CURRENT. Va = 100V.
TRIODE SECTION.
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PERFORMANCE CURVES FOR USE AS OSCILLATOR. TRIODE SECTION .
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TRIODE PENTODE

Triode pentode for use in line oscillator circuits, the
pentode section as an oscillator and the triode section as

a reactance valve.

HEATER

Suitable for series operation a.c. or d.c.

Ih
Vh

CAPACITANCES

Pentode section
ca-gl
cgl-h
cin

Triode section
ca-g
cg-h

cin

CHARACTERISTICS

Pentode section

Va

vg2

Ia

Ig2

gl

gm

ngl-g2

ra

Ia {(Vgl = 0V)
Ig2 (vVgl = 0V)

OCTOBER 1883 \v/

PCF802

300 mA
9.0 v

60 mpF

< 100 mpF
5.4 pF

1.5 pF

< 100 mpF
2.4 pF

100 v
100 v
6.0 mA

1.7 mA
-1.0 v
5.5 mA/V

47

400 kQ
12.5 mA
3.5 mA
Page D1



- Vgl (Va = Vg2 = 200V, Ia = 10pA) <16 v
- Vgl max, (Igl = +0.3pA) -1.3 v

Triode section

Va 200 v
Ia 3.5 mA
Vg -2.0 v
gm 3.5 mA/V
n 70

ra 20 k2
Ia (Ig=+10p A, Va = 200V} 10 mA
-Vg max, (Ig = +0.3u4) -1.,3 v

DESIGN CENTRE RATINGS

Pentode section

Vafb) max, 550 A
Va max. 250 v
Pa max. 1.2 w
Vg2(b) max, 550 v
Vg2 max. 250 v
Pg2 max. BOO mw
Ik max. 15 mA

* ikipk} max. 50 mA
Rgl-k max. 560 kQ

* Duty factor max. = 30%, tp max. = 30us

Triode section

Va(b} max. 550 v
Va max. 1.4 w
Ik max. 10 ma
Rg-k max. 3.6 MQ

* Vh-k max, 100 v

T

OCTOBER 1963 S Page D2




TRIODE PENTODE PCF802
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TRIODE PENTODE

(A A 002 ost 00l o6 0
Ot 0
|L| ﬁ .m_i J L g ] - 1L wo.v..._
1Ll o T
AD-F— e 1
E = S i e 4 AD-E- o
AOZ- Y=~ -
H% - - ! e
o W““ﬂ“yl . —. t.l — <if
Lt A= ] D1~ Sy \
== i AN K
[ Feetal SV o]
e ™ T B~ h k)
3 AO=""A =N v
A
AQZ - ~ \ \
— h)
Inr
N\ A
N 4 P
: NN
| | ADI- 3 \
L]
L1
A
\ v
)
L]
e A] h
!
) -Hoe
T AOOZ = A % (vw)
| : [ [T A [t
[ ® cwun)
sen 20845d & ag

Page C1

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE VOLTAGE
WITH CONTROL-GRID VOLTAGE AS PARAMETER. Vg2 = 200V
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ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE VOLTAGE
WITH CONTROL-GRID YOLTAGE AS PARAMETER, Vg2 = 150V
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PCF802

TRIODE PENTODE
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TRIODE PENTODE

Combined triode and high siope frame grid rf.
pentode for use as a frequency changer at frequen-
cies up to 220Mc/s in television tuners.

PCF806

HEATER

Suitable for series operation, a.c. or d.c,

In 300 mA
Y 8.0 v
CAPACITANCES (measured without an external shield)}
Cap-at <30 mpF
Cap-gi <10 mpF
Crl-at <10 mpF
Cgl-gt <10 mpF
. Pentode section
Cy—g1 12 mpF
Ca1—g2 1.6 pF 4
Cin 6.0 pF
Cout 313 pF <«
Triode section
Cg-lk+h 2.2 pF<—
Ca—k+h 1.2 pF'(—
Ca-g 2.0 pF
CHARACTERISTICS
Pentode section
. Va 170 Y
Veo 150 v
Iy 10 mA
le 33 mA
Em 12 mAlvY
ry =350 k(2
Mel-g2 70
Ve -1.2 \'
Req 1.0 ke}
Triode section
Va 100 v
I 14 mA
gm 55 mA/V
Y 17
Vg =3.0 v
(N
Mullard
Page D1
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PCF806  rwio0e penronE

OPERATING CONDITIONS AS A FREQUENCY CHANGER
Pentode section

Vb 190 V'
Vaa(oy 190 v
Rez 18 k(2
Re1 100 k2
I, 85 mA
fe2 2.7 mA
Vosc(r.m.s.) 2 3 v
g 4.5 mAY
DESIGN CENTRE RATINGS
Pentode section
Y, max. 250 \'
Pa Max, 2.0 w
Vo max. : 150 A
Pe2 Max. 500 mw
I, max. 18 mA
Rgl—k max. 250 k&2
Triode section
V, max. 125 v
Pa Max. 1.5 w
I max. 15 mA
Rg—x max, 500 k)
*¥Vp_ . Max. 100 v

*To fulfil hum requirements ofi a.m. sound, it will be necessary for Vi) to
be less than 50V w «. :

56max

BOA Base
Al dimensions in mm

()

Mul ;
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TAIODE PENTODE PCF806
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PCF806 TRIODE PENTODE
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TRIODE PENTODE
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PENTODE SECTION

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER.
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TRIODE PENTODE PCF806
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PCF806 TRICDE PENTODE
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TRIODE PENTODE PCF806
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TRIODE HEPTODE PCH200

TENTATIVE DATA

Triode heptode intendedfor use as anoise cancelled synchronising pulse separator
and clipper.

HEATER
Suftable [or series or parallel operation, a.c. or d.c.
Ih 300 mA
Vh 8.5 V€
CAPACITANCES
Coh-at <150 mpF
pl-at <10 mpF
e
g3-gt . P
Heptode section
€in 4.4 pF
€ out . 5.4 pF <
ca-gl <100 mpF
ca-g.’i <250 mpF
cgl-g:i 300 mpF
Triode section
i ) 3.3 pF <
ot 1.7 pF <~
ca-g 1.8 pF
CHARACTERISTICS
Heptode seclion
va 14 v
. \4 g2egh 14 v
Ia 1.5 mA <—
1 g2+gd 1.3 mA <
lg:i 1.0 LA
v g3 0 v
vgl 0 \4
V’g3 max, (1ga =0.3u4) <-1.3 v
vgl max. (Igl =0.3u4) <-1,3 \'
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OPERATING CONDITIONS

Heptode section
Van 1.0
V. . . 14
e -
l" 1.0
1 100

RATINGS (DESIGN CENTRE SYSTEM)

Beptode section
va(b) max.
Va max.
P, mnx
Varigatm) ™2
v 244 max. {see note I)

Vamn.

P, MAX.

"gl (pk) max.
Ikmnx.
Rg-k max,

Vi DAL (cathode positive)

NOTES

1. 'l‘heminimumvgz+s4

100 v
2.0 mA <
1.0 v .
8.8 maA/VE :
50 «
- 14 v
14 v
750 pA
1.0 pA
100 7y
550 v
100 Ve
500 mW €
550 v
50 v
500 mwW
100 Ve
150 v
8.0 mA <
3.0 M
3.0 M9 ,
100 v .
550 v
250 v
1.5 w
200 v
20 mA
2.0 M

70V d.c. 4+ 100V r.m.8, «—

is 6V under design maximum conditions .

DECEMBER 1965
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TRIODE HEPTODE PCH200

E4351]

[e— 22+ 2 max —m

N

%63 MAX ———————

9232 ah
93
g g ao 13
t 9234 0,
o 92 __ Ky

i 49 MMAX ————————o

Kpg> ag
Rt h hKpg5s 54"
Pin circle diameter =11-9mm )
Pin diameter = 1-0Omm
mion ase JTI_L

. All dimensions in mm
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TRIODE HEPTODE PCH200
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TRIODE HEPTODE PCH200
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TRIODE PENTODE PCL82
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PCL82 TRIODE PENTODE
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TRIODE PENTODE PCL82
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PCL82 TRIODE PENTODE
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TRIODE PENTODE
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PCL82 TRIODE PENTODE
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TRIODE PENTODE PCL82
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TRIODE PENTODE

2293 PClLB2
TTTTT
Triode section
p 4
P i
v
y
¥, A
r
y 2
5
$
Ly iNyy
-] 1 |~
_\/ N
[s]
e
I Fi
7 I
f J
I ]
J i
I
i
J
J
y
y
A
v i
. A A
Vg V) -3 2 = o

MUTUAL CONDUCTANCE PLOTTED AGAINST GRID YOLTAGE.

TRIODE SECTION

[Mullard]
JULY 1960 (1) C?

Page C10




TRIODE PENTODE Pc L82
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TRIODE PENTODE
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PCL82 TRIODE PENTODE
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TRIODE PENTODE

Triode pentode for use in television circuits as keyed a.g.c.
valve, sync-separator, sync-amplifier or in noise suppression
circuits, Pentode section for use as video output valve.

PCL84

HEATER
b
Y
CAPACITANCES
Cat-g1
Cgt—g1

Pentode section

Cin
Cout
Ca—gl

Triode section

Lok
Ca-k
Ca—g
€g-h

CHARACTERISTICS

Pentode section

ra

Mgt g2

Vgl max, ([g]_ = +0.3‘J.A)

Triode section

Vo

Vg

fa

Em

Fa,

2]

¥V, max, {lg =

JULY 195¢% (1)

pE

300 mA
15 v
<10 mpF
<10 mpF
8.7

42 pF
<100 mpF
38 pF
2.3 pF
27 pF
<2100 mpF
170 200 220 v
170 200 220 v
=21 -9 =34 v
18 18 18 mA
3.0 3.0 30 mA
11 10.4 10 mAY
100 130 150 k$2

36 36 36
-1.3 v
200 v
-1.7 v
30 mA
4.0 mAjV
16.2 k(2

65
+0.3pA) -1.3 v

™
[Mullard]
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PCL84 TRIODE PENTODE

PENTODE SECTION AS VIDEO OUTPUT VALVE

Vi — Vg2 170 200 10 v
Ve 2.0 28 -3.3 v
Ra 3.0 3.0 30 kQ
I 18 18 - 18 mA
Iy 3.2 31 31 mA
gm 10.4 10 9.7 mAV

LIMITEING VALUES

Pentode section

Vi, Max. " 5o v
V, max. 250 v
 pa mMax. 4.0 w
. Veam, max. . 550 A
V2 max. T o250 v
P2 Max, 1.7 W
Ik max. 407 mA
Rgr. i« max. (fixed bias) 1.8 MQ
Rgi- « max. (self bias) .. 20 MQ
Vi_kx Max. 200 \'

' Rh k Max. 20 [39]

Triode section

Va(h; max, 550 v
Y, max, 250 Y
Va(pk) Max. 600 v
Pa Max. 1.0 w
*iy px, Max. 160 mA
I max. 12 mA
Rg_x max. (fixed bias) 1.0 MQ
Rg—x max. (self bias) 3.0 MO
V¥u—x max. (cathode negative) 150 v
1V¥h-x max. {(cathode positive) 350 v
Rp—x max. 20 ke

*Maximum pulse duration - 800us,

+Maximum d.c. component — 200V,

U
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TRIODE PENTODE PCL84
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[1

H —pcLaa !

[

aRmuR!
H

T

1L

.

T

B

4680

-4

-6

Vg, (V)

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST
CONTRCL-GRID VOLTAGE FOR VARIOUS ANCDE AND

SCREEN-GRID VOLTAGES

o

Page C1

(R
[Mullard]
A

JULY 1959 (1)



TRIODE PENTODE

PCL84
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TRIODE PENTODE

PCL84
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TRIODE PENTODE PCI—84
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PCL84 TRIODE PENTODE
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TRIODE PENTODE PCL84
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TRIODE PENTODE

Combined high-p. triode and output pentode
for use in the audio amplifier stage of
television receivers.

PCL86

HEATER

In
Vi

CAPACITANCES
Cap-gt
Cat-gl
Cgt-gl
Cat—ap
Pentode section
Cin
Ca—gl
Cgl-h
Triode section
Cin
Cout s
Ca-g
Cg—n
CHARACTERISTICS
Pentode section
a
Vea
Va1
la
Ig2
Em
Ta
gl-g2

Vet max {I,, — -+ 0-3uA)
Triode section
Va
Ve
I
gm
1

a

—Ve max (f;; = + 0.3pA)

OPERATING CONDITIONS AS SINGLE VALVE

AMPLIFIER
Pentode section

a

Voo

Ve

Ry

Iy

le2

Ra

Pout

Vin(r.m.s.)

Dtot
Vine.m.s.) (met = SOmW)

A

OCTOBER 1%

300 mA

133 v

<60 mpF

<200 mpF

<20 mpF

<150 mpF

10 pF

<400 mpF

<240 mpF

23 F

25 EF

1.4 pF

<60 mpF

230 v

230 v

-5.7 v

39 mA

65 mA

10.5 mAjvY

45 k(2

b |

1.3 v

230 v

=17 \

12 mA

1.6 mAv

100

62 kQ

1.3 v
230 200 Vi
230 200 v
-5.7 -47 v
125 115 0
41 34 mA
10.5 9.0 mA
5.1 56 k)
4.1 3.1 W
36 32 v
10 10 i
300 290 mv
Page D1



Pc L86 TRIODE PENTODE

OPERATING CONDITIONS FOR TRIODE SECTION AS
RESISTANCE COUPLED A.F. AMPLIFIER

Grid current bias (Rg = 10M(Q)

Z; = 0kQ Z; = 220kQ2
Vb R& Rs'l' 1n {El_t Vuut(r.m.s.)"r Yo_utvout(r.m.s.)‘**
V) Q) (k) (mA) Vi (V) Vi (V)
230 47 150 1.37 40 15 32 18
170 47 150 0.82 36 9 29 11
230 100 330 0.90 57 22 45 26
170 100 330 0.58 53 13 42 16
230 20 680 0.57 72 26 55 33
170 220 680 0.37 67 15 52 21
*Qutput voltage measured at Dot = 59%.
\’,L“‘ measured with Vin(r.m.s) = 100mV.
in

1Grid resistor of following vaive.

**When operating this valve with grid current bias and a high source imped-
ance, the second harmonic distortion rises to a peak at quite low levels of
output (about 10Vr m.s) and then falls with increasing drive. The third
harmonic then begins to rise, and Dy, finally reaches 5%, at a much higher
output leve! than with zero source impedance, The maximum value of this
distortion peak varies inversely with the anode load, being about 5.5%
with Rs = 47k}, 4.59% with Ry = 100k and 49, with R, = 220k2.

LIMITING VALUES
Pentode section

Vo) Max. 550 v
Vg max. 250 A
Pa Max. 2.0 w
Vga(n) max. 550 v
Vg2 max. 250 \%
Pgz Max, 18 w
I max. 55 mA
Rg1-x max. 1.0 MQ
Vn-nx max. 100 \%
Rh—k max. 20 kQ
Triode section
Va(by max, 550 v
Vs max. 250 v
Pa Max. 500 mw
Ix max. 40 mA
Rg-x max. 1.0 MQ
Vh- Max. 100 v
1Rp-x max. 20 kQ

4When used as a phase inverter immediately preceding the output stage,
Rp-x max. may be 120k(.

[ il
OCTOBER 1963 S Page D2




TRIODE PENTODE Pc L86

QOPERATING NOTES

1. Microphony
This valve may be used without special precautions against microphony
in equipment where the input voltage is not less than 10mV for an output
of 50mW,

2. Hum

To obtain the minimum value of hum, the a.c. voltage between pin 4 and
triode cathode should not exceed 30V,

le— 22-2rnax——|

B

kp.93.5

gl

7i-5max
785 max

BSA Base

All dimensions in mm

:
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TRIODE PENTODE PCI—86

i - peLest [ In
: et {ma)
' Pentode section 1T
' 1 1113 ]
+ i - f ] 125
| . A gt ’ }Lﬁ
1. 1‘ i
3 L Fl1i0o
) i } Fas
| Fi
? )
- T i1
Bl " i
i _ l'l . 75
e ST
[ \c.i,) Zf Jll
—‘_\é" ié) ' 20
H n 1 i
: ; AL ! !
T T N /7 I |
5 [ /] L
‘ /
: ' 25
T ( s
| : / T
/ .4
4
i ] T -
} : ¥
1 0
vg(v) -15 -10 -5 o]

CATHODE CURRENT PLOTTED AGAINST CONTROL GRID VOLTAGE
WITH ANODE AND SCREEN GRID VOLTAGES AS PARAMETER.
PENTODE SECTION

("

Mullard
OCTOBER 196} R Page C1




TRIODE PENTODE
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ANODE AND SCREEN GRID CURRENTS PLOTTED AGAINST ANODE VOLT-
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PCL86

TRIODE PENTODE
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TRIODE PENTODE

PCL86
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TRIODE PENTODE PCI—86
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PCI—86 TRIODE PENTODE
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TRIODE PENTODES PCL805
PCL85

. Combined triode pentode with separate cathodes for use as a field oscillaior and
field output valve in television receivers
Data is applicable to both types
HEATER

Suitable for series operation, a.c. ord.c.

L 300 mA
Vi 17.5 V<«
-
CAPACITANCES
c < 0.03 F
ap-gt P
< 0.8 F
< 0. ¥
Cat-gl 0.08 p
cgl—h < 0.2 pF
Cgt-h < 0.15 pF
CHARACTERISTICS (See NOTES) —
Pentode section (field output application)
v 50 65 \'s
a
v 170 210 ¥
g2
-1 -1 v
Vg 1
1 200 285 mA
a(pk)
1 35 45 mA
®
Triode section
v 100 100 v
Vg -0.85 0 \'s
Ia1 5 10.5 mA
g 5.5 7 mA/V
m
p 60 63
r 11 9 kR
a
HUM -

The equivalent pentode grid hum voltage without negative feedback is = 10mV

when 7, (f = 50Hz) = 500k, c =0.2pF and V, , = 150V r.m.s.

gl-h -k

NOVEMBER 1968 R PCL805~-Page 1



RATINGS (DESIGN CENTRE SYSTEM unless otherwise stated)

Pentode section

v max. )
ab) 50 v
V_ max. 300 v .
*y max. 2.0
a(pk) kv
P max. 8.0 w
a
Pa max. {design maximum rating) 10.5 w
v max, 550
g2(b} v
Vg 5 Max. 250 v
sz max. 1.5 w
sz max. {(design maximum rating) 2.0 w
Ik max. 75 mA
Rgl-k max. (fixed bias) 1.0 MQ
Rgl—k max. (automatic bias) 2.2 MG
Vh—k max, 200 v

*Maximum pulse duration 5% of one ¢yele with & maximum of 1ms.

Triode section

v max, 550 v
a(b)
V_ max. 300
a
P .
a max 0.5 w
Ik max. 15 mA
*ok max. 150
k{pk) mA
Hokky max. 100 A
k(pk) "
Rg—k max, (fixed bias) 1.0 MQ
Rgﬁk max. (automatic bias) 3.3 MQ
V), max. 200 v

**Maximum pulse duration 2% of one cycle with a maximum of 0.4ms.
*#¥Maximum pulse duration 4% of one cycle with a maximum of 0, 8ms.

tDuring warm-up the d.c. component of V. _

ok Ay rise toa maximum
of 315V, cathode pesitive,

NOVEMBER 1968 N PCL805-Page 2




TRIODE PENTODES PCL805
PCL85

@ .

NOTES

The minimum value of igp (pentode section) to be expected as a result
of spread in valve characteristics, valve deterioration during life and
decrease of the mains voltage by 10% of its nominal value, can be derived
from the curves on page 9 by applying the formula:

i min. = 0.4 1

a(pk) a(l)
where Iy(1y is the value of I at the intersection of line AB and the curve
for the value of ng at the reduced mains voltage.

OUTLINE AND SCHEMATIC DRAWINGS

22.2 dia 5
. o252 e

Clp Qg

B2A Buse

1|

Al dimensions mn mm.

1
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TRIODE PENTODES PCL805
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TRIODE PENTODES PCL805
PCL85
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%;%& STABILISER PD500

High voltage triode for use as a shunt stabiliser in colour television
receivers,

HEATER

Suitable for series operation, a.c. or d.c.

Ih 300 mA
. v
Vh 7.3
CHARACTERISTICS

v 25 kv
a

v 0 v
s

-V atl =1.5mA 7 to 30 Vv
g a

-V_max. at 1 =0.1mA 40
g a

AVg max. between Ia= 0.1mA
and Ia =1,5mA 10 v

BATINGS (DESIGN CENTRE SYSTEM)

Va max, 25 kv
Va (absolute max. see note 1) 27.5 kv
ng max. (see note 2) 150 v
P, 30 w
pa max. {intermittent rating

t.v. shunt stabiliser - see note 3} 40 W
Ia max., 1.6 ma
R max, 5.0 MR

g-k
¥y ™ax. {cathode positive) 400V d,e.+250Va.c.
Vh—k max, {cathode negative) 250 v
V. Max, (shield negative - see note 4) 400 v
o
Tanode scal (absolute max.) 200 C
(M
[ Mullard|
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NOTES

1. If due to a circuit failure the anode current becomes zero, the anode
voltage shouid never exceed 45kV (abs. max.). .

2. During equipment warm-up period and for brief intervals during equip-
ment adjustment only, the grid voltage may rise to 440V maximum.

3. This rating applies te operation for a maximum of 10% of the time.

4. Operation with the shield positive with respeet to cathode is not recom-
mended. The shield may function as a spark trap and should have a low
impedance return path to the external coating of the picture tube. A.C.
potential between the shield and cathode can modulate the anode currenty
the maximum sensitivity is 2,5pA/V.

5. Additional support is required at the topof the valve. To prevent corona <—
effects, any metal screening around the valve should be at least 50mm.
fromthe nearest point of the bulb. Adequate ventilation should be provided
for,

X-RAYS

When operated in atelevision receiverthis valve will produce X-radiation .
in excess of permisgsibledosage, and a suitable screen should be incor-
porated.

I 39-7 |
dia max

O o

106-5
max

g
15.2
max
(C $
BOD bose
kh h with centre stem
CT.2 Top cap

All dimensions in mm

JULY 1968 N PD500 Page 2




SHUNT STABILISER
TRIODE PDsoo

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE
. WITH ANODE VOLTAGE AS PARAMETER
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DOUBLE PENTODE PFL200

. Double pentode for video output plus sync, separator, a.g.c. amplifier
or i, amplifier applications.
HEATER
Suitable for series operation, a.c. or d.c.
].h 300 mA
Vh 17 Ve
CAPACITANCES (unshielded) —
Ot _gn <150 mpF
cgl' -gl® <10 mpF
. Care gl” <100 mpF
ca,,‘gl, <5, 0mpF
L Section
St 12,5 pF
Cut? 6.5 pF
L gl 100 mpF
F Section
S 10.5 pF
ea!l_ 2'|+kﬂg3" +h+k'53',s 10'5 pF
Cono gin 150 mpF
. TR <150 ‘mpF
CHARACTERISTICS <=
Amplifier section Output section
Va 150 50 170 v
v : 150 75 170 v
g2 :
Ia 10 5.0 30 mA
1 3.0 1.6 7.0 mA
g2
v -2.1 =0,65 -2,7 ¥
gl
gm 8,5 6.8 22 mA/V
a8 34 38
g1 -g2
:l'a 150 110 33 |+
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RATINGS (DESIGN CENTRE SYSTEM)
Output section

Va max, 250 v
ng max. 250 v
P, max. 5.0 W
pg2 max, 2. 5 W
p 5 max. (intermittent rating,
& short duration) 3.2 W
Ik max. 60 mA
Ik max, (intermittent rating,
short duration) 85 ma
Rgl _y A, 1.0 M
Vi § A, 200 v
Amplifier section
v max, 550 v
a{b)
v max. 550 v
g2(b)
V=1 max. 250 v
V _ max, 250 v
g2
1:\a max, 1.5 w
sz max. 0.5 w
L max, 15 mA
Rgl ) Tax. 1.0 Mg
Vh -k max. 200 v
pe—22-2rrax—e~
- a” ’ '
i
x x
o o
E £
92' g4 i} o
ETH | 9,02 ~ o
C
Kgas h h kg¥
"F section
'L section ” ”
B10B buase +
(A
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PFL200

DOUBLE PENTODE
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[
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SCREEN-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE, WITH
CONTROL-GRID VOLTAGE AS PARAMETER. V o =170V,
L SECTION
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DOUBLE PENTODE PI:Lzoo

80 T - T
oH %5? Pg = 5OW EL 10V 64896
L b=
(mA):p‘\&! - [
80 | L d-10V
I PR o L}
L L
B EE A -5V
-—.----3—2.0"‘
N I
20 r -2:8Vv
= [ i
3-0v
= 36y
= !
O - ™ 4-0
o] 100 200 300 v,(v)
BO!
192[] PFL290
tma) L L. Section
M
Vg2 =150V
s 9
i
AR
¥
40 3
(g MY
:\ -0-5v
P AN o Vg1=0v ] -1+ov
VAN EES TEE] ey
s XY L XAAA Eofiyy S -2
.'i.:ﬁ‘.---:: fq---.------/ : 2.8V
- I - “".. b o Four | i o —---__‘:___4 3.0V
Q = ey S ||yt
o) 100 200 300 Vga(v)

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER. V_, = I50V.
L SECTION g
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I
e PFL 200 B4990
(MA} L Section
L1 p, =50W Vgz =130V
BO
; = Yt =oY
-
AT i -0-5v
N 1717
" iy e s e -1-ov
a0l - B!
] . -1-5v
ey
r P I
o e el -2-0V
-2.5V
= -3.0V
o P [T
o] 100 200 Va (V)
Ig2 !
(mA)
1
I
W
40“
} Vg| =0V -
M| -
\ 1 -0-5V
iy ; A -1-0V [T
\‘.‘ pd -8V ||
ANTE™ -2:0V | ]
\\ 1... el i Y G I :: / /-2'5V 1
LN - :“ll----d-—-ld__--l-u-/%/ 3.0V
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ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER, V_, =130V,
L SECTION 4
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DOUBLE PENTODE PFL200

PFL20C0O B4991
(ma) L Section
V92=IIOV
80
Py =5OW
'y
C mewe Vg| =QV
) e < L1
s ' (11
——— -0-8y
uw = . [T1
= o -lov
. [T1
- 9 -5V
‘-
-2:0V
L -25Y
o] 117
0 100 200 Vg (V)
192
||
40 i‘
Vgl =0V
\‘n rd ‘0‘5V:
1oV
VAN //-r-sv_
o ol s copy. -
. (el | e e it s e e [ e ] /_g.g::
NI [
o R AT LI
o} 100 200 Vy (V)

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER. V_, = 110,
L SECTION £

(A
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PFL200 H-} B4geslla
L Section {mA)
100
s
O Fi
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- rd
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AN N
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1! N
\‘ A 20
1
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!
| e}
Vgi (V) -6-0 -4-0 -2:0 0

ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE WITH
ANODE AND SCREEN-GRID VOLTAGES AS PARAMETERS AND WITH
MUTUAL CONDUCTANCE CONTOURS,

L SECTION
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DOUBLE PENTODE PFL200

. ra PFL 200 B4osa| fa |Im
(k L Section (mAY(mA

Vg =170V 1v)

Nga=I7ov [ 1g2
(mA}

14 o0 |50

i
Fi
Fa
400 80 |40

300 60 | 30
A
9m y
1 / i
200 \ 40 |20
192 4
1\
@ .
\
4
y
100 , 20 |10
d
d
"_
AP
- —
0 = o |o
Vgt (V) -60 -40 -2:0 0

ANODE AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE AND
ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE,
. V, = Vg, =170V,

L SECTION

[
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I“\ PFL 200 B4993
{maA) F Section
solLPe 5™ Vg2 =180V
) I Vgi =OV
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» et 05V
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[ 1
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4] 100 200 Va (V)

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER. V_, = 150V.
F SECTION g
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DOUBLE PENTODE PFL200

Iq
PFL200 B4989
{mA) F Section
L] Py = 1-BW Vg2:125V
40 -
L
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» A P
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2 ssle o
° A 11
“ 0 S N PR (P g (S i e g g e -1-0Vv
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0 100 200 Vg (V)
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-
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50y = .oV
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-2-0V
o L [ 11
) 100 200 Vo)

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VOLTAGE WiTH CONTROL-GRID VOLTAGE AS PARAMETER. V_, = 125V.
F SECTION £
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tmA) F Section
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ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER. V__ = 100V.
F SECTION g2

3
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DOUBLE PENTODE PFL200

Iq
PFL 200 B4986
(ma) F Saction
Vg2 =75V
20
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h Vg 20OV
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ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER, V &2 = T5V.
F SECTION
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fq PEL 200 p4ga7{la [Im .

(ko)) F Section Igz |tmA
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v92=I5OV
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ANODE AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE AND
ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE,

Va=Vg2=150V.

F SECTION .
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DOUBLE PENTODE PFI_zoo
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE WITH
ANODE AND SCREEN-GRID VOLTAGES AS PARAMETERS AND WITH
MUTUAL CONDUCTANCE CONTOURS,
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LINE OUTPUT PENTODE PL36
Cutput pentode primarily . intended for use in the

line timebase of television receivers.

HEATER
Suitable for series operation, a.c. or d.c.

h 300
Vh . 25

CAPACITANCES -
€in 17.5
Cout a0
Ca-gl = 1.1

CHARACTERISTICS
Va 100
Vi 100
Vo1 -8.2
la 100
g2 7.0

. Em 14

fa 50
tgl-g2 5.6

OPERATION AS LINE OUTPUT PENTODE
Circuit design

mAJV
kQ

In calculating the peak anode current for circuit design purposes the
knee is taken as the reference point, Operation so that the anode potential
of the output valve at the end of scan is above the knee of the anode
characteristic is only recommended when an effective feedback stabilising

circuit is employed. A nemogram is given on page C1.

For operation below the knee of the characteristic the nomogram on

page C2 should be used.
LIMITING VALUES

Vam max. 550 v
Va max. 250 v
. *+ Vo i) Max, 7.0 kv
*—Vmpk) max, 1.5 k¥
Pa Max. 12 W
Vgo max. 350 v
Vg2 max. 250 W
* Vg1 (ply MaX. 1.0 eV
$Ppgz max. 5.0 \id
Pa+Pg2 Max, 13 w
I max, 200 mA,
V- max. (cathode negative) 200 v
Vh-ik max. (cathode positive) 250 V'
Rgt-x max, (fixed bias) 500 kO
Rg1-x max. {line timebase applications) 33 MO
Min. drive at vapr; == SkV 100 v
Min, drive at v, = 7kY 120 v
Thuie max. 250 L
*Max. duration 22% of one cycle with a maximum of 18us.
. 1Max. average pgz Is 7W during the period between the commence-

ment of lgz and the instant when |, attains one half of its normal

operating value.

(A

[Mullard
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PL36 LINE OUTPUT PENTODE

PEAK ANOCDE CURRENT NOMOGRAMS
Stabilised timebases

The nomogram shown on page C1 gives directly the values of peak anode current
and end-of-scan anode voltage which should be used in designing a stabilised line
timebase. The nomogram is based on an h.t. line voltage of 200V, and a correction
factor is included for other h.t, voltages.

Non-stabilised timebases

The nomogram shown on page C2 gives directly the values of peak anode current
and end-of-scan anode voltage which should be used in designing a non-stabilised
line timebase. It assumes ‘below-the-knee’ operatien, undecoupled screen-grid
resistor {excluding capacitors of a few hundred microfarad), and control-grid
potential of +1V.

Measurements

When measurements are made specifically for the purpose of comparison with
the nomogram, ail the components comprising the timebase, including the valves,
should be nominal. The h.t. line should aiso be nominal. In receivers designed for
a range of declared values of mains voltage, measurements should be made at the
nominal declared value of mains voltage producing the lowest nominal h.t. voltage.
The timebase should be synchronised and the raster adjusted to nominal scan.
The beam current drawn from the e.h.t. supply should be 300uA.

The use of the nomogram does not exempt the designer from checking that the
valve is operating within its limiting values.

Bz7) o

2
a £ o
20 £
Ic ; @0 l NP i g
g2 @Q@
] ( h ©© ©© h J
- Ic k.93 | -
h h Octol Base —
k,93 33mm__, |

max

Mullard
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LINE OUTPUT PENTODE PL36

o | pL3s L T
o 1]
[cesian L1110 ] Vgo= 200V
(mA) gz~ 1

Nomogram i e
4
EEREN o roov ]
For stabilised timebases
TTTH T 1
350 Vg = OV -
. -7 b 18OV |-
A - [T
. ! Vily.4 [T
L A

l 7 ~ e RELY

i ¥, A L=

: = .‘

i 1 l' 4/’

300 — —

i y e 160V
T / -
i sl
17 ok
/
y, ] ——— S0V
4 pd ] !
7. ayd P [ 1]
P,
250 I ARV 4 p— 140V
A
o a5
f1 1/ 130v
' i -l _ ov
7
200
[ This nomograrm applies if Vp=200V.
For other values of Yy, the following
shouid be added to the end of scan
voltage: O-l(vp—200V)
150
50 60 70 a0
Vg at end of scan (V)

NOMOGRAM FOR STABILISED TIMEBASES

[
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PL36

LINE OUTPUT PENTODE

iodesign| | 5826 ! ‘ PL36
(mA)
400 Rgo =10k
— ] - —
= 1-2k0}
L~ - I P
] I5k01 |
| L]
= l o [ [T
1 .
- | - et 18RO |
-~ [ 1 1
300 e — — | 22k0
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W i = T bt 27KA
1 /) |1 "
[ = = 1 33k |
L | 1 ] 1] [ 1]
1 1 - ey
[ e = | B [ — 39kl 1
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il
o | i [ | |
160 180 200 220 vp{V)
NOMOGRAM FOR NON-STABILISED TIMEBASES
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LINE OUTPUT PENTODE

PL36
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
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LINE OUTPUT PENTODE
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ANOCDE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
VOLTAGE WITH SCREEN-GRID VOLTAGE AS PARAMETER
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LINE OUTPUT PENTODE PL36
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PL36 LINE OUTPUT PENTODE
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PL36

LINE OUTPUT PENTODE
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LINE OUTPUT PENTODE  PL8IA

Line output pentode for use in portuble television receivers.

HEATER

Suitable for series operation a.c. or d.c.

Ih 300 ma
Vh 21.5 v
CAPACITANCES
€in 14 pF
€ ot 6.0 pF
Ca-gl <800 mpF
cgl -h <200 mpF
€k <100 mpF
CHARACTERISTICS
\'2 170 v
a
ng 170 \4
\'4 -24.5 \'4
gl
1 45 ma
a
Igz mA
Em 6.0 masv
r, 11.5 k2
‘“gl -2 4.9
(i
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OPERATION AS LINE OUTPUT VALVE

Circuit design
Operation o that the anode potential of the cutput vaive at the end of the
scan is above the knee of the anode characteristic is recommended. An .
effective feedback stabilising circuit should be employed.A design chart
is given on page C5,

Minimum values of Rg2 required to prevent excessive screen-grid dissipa-

tion during the warming-up period.

Vb 170 200 230 v

R , min. 1.2 1.8 2.2 ke
g2

High voltage cut-off

The minimum value of Vg1 for cut-off during the fly-back period, when

= 7.0KV, is - .
Va(pk) 0KV, is -120V

PEAK ANODE CURRENT DESIGN CHARTS .

Stabilised timebases
The design chart shown on page C5 gives directly the values of peak anode
current and end-of-scan anode voltage which should be used in designing
a stabiiised line timebase. The design chart is based on an h.t. line voltage
of 200V, and a correction factor is included for other h.t. voltages.

Measurements

When measurements are made specifically for the purpose of comparison

with the design chart, allthe components comprising the timebase, including

the valves, should be nominal. The h.t. line should also be nominal. In
receivers designed for arange of declared values of mains voitage, measure-

ments should be made at the nominal declared value of mains voltage .
producing the lowest nominal h.t. voltage. The timebase should be synch-

ronigsed and the raster adjusted to nominal scan. The beam current drawn

from the e.h.t, supply should be 3001 A.

The use of the design chart does not exempt the designer from checking

that the valve is operating within its limiting values.
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LINE OUTPUT PENTODE

RATINGS (DESIGN CENTRE SYSTEM)

* Va(pk) max.,
p, max.
Pyt pgz

v .
g2 (b M
V _, max.
g2

Vgl (pk) M-

Pyo max.

Lk max.

Rgl X max.

gl-k max. (line timebage applications)
hoge DA%

hok Wax. {cathode positive}

R

R

Vh-k max. (cathode negative)
v

Tbulb max.

PL8IA

650 v
250 v
7.0 kV

see page C6

gsee page C6
550 v
250 v
1.0 KV

see page C6
180 mA
500 k2
2.2 MQ
20 1]
200 v
200 v
240 °C

*Maximum pulse duration 22% of one cycle with 2 maximum of 18us.

B4300)
a
a
9
3
) 9s k
. g1
.3 n h
BoA Base
)

22mm
max

75 mm max————————®

82 mm max w————=
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LINE OUTPUT PENTODE PLSIA

OT [PLSTA] Ia
Vg =170V (ma)
Vuoz=170V
1?12— Tg2
Igz“"“‘ {mA)
400
f
300
200
/
4
}'
/
00
7
j,
B
A A Il [ - — -
e | i | o
g1V} -30 -25 -20 -5 -10 -5

ANODE AND SCREEN CURRENTS PLOTTED AGAINST CONTROL-GRID
VOLTAGE
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LINE OUTPUT PENTODE PL8IA

500 00
i JI PLBIA | | BisTe
\ _| [
-V 1ﬂ¢1~OV
¥, 5(b)=180V :
IG \‘ 92 Igz
{ma) AREEER {ma)
1
‘\ iﬂ | go ke |
g = — — | e
400 g - = 80
A - 15k
- e [ ]
A X it . ‘ ],i
\ 1 ok
i A B T [ ]
7 - - | |
\ / - 33kN
N y et 1
Lo
300 A - r / 60
L BA Fi . ] 4-7ki1
y \ A A L Lt |
LY Wy =1 |
A 4 - - I 68k
Y 1 el
REL Y A > N
3 \ [/
\ -
200 \ - T 40
ERAEL!/AV . IEEP=
Al yd
AY N,
pd ™~
A " N
- N . b —
LU /KN - ~~ e
N ~ o T LRk
~L k™M =~ * =]
TN e =1l 1.5k
100 /- ~ L = 22k 20
. —+ ] == 3k
S T = ke [
I = ] ] =Tk O
7 — = -6 8k
f 7
o |
o 50 100 150V, (V)

ANODE AND SCREEN CURRENTS PLOTTED AGAINST ANODE VOLTAGE
WITH SCREEN-GRID RESISTOR AS PARAMETER
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4001} ! 80
N —% Vg2 =150V
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1 1 !
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M -
i e
1 1
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1 . A el
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|1 L~ N
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|1 ALY N
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100 3 P 150V 20
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JIA -+ =130V
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T e Hov
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/ T []
70V
[ 1 0
© 50 100 150 Vg V)

ANODE AND SCREEN CURRENTS PLOTTED AGAINST ANCDE VOLTAGE
WITH SCREEN-GRID VOLTAGE AS PARAMETER
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LINE OUTPUT PENTODE PLSIA

Ia PLS1A 84263
Dasign
{(mAY ng —200
- [
190
280 yd 11
180
T
A A & 170
bt T
Vv 160
it I
200 ,/ 150
—— I
V' d 140
[ ] y.
L] o 11
130
>, it | 1
50 120
1 o)
.
‘f
This design chart applies if V=200V
. For other values of V, the following
100 J:should be added to the end of scan
voitage : 0-1(V,~200V)
50 ;
60 70 30 90

Vp at end of scan(V)

DESIGN CHART FOR STABILISED TIMEBASES
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max
(w)

Pg2 HH I'rLala W B 4262
1

TlJIHIIlI[IIHIT

s

mux(W_)

max.

DESIGN CENTRE RATINGS FOR P, max. AND p

g2
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VIDEO OUTPUT PENTODE PL83
Video output pentode for use in television receivers with

series connected heaters. It is particularly suitable for use
in projection television receivers or with high definition
television systems.

HEATER
Suitable for series operation, a.c, or d.c.

In 300 mA
Vi 15 v

CAPACITANCES
Cin 10.4 pF
Cout 6.6 PF
Cag <0.06 pF
Cgib <0.15 pF

CHARACTERISTICS
Va 170 200 v
Vi, 170 200 v
Ve 0 0 v
la 36 36 mA
lez 5 5 mA
Vo -2.3 -3.5 v
Em 10 10 mA/V
ra 100 100 k2
1 g1-g2 24 4

TYPICAL OPERATING CONDITIONS FOR DRIVING A CATHODE
RAY TUBE WITH CATHODE INJECTION

A 170 Y
Vs 170 A4
Ve 0 v
Ia 4 mA
lgs 0.25 mA
Ve -6.7 v
Ra 2.2 kO
Yout (pk) =70 \"
[
[Mullard]
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PL83 VIDEO OUTPUT PENTODE
Yideo output pentode for use in television receivers with

serfes connected heaters. It is particularly suitable for use
in projection television receivers or with high definition
television systems,

LIMITING VALUES

Va(b) max. 550 v
V¥, max, 250 Y
pa Max. 9 w
Vgz (b, Mmax. 550 ¥
Vigs max. 250 v
Pz Max. 2 w
lx max. 70 mA
Vg, max. (lg;=-+0.3 pA) -1.3 \)
Rgy_1 max. (self bias) 1.0 MQ
Ry _x max. (fixed bias}) 500 k(2
Vi_k max. 150 v
Rh_x max. 20 k€2
ei22-2mm
‘max.
Q ] 1
s € E
» »
93 g2 E Eg
g =& 2
C 3
k h h BOA _
Noval Base
()
ISSUE 2 N PL83 25%-2




VIDEO OUTPUT PENTODE PL83
Video output pentode for use in television receivers with

series connected heaters. [t is particulerly suitable for use
in projection television receivers or with high definition
television systems.

956 PL83
1 ,
9- Ir[ T IL /
Ih = 0-3A;
< Vga = OV r
£ I Fi
| 4] !
- Ly - ;
2
7
i
i
T
(o) Ty
N
wn 0() Fi 'I
HY,
oy N
Ry o
r s
o af 5
N Y -
T y
L
/
(o]
m
/
1
7
A
8]
o
y
"4
] .
9 A // \' | o 00\' Ed T+
7 P p -
v.d vd Na” ng-ki'il" Zamil
- s
“ 1 - - ‘10\1
CamREE= =T i mEmswuwnd RS
Le) 3 =S [ 1 11
HO vVqi{V) -8 -6 _~4 =2 _O
ANODE CURRENT AND $CREEN-GRID CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE
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PL83 VIDEQ OUTPUT PENTODE
Video ocutput pentode for use in television . receivers with

series connected heaters. It is particufarly suitable for use
in projection television receivers or with high definition
television systems,
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ANODE CURRENT AND SCREEN-GRID CURRENT PLOTTED AGAINST
ANQDE YOLTAGE, WITH SCREEN-GRID VOLTAGE AT 200V
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VIDEQO OUTPUT PENTODE PL83
Video output pentode for use in television receivers with

series connected heaters. It is particularly suvitable for use
in projection television receivers or with high definition

I tefevision systems.
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ANODE CURRENT AND SCREEN-GRID CURRENT PLOTTED AGAINST
ANODE VOLTAGE, WITH SCREEN-GRID VOLTAGE AT 170V
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LINE OUTPUT PENTODE PL504

Output pentode primarily intended for usein
the line timebase of television receivers.

HEATER
Suitable for series operation a.c. or d.c,
Ih 300 mA
27 v
V!h
CAPACITANCES
22
cin pF
9.0 pF

< .
out
<1.75 pF
. ‘a-gl P

Cgl “h < 200 mpF
CHARACTERISTICS
v 75 '
a
Vs 200 _v
Vg i -10 v
I 440 mA
a
Ig2 30 mA
OPERATION AS LINE OUTPUT VALVE
. Circuit design
Operation go that the anode potential of the output valve at the end of the

sean is above the knee of the anode characteristic is recommended. An
effective feedback stabilising circuit shouldbe employed, A design chart
is given on page CT.

Minimum values of Rg2 required to prevent excessive screen-grid diss-
ipation during the warming-up period;

V‘b 170 200 230 v

Rg‘Z min, 1.0 1.5 1.8 kQ

High voltage cut-off

The minimum value of Vg1 for cut-off during the fly-back period, when
va(pky = 7.0kV, is -120V.
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PEAK ANODE CURRENT DESIGN CHARTS
Stabilised timebases

The design chart shown on page CT gives directly the values of peak anode :
current and end-of-scan anode voltage which should he used in designing ‘
a stabilised line timebase Thedesign chart isbasedonanh.t, line voltage

of 200V, and a correction factor is included for other h.i. voltages.

Measurements

When measurements are made specifically for the purpose of comparison
with the design chart, all the components comprising the timebase,
including the valves, should be nominal, The h.t, line ghould alsobe
nominal. In receivers designed for a range of declared values of mains
voltage, measurements should be made at the nominal declared value of
maing voltage producing the lowest nominal h.i. voltage. The timebase
should be synchronised and the raster adjusted to nominal scan. The
beam current drawn from the e,h,t. supply should be 300uA.

The use of the design chart does not exempt the designer from checking
that the valve is operating within its limiting values.

RATINGS (DESIGN CENTRE 8YSTEM) .
v max. 550 v
a(b)
Va max. 250 v
* v max. 7.0 kv
a(pk)
pa max. see page C6
+
P, pgz see page C6
v max. 550 v
£2(b)
vV max, 250 v
g2
ng2 max. see page CG
Ik max. 250 mA
Rgl-k max, 500 | A1} .
Rgl X max. (line timebase applications) 2.2 MQ

*Maximum pulse duration of 22% of one cycle with a maximum of 22us.

DECEMBER 1965 EI'T‘\'%] Page D2




LINE OUTPUT PENTODE PL504

Conductive
band

VAR, :Il
h hkgy BSD Base
CTI Top Cap ”” I ”“
. All dimensions in mm

i }
26
1042rmx——J
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LINE OUTPUT PENTODE PL504

. Bi23 PLSOG Iﬂ
{mA)
800
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ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE
. WITH ANODE AND SCREEN-GRID VOLTAGE AS PARAMETER
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LINE OUTPUT PENTODE PL504
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ANODE AND SCREEN CURRENTS PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER. VgZ: 150V
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LINE OUTPUT PENTODE PL504
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ANODE AND SCREEN CURRENTS PLOTTED AGAINST ANODE
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B2 PL504 B5007
max
(W)
8
]
3 T
3 %
250 30 o S s
s e v 5 3
4 : T
5 : am e
]
Permissible area : i
of operation. 5
no 7 B
2 ks ;
00 R G s
2 et
gy %
s}
(o] ] 10 15 p.mnx
(W)
DESIGN CENTRE RATINGS FOR p, max. AND ;:ng2 max.
)
ard Page C6
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LINE OUTPUT PENTODE

PL504

Iy 1T pisos (1 Bas2t
Gesign) [T 1 [11
(mA) Design chart
for stabilised timebasas
Voo 230V
V. =0V =
gl L~ [
2z0v | | |
et
500 o 1 I
1T 4 ~ e 210V I
/’ » - [ ]
/1 .y s 2oovi | |
,/ o - 11
A - 190V [
4 r// p. AT 1
p.
400 777 p—— 180V |
4 o - [ ]
P - = 170V |
y.ar.d - 1
/ ~ pua—
,/ = 16OV -t
Y 171 .7
7 — 150V [t
300 o -t !
A7 = 140V |-b
.,
// =l 1
/.0, Bov
| /. 7.8V 1
/4 ]
y
4
200 Vs
4(// This design chart applies if vy, =200V
A for other values of W, the
% folowing should be odded to the
end of scan voltage. O+ 1(Vy—~200V)
100
55 a5 5 a5
Vyat end of scan (V)
DESIGN CHART FOR STABILISED TIMEBASES
[Mullard]
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OUTPUT PENTODE PL508

Fisld output peniode for colour television

HEATER
Suitable for series operation, a.c. or d.c.
lh 300 mA

Vh 17 v

CAPACITANCES (uhshielded)

ca-gl 1.4 pF
cg ih <0.2 pF
. CHARACTERISTICS

v 50 190 v
a

v 190 190 \'
g2

Ia 320 pk 60 mA

Igz approx. 60 5.0 mA

v -1.0 =17 v
gl

g, 9.0 ma/v

“gl—gz 8.0

r 10 kQ

. OPERATING CONDITIONS

For operating conditions when used as a field output valve in stabilised
timebases, s¢e graph on page 5.

AUGUST 1968 S PL508 Page 1l



RATINGS (DESIGN CENTRE SYSTEM)

Va(b) max,

V_ max.
a

*
Va(pk) max.

max.
pa

R . , max. (fixed bias)

I max, (automatic bias)

gl-k

V. max.,

-k

700 v
400 v
2.5 kV
12 w
700 v
215 \4
3.0 W
100 mA
1.0 M
2.2 Ma
220 v

*Maximum pulse duration 5% of one cycle with a maximum of Ims.

k,g3

AUGUST 1968

Bea7r7?
14 4
dig
64.6
max
74,5
Mmax
83.2
max
B9D Base
without centre stem “ Y|
All dimensions in mm “ “ UH7
K
Mullard
N PL508 Page 2




OUTPUT PENTODE PL508

800

PL508B  B88E1
I V. =200V
(mA} : 22
600
Vgy=0
400
®
e 11
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200 =10V
T I _]i
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F.oi 11
0 | A 11
0 00 200 300 400 500 Vg (V
800 -
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500 : e ]
11
T
I
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- 117 NN NEREen
. Ty
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1] F r FRNENS
200 geatas
TTIT 17T
— 20V
11
O 11
00 300 300 400 500 VgV
. ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE

WITH CONTROL GRID VOLTAGE AS PARAMETER
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
WITH SCREEN GRID VOLTAGE AS PARAMETER
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OUTPUT PENTODE PLsoa
la -l ] PL5OSB [ | ] 55514
(m“j Sammas 1

Design chart
for stopilised timebases
[T 1T ITTIT]
This design chart applies if ¥p=200V.
| For other values of Vy, the following
350 should be added o the end of scan [
voltage: - Ol (¥ —200V).
o [ ] T [

] il | [

[
i
. __“:l—‘—'—‘—r p 240V 1

L T o a RBEE
- ] [ 1
300 o 230V
A goor™
» - FT g
L] P
N . == 220V
- i i
p AP 4
— - L 210V 1
N v 1 11
L. > yFdv % Pt
250 , - - ‘ I | 200V
AL A 1] 11
[ /:" 1, L 19OV 1
/, o an i [T
7 7 44 180V
.4 o [
o at il
- m
200k L4 - | - 170V
Il - -
p il EENEREEE [
] [ ! e
g — l |6ov]—f~
pars’ T
i |
[ N i
5oL SRR RSN EENENEEN

65 70 75 80
Vg at end of scan(V}

. DESIGN CHART FOR STABILISED TIMEBASES
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OUTPUT PENTODE PL509

HEATER

Output pentode for colour television line deflection circuits

Suitable for series operation, a.c. or d.c.

Ih 300 ma
v
h 40 v
CAPACITANCES
¢ a-gl 2.5 pF
ca-gl max. 3.0 pF <=
. cgl—h max 0.2 pF
DYNAMIC CHARACTERISTICS s
v 160 50 v
a
3 0 [ v
\'s 160 175 v
g2
v 0 =10 '
gzl
1 1.4 0.8 A
a
1 45 0 mA
g2
OPERATING CONDITIONS —

Stabilised circuits {d.c. feedback)

The minimum required cut-off veltage (-Vg1) during flyback at Va=T7.0kV
and Zgy = 1.0k at line frequency is:-

v =150vV: V__ = -175V
g2 gL
vV _=200V:V__ =-195V
g2 gl
ng = 250V Vgl = -215V
Design chart for stabilised timebases See page 4

In order to prevent Barkhausen interference and loss of stabilisation,
care should be taken to ensure that the anode voltage never drops below
the specified minimum value during the scanning period.

When optimum suppression of Barkhausen oscillations is required, g3
may be comected to a positive voltage of approximately 20V.

Hum
At Zg) =200k ({=50Hz}, Vh-k =220Vr.m.s. and without wiring and
socket capacitances, the equivalent grid hum voltageis less than 5.9mV.

(A
[Mullard|

AUGUST 1968 N PL509 Page 1




RATINGS (DFSIGN CENTRE SYSTEM)

-

v max. 700 v

a(b)

. 1 7.

v (k) max. (see note 1} 0 kv .
V _ max, 50 v

23
v max. 700 \'
- £2{0)
V _ max. 275 v

g2

-V max. (design maximum system) (see note 1 550 v

£1 (k) (design ystem) ( )
pa max. 30 w
pa - max. {{riode connected) 3l w
pgz max. (see note 2) 7.0 W
Ik max. 500 mA
Rgl max. (fixed bias) (see hote 3) 0.5 MQ
Rgl max. (stabilised line timebases) {see note 3) 2.2 MQ
RgS max. (see note 4) 10 ke .
Vh—k max. 250 .
Tbulb max. (absolute maximum -rating) 300 [+

NOTES «

1. Maximum pulse duration 22% of one cycle with a maximum of 18us.

2, To prevent an excessive value of Pz the minimum values of series
resistance are given below.

4.0

Rg?
ko)

2.0

100 200 300 400 Vga(p) (V)

3. The circuit design must be such that negative control grid curreats up
to 5pA do not have any detrimental effect upon performance, Care
should be taken that with 5pA grid current the limiting values for L. .
Py and pyy are not exceeded.

4. With Rg3£10k9 capacitive decoupling of g3 is not required.
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OUTPUT PENTODE

a
g3
g2
@
C
BSD base
without centre stem
h hk CTl.top cap
All dimensions in mm

—
AUGUST 1968 P

re— 39.7dig —™
max

PL509

1ne 124.7
MOX max

0T
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o | ! PLS09 I B4312
design Design chc_xrt ! T
{mA) For stabilised timebases ng =220V T

1100

210V |
BEneE
00
000 200V
I 1
]
» r 190V || |
1
900 713 - =
p 4 TBov | | ]
pdv ot 14
AV.4 o 1
800 4 o = ft= 170v | ||
gt F
- - T
1I94 - =1160v ||
tar & H
¥, .
700 / = 150v| | |
I / ﬂ 1 1
/ - [ ]
r o4 e 1aovi_] |
800 4 ol y
L P - [ 1
o 130v ||
-
500 p.d
A
//
"
400 LA
This design chart applies to Vb= 250V
For other values of V, the following
should ‘be added to the end of scan
300 voltage: 0-1(V,=250V)
200 - 1 4 5
€0 7¢ 80 an
v, at end of scan (V)
DESIGN CHART FOR STABILISED TIMEBASES
)
[Mullard|
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OUTPUT PENTODE PL509
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ANODE AND SCREEN CURRENTS PLOTTED AGAINST
CONTROL GRID VOLTAGE
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OUTPUT PENTODE PL509

00 2 T T T
Ip I e —* I Y1 =0
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ANODE AND SCREEN GRID CURRENTS PLOTTED AGAINST
ANODE VOLTAGE: ng =150V
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VIDEO OUTPUT PENTODE PL802

Videc output pentode for colour television receivers

HEATER
Suitable for series operaticn, a.c. or d.c.

Ih 300 ma

Vh 16 v
CAPACITANCES

cin 20 pF

cout 4.0 pF

. ca—gl 0.075 j93

ca—gl max. 0.1 pF <
CHARACTERISTICS

v 170 v

a

Vg3 0 v

ng 170 v

v -1.3 V 4—

gl

I 30 mA

a

Igz 6.5 mA

g 40 mA/V

m

AUGUST 1968 .~ PL80Z Page 1



OPERATING CONDITIONS (negative modulation}

25
v, oV
R, 3309 .
5608
By
16
CD T3y
R 2.7ke
a
R 5.6kR —
g2
2.0
ng uF i )
90 E 98
Ry ° Vgup, ETk 'l'°92
(no hypass capacitor) i
v +4,0V
g1(b) hn
Y ut() 100V Y
- = _—
Vout(Z) p-p 140V Voot
Video linearity 0.8 ou
V. p-p approx, 5.0V
m
T max 7.0mA Vout2
out : ) Vout!
t —

The issue of the information contained in this publication does not imply
any authority oriicence for the utilisation of any patented feature
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VIDEO OUTPUT PENTODE PL802

RATINGS (DESIGN CENTRE SYSTEM)

Vv max, {suppl 400 v
ab) {supply)
Va max. (long term average) 300 v
Va max. (Ik=0) 5580 v
pa max, 6.0 w
V __ max, 300 v
g2
ng max. ('Ik:[)) 550 v
pgz max, 2.5 W
pgz max. (intermittent rating, short duration) 3.0 w
Ik max. 100 mA
Rg 1) TAx. 100 kQ
Rgl—k max. (Rk =390 , 500 k9
Vh—k max. 200 v
e 22.2
dia max_ "
a
603
_f=z= w73
T —— :
9 -
h nk

All dimensions in mm

AUGUST 1968 S PL802 Page 3
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PLBO2 88887 120
Ia
] 192
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- 100
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O
i
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1
40 .
20
— _2 = 0
3 Vg1 (v} 1 0
ANODE AND SCREEN GRID CURRENTS PLOTTED AGAINST
CONTROL GRID VOLTAGE
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PL802

VIDEO OUTPUT PENTODE

(A) PA

00t

00¢

00t

[T

g8ges

eb

ACLL="TA

€087d

0§

0oL

(vw)
O1

0sl

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
WITH CONTROL GRID VOLTAGE AS PARAMETER

L

PL802 Page 5
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1_121Y 11
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= |
400

170V

300

PL8C?2

Voo

200

100

o N o o o o)
o~ ™ o~ -

S o

-

(mA)

SCREEN GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE
WITH CONTROL GRID VOLTAGE AS PARAMETER

[ )

[Mullard|
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BOOSTER DIODE PY8 I
Booster diode with g maximum peak inverse voltage of 4.75kV

intended for use in television receivers with series connected
heaters.

HEATER

Suitable for series operation a.c. or d.c.

Iy 300 mA

Vi 17 \i
CAPACITANCES

Ca-k 6.4 pF

Ch-x 2.8 pF<«

LIMITING YALUES

*P.LY. max. 475 kV<-
*ig pi, MAX, 450 mA
lacay, Max. 150 mA,
C max. 4.0 uF
Vi —eirm.s,) Max. 220 v
*¥h_kpiy Max. {cathode positive) 475 kV«
*¥y-nepy Max. (anode negative) 30 kY

*Maximum pulse duration 22%, of one cycle with a maximum of 18us.

JUNE 1959 (1) R o " PageDi



PY8 I BOOSTER DIODE

6151 222
tl— —f
max
X x
o o
£ E
g 3
kh h BOA Base l
All dimensions in mm I]U [] [][]_
(Y
Page D2
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BOOSTER DIODE PY8 I

1, PY8I 6152
(1180
r ]
7/
400 4
L F,
o /
vd
A
F 4
300
!
¥
¥ i
I 4
V4
A
200 ,‘
e
® -
/7
/f
g
100 A
7
¥y
, v
,/
/’
,l
0
0 10 20 30 Vg(v)
. ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
[ )
[Muilard]
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BOOSTER DIODE PY88

] | ] 853)

PYBE i

a
{mA})

e

500 SN )

B T L
1

400 Fi

T

300

200 7

100 A

o} 0 20 30 Va (V)

ANCDE CURRENT PLOTTED AGAINST ANODE VOLTAGE

)
Mullard]|
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BOOSTER DIODE PYSOO

TENTATIVE DATA
Booster diode for colour television timebase circuits

HEATER : Suitable for series a.c. or d.c, operation

Ih ' 300 mA
Vh . 42 v

During operation the minimum resistance between any heater pin and any mains
terminal for the heater chain should be 1002, The hot heater resistances of
the other valves in the chain can serve for this resistance.

CAPACITANCES
C,k 13.6 pF
Sk 3.7 pF
CHARACTERISTICS -
Ia 440 mA
Ty . 42 Q
LIMITING VALUES (DESIGN CENTRE RATINGS)
*p.1.V. max. 5.6 kV
ia {pk} max. 800 mA
Ia. max, ) 440 mA
*vh-k {pk) max. (cathode positive) 6.3 kV
P, max. . 1 w

*Maximum pulse duration 22% of one cycle with a maximum of 18us.

JULY 1965 %m Page D1



o 30:2 _of
max

a

x .
Q
E
o
!

i B9D base

ih h without centre stem

K CT! Top Cap

" T,

All dimensions in milimetres

*Insertionof a 1.0W non-inductive 3302 carbon resistor between pins 3 and 4 is
recommended to improve the high-tension properties of the tube. If no resistor
is used, pins 3 and 4 should be interconnected.

[ Mullard |
Page D2
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BOOSTER DIODE PY500

I, PY 500 B442%
{ma)

1000

800

600

200

10 20 30 Va (V)

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
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BOOSTER DIODE PY500A

Booster diode for colour television timebase circuits.In existing equipment
the PY500A is a direct replacement for the PY500.In new equipment designs
the 3008 protection resistance from pin 3 to pin 4 or 5 is not required with
the PY500A.

HEATER: Suitable for series operation, a.c. ord.c.

L 300 mA

V. 42 '
h
During operation the minimum resistance between any heater pin and any
mains terminal for the heater chain should be 1002. The hot heater resis-
tances of the other valves in the chain can serve for this resistance.

CAPACITANCES
ok 13 pF
ch-k 3.7 pF
CHARACTERISTICS
1 440 mA
a
T, 45.5 Q
i
RATINGS (DESIGN CENTRE SYSTEM)
*P.ILV. max, 5.6 kv
*P.1.V. max. (absolute rating) 7.0 kV
i . 800 A
la(pk) max m
Ia max. 440 mA
* iti . Kk
Yok k) max. (cathode positive) 6.3 'S
p, max. 11 w

*Maximum pulse duration 22% of one cycle with a maximum of 18us.

DECEMBER 1968
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OUTLINE DRAWING

3C-2
mox ]
dia
° T @
1065 1%5-2
max max

B9D base
without centre stem
CT1 Top Cap | S
Koo W

Aill dimensichs in mm

*In existing equipment using the PY500 a resistor may be wired from pin 3

to pin 4 or 5, or pins 3 and 4 may be interconnected. When replacing the

PY 500 with the PY500A the resistor or interconnection need not be removed., .
In new equipment desighs using the PY500A pin 3 should be left unconnected.

1000, -

PYS00A

(mA)|-—
800 B

600

400

2001

30 v, (V)

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE .
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BOOSTER DIODE PY800

Booster diode for use in television receivers employing 110° deflection angle

cathode ray tubes,

HEATER
lh 300
Vh 19
CAPACITANCES
Cak 6.0
ch—k 2.2
LIMITING VALUES
*P 1.V, max. 5.75
ia (pk) max. 450
L (av) max. 175
"‘vh_k (pk) max, {cathode positive) 6.0

*Maximum pulse duration 22% of one cycle with a maximum of 18ps.

222

max

75max ———————

kh h BOA Base

All dimensions in mm ]]] I] [][]_

82Zmax —

mA

pF=<—
pF <—

kV «—
mA<—
mA <—
kV<—

<

MAY 1965 N Page D1






BOOSTER DIODE PY800

600

B4294 ‘PYBOO

Iq
(mA)
500
il
400
300
200 ,
100
"4
O "
) 10 20 30 Vo (V) 40

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE

A
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TRIPLE DIODE TRIODE UABC80
Triple diode triode with 100mA heater and one diode

having a separgte cathode. Primarily intended for
use in f.m./a.m. receivers.

PRELIMINARY DATA

~

HEATER Suitable for series operation a.c. or d.c.

In 0.1 A
Vi 28 v
CAPACITANCES
Cgn'a <007 pF
Cat a'a <012 pF
Caza’"a <01 pF
Cat_k”a <0.01 pF
. Cgs’a <0.02 pF
Cg_x"d <0.005 pF
Triode Section
Cin 1.9 pF
Cout 1.4 pF
Ca_y 20 pF
Cen <004 pF
Diode Sections
Ca'd_rhakt,ka, k" a8 0.3 pF
Ca”d e k”d, ke k k7 sy 4.8 pF
€ d ke, kA ke 4.8 pF
Ck"d_all 5.0 pF
Ca'd n <025 pF
C'"“d-n =02 pF
. Cx"d_h 2.5 pF
CHARACTERISTICS
Triode Section
Vg & 170 200 v
Vg -1.85 2.3 v
la 1.0 1.0 mA
Em 1.45 1.4 mA/vV
Fa 48 50 k()
Diode Sections
ra‘a (Va’'a=+10V) 50 kQ
ra"a (Va”u = -t 5¥) 200 (9]
ra'“a (Va"’a=—45Y) 200 Q
ra”afra’’a 0.65 to1.5
()
[Mullard |
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U ABC80 TRIPLE DIODE TRIODE

Triple diode triode with 100mA heater and one diode
having a separate cathode. Primarily intended for
use in f.m./a.m., receivers.

OPERATING CONDITIONS AS RESISTANCE COUPLED AF.
AMPLIFIER* (with grid current biasing}

Diot (%)
Yy Ry la Vout for Vuut(r.m.a‘) RKT
{v) {k ) (mA) Vi =3V =5 =8V (k Q)
170 47 1.25 32 0.6 1.1 2.0 150
170 100 0.82 42 0.5 0.8 13 330
170 220 0,46 51 0.4 0.5 1.1 680
200 47 1.6 34 0.5 0.9 15 150
200 100 1.0 44 0.4 0.6 1.0 330
200 220 0.56 53 0.3 0.4 0.9 680
250 47 22 36 0.3 0.6 1.0 150
250 100 1.4 47 0.25 0.5 08 330
250 220 0.76 54 0.2 0.25 0.6 680
*Measured with a grid resistor of 10M(}.
tRg=grid resistor of following value.
LIMITING VALUES
Tricde Section
Vab, max. 550 A
Va max. 250 \'i
Pa Max. 1.0 w
Iy max. 50 mA
Ve max. (lg=+0.3uA) -1.3 A
*Rg_x max. 3.0 MO
Rhfk max. 20 kQ
FVn_1 max. 150 v

*WVith grid current biasing Ry_x max.=22MQ

+In order to avoid excessive hum the a.c. component should be as
low as possible («<30V: r.s.)

Diode Sections

P.AV.a'q, max. 350 \'
P.L.V.s%q, max. 350 v
P.LV.a"""a) max. 350 v
la’a max. 10 mA
lg”q max. 10 mA
{a’"’¢ max. 10 mA
Ta’dpk) Max. 6.0 mA
ia”apx) Max. 75 mA
iy qpk) Max. 75 mA
A
[Mullard |
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TRIPLE DIODE TRIODE UA BC80
Triple diode triode with 100mA heater and one diode

having a separate cathode. Primarily intended for
use in f.m./a.m. receivers.

MICROPHONY

This valve can be used without special precautions against micro-
phony in circuits in which the input voltage is not less than 10mV
for an output of 50mW from the output stage at 800c¢/s and higher
frequencies.

&7 mm max

ISSUE 1 \Y/ UABCB0 1058-3



UABCBO TRIPLE DIODE TRIODE
Triple diode triode with 100mA heater and one diode

having a separate cathode. Primarily intended for
use in f.m./a.m. receivers.
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TRIPLE DIODE TRIODE UABC80

Triple diode tricde with 100mA heater and one diode
having a separate cathode. Primarily intended for
use in f.m./a.m. receivers.
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UABC80 TRIPLE DIODE TRIODE
Triple diode triode with 100mA heater and one diode

having a separate cathode. Primarily intended for
use in f.m.[a.m. receivers.
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TRIPLE DIODE TRIODE UABC80

Triple diode triode with 100mA heater and one diode
having a separate cathode. Primarily intended for
use in f.m./a.m. receivers.
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UABC80 TRIPLE DIODE TRIODE
Triple diode tricde with 100mA heater and one diode

having o separate cathode. Primarily intended for
use in f.m.[a.m. receivers.
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TRIPLE DIODE TRIODE UABC80

Triple diode triode with 100mA heater and one diode
having a separate cathode. Primaorily intended for
use in f.m.fa.m. receivers.
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UABC80 TRIPLE DIODE TRIODE
Triple diode triode with 100mA heater and one diede

having o separate cothode. Primarily intended for
use in f.m.ja.m. receivers.
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DOUBLE DIODE VARIABLE-MU

R.F. PENTODE

Double diode variable-mu pentode. The pertode section is
suitable for use as an r.f, or i.f. amplifier. The diode sections

are only suftable for a.m. detection.

UBF89

HEATER

Suitable for series opcration a.c. or d.c,

I
Vi

MOUNTING POSITION

CAPACITANCES

Ca d_gy
[ Y
[
i a

Pentode section

Cam
Cout
Oy

Gz n

Diode sections.
Co ik
€k
€ q_a’a
€ 'don
G w

€HARACTERISTICS

(&5 o T
v s B

' oo Yoy (g — T2ANY

fS3URzt eglay

100 mA
19 v
Any

< 0.0008 pF

<0.001 pF

<015 pF

<0.025 pF

< 0.0025 pF

5.2 pF

5.0 pF

005 pF

2.5 pF

2.5 pF

< 0.2% pF

<:0.015 pF

<0.003 pF

100 200 v

¢ 0 \

100 100 \

-1.0 -1.5 v

8.5 " mA,

28 33 mA

3.5 . 45 mANV

300 600 kex

— 20

-10 -20 v

UBF8? 258421




U B F89 DOUBLE

DIODE VARIABLE-MU
R.F. PENTODE

Double diode variable-mu pentode. The pentode section is
suitable for use as an r.f. or i.f ampflifier. The diode sections

are only suitable for a.m. detection.

TYPICAL OPERATING CONDITIONS

Ve =V, 170 170 200 200 v
Ve 0 0 0 0 v
Rez 7 21 47 30 kQ
Ve, -0.5% -1.5 0.5 -1.5 Y
Ri — 105 — 105 Q
Ly 11 1 9.5 1 mA
lgs 3.4 34 28 33 mA
gm 5.0 45 5.0 45 mAjV
fa 450 450 600 600 kQ
Reg 2.5 3.5 2.5 35 kO
gn (Ve = —20V) 65 65 115 120 ANV

*This voltage is produced by the grid current flowing through the
grid resistor and the steady current of the diode. If this condition

is not acceptable the negative grid

LIMITING VALUES

Pentode section

bias should be increased Lo -1.5¥

Vagn; max. 550 v
VY, max. 250 A
Pa Max. 225w
Vgach; max. 550 A
Vo max. (la<<4.0mA) 250 v
Ve, max. (I,>>8.0mA) 125 v
Pie M3X. 450 mwW
Iy max. 16.5 mA
Vg max. {lg; = +0.3pA) -1.3 A
Rgi_x max. 3.0 MQ
Ry, x max, (grid current biasing) 22 MQ
Ryg_x max. 10 k()
Ru_x max. 20 kQ
Vh. x Max. 100 Y
(A
ISSUE 1 [Mullard UBFg9 159-2




DOUBLE DIODE VARIABLE-MU
R.F. PENTODE
Double diode varigble-mu pentode. The pentode section is

suitable for use as an r.f. or i.f. amplifier. The diode sections
are only suitable for a.m. detection.

UBF89

Diode sections {each section)
P.LY. max.
o Max,
ladpk, Max.
Rh_x max.

Yok max,

MICROPHONY

200 A4
800 wA
50 mA
20 9]
100 v

This valve can be used without special precautions against microphony in
circuits in which the input voleage is =25mV (r.m.s) for an output of

50mWY from the output valve.

BYA Base

~A22mm
max

max

67mm

R
Mullard
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DOUBLE DIODE VARIABLE-MU
R.F. PENTODE

Double diode variable-mu pentode. The pentode section is
suitable for use as an r.f, or i.f. amplifier. The diode sections

are only suitable for a.m. detection. .
2840 uaFae Ia
[TIT] (na)
Vg = IGO0 to 200V
i
A1 £41o,ooo
ri
Fi
r.
! o
Y,
Vp = 200V / ,
b= 00
Rga= 30K
2/ AVN N
AT
v 1000
Fi
7 A
/ /' / ,'
7 a A AT f
/ 300
/
f |
{ /
A Vi / A I 00
i
f I
L’ {/ / ﬁ [
S
HE ML S AN BN WP SN | T g N
,_ei_kﬁ’f_flz_z‘?f_ﬁ__w 15 »
T ¢ / / ]
o /
[ /
/ ‘! / o
Vg, (V) —30 -20 -0 ]

ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE WITH
SCREEN-GRID VOLTAGE AS PARAMETER

ca—
[Mullard|
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DOUBLE DIODE VARIABLE-MU :
R.F. PENTODE
Double diode variable-mu pentode. The pentode section is

suitable for use as an r.f. or i.f. amplifier. The diode sections
are only suitable for a.m. detection.

284| UBF 89 Im
T (parv)
Vg = 100 to 200V
{000
77,
//// /L
[ / 3000
!(l F
AL
/ 'z /
1000
g I.l I
Vp = 200V
_ 4
ﬂ92—30kn\ /
v/ /1) 300
i y
/4 }
Vi, / /
/ i ,‘ 100
A Fi
A y
LA
A y
)4 4
3 / /' A 1 A ‘,
S S SAS S 0
. o;{ ,7 VAN, /
AL
// // y. /] / ” 19
Vg; (V) -30 ~20 -0 o]

MUTUAL CONDUCTANCE PLOTTED AGAINST CONTROL-GRID YOLTAGE
WITH SCREEN-GRID YOLTAGE AS PARAMETER
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DOUBLE DIODE VARIABLE-MU
R.F. PENTODE

Double diode variable-mu pentode. The pentode section is
suitable for use as an r.f. or i.f. amplifier. The diode sections
are only suitable for a.m. detection.

UBFBY i 2933 I ta
[ LA |Ma)
™
Vo= Vg = 10OV pAlY
fa
oo 100
oY s Ia 1
h N
\_\
9
s 3000| 30
Z Ian
/ LA
\ /Y
N iy
h A 1000 10
d
i Fi
) y
JNY
AT
] 300 | 2
Vi A
A ¥
/] \\
/]
,/ / \ 100 | 1
A I
¥
L/ pd N
/ / X
30 |03
/
y r'/
1%
1// i [[o TN o]
Vg, (V) -I5 -10 -5 o

ANODE AND SCREEN-GRID CURRENT, MUTUAL CONDUCTANCE AND
ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE
Vy = Vgy = 100V

(R
[Mullard |
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DOUBLE DIODE VARIABLE-MU
R.F. PENTODE
Double diode varigble-mu pentode. The pentode section is

suitable for use as an r.f. or i.f. amplifier. The diode sections
are only suitable for a.m. detection.

ueras 2031 1 ra
(wA) |tma)
[T11 gm
Vp= 170V {uatv)
Rgz2= |75 k)
Ia
ra v
I0C00 100
‘!
/.
A 9m 4
NC p
/ 4
"4 P
/. 3000 | 30
A Igg
7
/
N AT LA
N 000 | 10
A
A
A /A 300 3
A i
i N
y
//
4 N 100 '
Y A
".
. /] \\‘
y
A 30 03
[ [ A
/
/ 1 10 ol
Vg (V) -30 -20 =10 o

ANODE AND SCREEN-GRID CURRENT, MUTUAL CONDUCTANCE AND
ANODE {MPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE
Yy = 170V

[ i
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DOUBLE DIODE VARIABLE-MU
UB R.F. PENTODE

Double diode variable-mu pentode. The pentode section is
suitable for use as an r.f, or i.f amplifier. The diede sections
are only suitable for a.m. detection.

UBFBY 2932 (:A) (J?:}
ANAN] am
[T {HA/V
Vb=200V
Rygo =30 k(}
fa
Ta 10000 | 100
M, Om
A
y / 3000 | 30
N Pk
/1 //J'/
N
A 1000 0
K
i
A4 300 3
/
)4 N
4
/ V1
/ M/ N
. bd AN 100 |
»
7 y 7 N
A pd ~
I '
%
r/ 3o 03
/
114
] 1 10 01
va; {v) -30 -20 -10 o

ANOQDE AND SCREEN-GRID CURRENT, MUTUAL CONDUCTANCE AND
ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE
Yy = 200V

()
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DOUBLE DIODE VARIABLE-MU
R.F. PENTODE
Double diode varigble-mu pentode. The pentode section is

suitable for use as an r.f. or i.f. amplifier. The diode sections
are only suitable for a.m. detection.

S T
1 ] ! [
1] J AT =
p 0,7 Y A
o I I 1 &
IS N [EAY
Oy \ 1
4 3 v :
id\ 3 ™ L
|3 A | L)
Aot aa NINEN-AT e
JQ ) I > AY Y
RSy I
. 3 N ’\ 1
| “‘“ b e T
™ 9 < L NN A N0 i
| g b b LU N 1
ERRrwEs NN
M L TR T TS
,,4* 5 S MO NN 2
S'\Vk" = 3 N Y o
4 - N \[ P 4 RN l\\ X
4| ~ \\: ™. j[ \\ " Y
B 4 N 4/ \
. T PN
- i
TH8 O g F1 hNE 2‘\\ INCEX N \ ‘
o L {™ L b a N N A T 1
o s [ . WPAN ATAAN 2
glle L ™ b i N N} =
58 e 4 S N A
. } 3 r ] J 3" ALY
Z R : Hin "7,‘{'—"\)( B M, \‘I
T S NP4RN N
3 L T IANSTER IS N
| | L IRF ANEN) ~ J N k
| I L ™, N
1 Pa A N AN 8
40‘1 7 P, hY ~ N N Wi=
H AR g, i \\ ]\
. o -2 C \\‘\
o I
,A’Do o ™ ~ \
™.
] J// Pind.. N
Y 11.L L™ d L\
\ \
S ot S TOINONRTHR
3 N i
‘,50 AN
2 AN \
> ANB X
N
9
L W ¥ " o~ - e}
Hv‘_g'

SCREEN-GRID CURRENT PL;DTTED VVAGAINST SCREEN-GRID YOLTAGE
WITH CONTROL-GRID VOLTAGE AS PARAMETER

R
[Mullard|

ISSUE 1 \v/ UBF8? 259-9







R.F. DOUBLE TRIODE UCC85

Double triode with 100mA heater primarily intended for use in f.m./a.m.

receivers as an r.f. amplifier and self-oscillating additive mixer.

HEATER

Suitable for series operation, a.c. or d.c,

Ih : 100 mA
Vh 26 v
CAPACITANCES
*ca-g 1.5 pF
*cg—k+h+s 3.1 pF <
*c -k 180 mpF
*ca-k+h+s 1.2 pF
K g kehies 1.8 pF <
Cor_gn <40 mpF
te al_a <8.0 mpF
cg'-g” <3.0 mpF
Cau_g. <8.0  mpF
Ca'-g" <8.0 mpF
Car g <8.0 mpF
Cargen <8.0 mpF
cg"-k' <3.0 mpF
cg‘—k." <3.0 mpF
*Each section
tMeasured with an external shield.
CHARACTERISTICS (each section)
Va 170 200 v
Ia 10 10 mA
Vg -1,75 -2.4 V <
€m 6.7 6.0 mA/V<—
m 48 46 <—
r, 7.1 7.7 kS <

DECEMBER 1965 Sy Page D1



OPERATING CONDITIONS AS R.F. AMPLIFIER

Va

W

L]
L

Tl (f = 100Mc/8)

155
170

1.6
9.8

8.7

7.0

3.8
550

161 v
170 v
1.3 k2
6.6 mA <—
330 Q <
5.1 mA/V <«
8.5 k2 <—
§.2 k2 <
820 Q

P

OPERATING CONDITIONS AS SELF-OSCILLATING ADDITIVE MIXER ({with i.f.

feedback, see basic circuit in fig.1.)

I
v

W

g¢
Ta

osc (r.m.s.)

170

4,7

1.0
5.5

2.8

2.8
15

200 v
8.2 k2
1.0 M
6.0 mA <—
2.8 v
2.9 mA/V <
14 k2

*The presence of the i.f, feedback voltage tends to stabilise the performance of
the oscillator and hence permits this relatively high value to be used for the grid

leak.

DECEMBER 195
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R.F. DOUBLE TRIODE UC(C85

RATINGS (ABSOLUTE MAXIMUM SYSTEM)
{each gection unless otherwise specified)

Va(b) max, 550 v
v, max, 250 \4
p, max. 2.5 w
Py + By MEX, 4.5 w
]'k max, 15 mA
-V_max, 100 v
R:-k max. 1.0 MO
*V), g mAx. 80 v
R, , max. 20 k2

*When operating as an oscillator no r.{. voltage should be applied between «-
heater and cathede.

po——— 22—
B4889 max
a's al
E] g" A
C
k' h h k*
All dimensions inmm <
The triode on pins 6, 7, 8 should be used as the r.f. amplifier and that on
pins 1, 2, 3 as the self-oscillating additive mixer.
[ Mullard)|
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UCC85

R.F. DOUBLE TRIODE

B4328 uccas la -
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A V.
4
- - 0
-6 -4 -2 O

Vo IV)
ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE WITH ANODE

VOLTAGE AS PARAMETER
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R.F. DOUBLE TRIODE UCC85

T T
')':: uccas B4326 | 9m
(k) TTTITLL (AN
Vo= 00V _vg
V)
60 "
S0 i 0
—H
M ]
40 R
1 . =
30 s
9m
20 : .
A L4
fa
10
4 L 2
I .
‘Vg = ‘ T
i =
° L Tt 1o
° 2 4 0 8 Ig(ma)

MUTUAL CONDUCTANCE, ANODE IMPEDANCE, AMPLIFICATION FACTOR
AND GRID VOLTAGE PLOTTED AGAINST ANODE CURRENT, Va = 100V
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MUTUAL CONDUCTANCE, ANODE IMPEDANCE, AMPLIFICATION FACTOR
AND GRID VOLTAGE PLOTTED AGAINST ANODE CURRENT, Va= 170V
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R.F. DOUBLE TRIODE UCCss
r*; | uccss | B 4330 (i‘rRN) —
(ke TTTTTTT

V=200V Vg
)
50 1o
" w.
40 L 8
y.
30 6
n|I_l
an y
N
20 M 4
- ,_!9'
10 2
—
Ta
olIT o
o 5 10 i5 I(mA)

MUTUAL CONDUCTANCE, ANODE IMPEDANCE, AMPLIFICATION FACTOR
AND GRID VOLTAGE PLOTTED AGAINST ANODE CURRENT, Va= 200V
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R.F. DOUBLE TRIODE UCC85
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CONVERSION CONDUCTANCE PLOTTED AGAINST OSCILLATOR VOLTAGE
WITH ANODE VOLTAGE AS PARAMETER
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TRIODE HEPTODE

Triode heptode with 100mA heater primarily intended
for use as a frequency changer.

UCH8I

HEATER
Suitable for series operation, a.c. or d.c.

I
VYn

CAPACITANCES

Cah—at
Cah gt
Cah—g3+gt
Cg1 at
Cel-gt
. Col-g3+gt
Heptode section
Cinigl)
Cin{gd)
Cout
Ca—gl
Cg1-g3
Cgl-h
Cga-h

Triode section
Cin
Cout
Ca-p
Cgh

100
19

200
<90
<2350
< 60
<170
<450

4.8
6.0

< 6.0
<300
<170

<60

SN
Lo R

<2

mpF
mpF
mpF
mpF
mpF
mpF

. OPERATING CONDITIONS FOR HEPTODE SECTION AS R.F,

OR L.F. AMPLIFIER

Va=Vp 170 200 v
Vs 0 0 v
Reargd 18 18 k2
£l -2.2 -2.6 v
Ry 220 220 Q
Veorgd 102 123 v
a 6.2 7.6 mA
lgzvga 38 43  mA
Zn 2.3 2.4 mAJY
Fa 600 600 kQ
bel-(g2+g4) 20 20
ey 8.8 97 ki
Vg1 (for 100 : 1
reduction in gu) -28 -33 v
Ve max. (g1 = +0.3uA) -1.3 Y
VYea max. (lz3 = +0.3pA) -1.3 v
—
JULY 1960 (1) Im\vlim Page D1



UCH 8 I TRIODE HEPTODE

OPERATING CONDITIONS OF HEPTODE SECTION AS AM.
FREQUENCY CHANGER

s = VYo 170 200 v
Res g4 10 10 k0
Ve G2 e 'V

1 2 =&,
Vinres 102 119 v
3.2 37 mA
- 68 81 mA
lga+gt 200 230 A
go 750 775 pANV
ry 0.9 1.0 MQ
Req 70 75 kQ2
Vg1 (for 100 : 1
reduction in ge) -24 -28 v

CHARACTERISTICS
Triode section

Va 100 v
la 13.5 mA
Vi 0 v
gm 3.7 mAV
& 22
Vg max. (Ig = +0.3uA) -1.3 v
OPERATING CONDITIONS OF TRIODE SECTION AS R.F.
OSCILLATOR
Vo 170 200 v
Rat 15 15 k2
Retigs 47 47 kQ
lgs+et 200 240 A
at 4.5 54 mA
gm (eff) 580 580  uAjv
LIMITING VALUES
Heptode section
Va(b) max. 550 v
Vg max. 250 v
Pa Max. 1.7 w
ng+g4(b) max. 550 v
Veosgs max. (o = 7.6mA) 125 v
Vaziga max. (la < 1TmA) 250 v
Pez+gd Max. 1.0 w
I max. 125 mA
Rg1-i Max. 3.0 MQ
*Rgz 1k max. 30 MQ
Rh-x max. 20 kQ
Vh-x max, 100 \'4

*If the two sections of the valve are switched during operation so that there
is no direct connection between gs and g, as may occur in f.m.fa.m.
receivers, then Ryz i max. = 20k{).

(A
[Mullard]
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TRIODE HEPTODE UCH 8 I

Triode section

Va(b} max. 550 v
V, max, 250 \4
Pa Max. 800 mw
I max, 6.5 mA
Re—i max. 3.0 M0
Vh-x max. 100 \'
Ry..x max. 20 k2

The heptode section of this valve can be used without special precautions
against microphony in circuits in which the input voltage is not less than
50mV for an output of 50mW from the output stage. The corresponding
figure for the triode section is 25mV.

r-722‘2mcx-—

N

9n 0Ot

60-5Smax————e»|
87 -5max ——————————u

B9A Base

All dimensions in mm
[6397] " ””
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TRIODE HEPTODE

1077 | UCHS8]| 1 | N N N - A O I :
. ] % T TT I I O O A I A | i 3 IG
E Heptode section ;b=200\i’!8kn y ’ AEIRVEY
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TRIODE PENTODE UCL82

Comnbined triode and output pentode with separate
cathades dnd 100mA heater intended for use in gudio
frequency applications.

HEATER
Suitable for series operation a.c. or d.c.
L, 100 mA
Vs 50 v
MOUNTING POSITION Any

CAPACITANCES (measured without external shield)

Cat_ «<0.02 pF
C:m_glp <002 pF
Catgp <0025 pF
Cat_ap «0.25 pF
Pentode section
Cin 9.3 pF
Cout 8.0 pF
Ta_g, < 0.3 pF
Caih < 0.3 pF
Triode section
4.3 F
Ca_k4h . p
€z kb 27 pF
Cu g 4.2 pf
Co b 0,02 pF
CHARACTERISTICS
Pentode section
Va 100 200 A
Vs 100 200 A
la 26 35 mA
lgs 5.0 7.0 mA
Ve -6.0 16 \'
Em 6.8 6.4 mA/lV
ra 15 20 €}
g g2 10 9.5
Triode section
Va . 100 v
1y 3.5 mA
Ve 0 v
Em 25 mAY
Fa 28 kQ
. 70
VA"
[Mullard]
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UCL82

TRIODE PENTODE

Combined triode and output pentode with separate
cathodes and 100mA heater intended for use in audio

frequency applications.

PENTODE SECTION AS AUDIO OUTPUT VALVE

Single valve class ‘A’

Va
Vsz
Vll
Ia'lo)
'E2(U]
Vln(r.m.s.) Pout =50mw
Ra
Vln(r.m 8.
*Pout

Dot

100
100
5.0
26
5.0
650
9
38
1.0
9.0

Two valves in class ‘AB* push-pull

Ya
Ve
TRy
Loy
I (max. sig.}
Taagoy
[, (max. sig.}
Ra a
Ving goe.m s

Pﬂﬂt
Dot

100
100
150

220

2x225
2x40
1x7.0

5.0
12.4
23
4.0

{Common cathede bias resistor.

200 v
200 v
16 v

35 mA
70  mA
600  mv
56 ki
66 ¥
35 W
10 %
200 v
200 v
190 Q

2 %35 mA

2x39.5 mA

2x7.0 mA
2x165 mA
60 kQ

25 Y
98 W

40 9

*Pyut and Dy are measured at fixed bias and therefore represent the
power output available during the reproduction of speech and

music,

ISSUE %
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TRIOPE PENTODE UCL82
Combined triode and output pentode with separate

cathodes and 100mA heater intended for use in audio
frequency applications.

TRIODE SECTION AS A.F. AMPLIFIER

Vls R:a ':t Rk Rg Zsum-rv \ﬂﬁ Danl Rg ! *
V) (i) (mA) (k) (M) (k) Ve (%) (k)
200 1060 0.85 1.5 33 0 47 1.0 330
150 100 0.6 1.8 33 0 45 1.9 330
100 100 0.38 1.8 33 0 41 6.0 330
200 100 0.85 1.5 33 220 43 0.85 330
150 100 0.6 1.8 33 220 4 1.05 330
100 100 0.38 1.8 33 220 34 3.6 330
200 220 0.52 2.2 3.3 ¢ 545 1.0 680
150 220 0.36 27 3.3 0 52 1.85 680
100 220 0.23 2.7 33 0 47 4.25 680
200 220 0.52 2.2 3.3 220 50 0.5 680
150 220 0.36 2.7 33 220 47 1.0 680
100 220 0.23 2.7 33 220 38 3.75 680
200 100 1.05 0 22 0 485 0.7 330
150 100 0.7 0 22 0 46 1.55 330
100 100 0.37 0 22 0 44 8.0 330
200 100 1.05 0 22 220 44 21 330
150 106 0.7 0 22 220 425 1.6 330
100 100 0.37 0 n 220 37 59 330
200 220 0.59 0 22 0 56 0.8 680
150 220 04 0 22 0 53 1.7 680
100 220 0. ¢ 22 0 46 56 680
200 220 0.59 0 22 220 Ly 2.0 680
150 220 0.4 0 22 220 485 1.4 680
100 200 o1 0 22 220 42 341 680
Vuut

W measured with an input voltage of 100mVY
T

Dior measured for Vou — 10V

*Grid resistor of following valve,

MICROPHONY

The triode section can be used without special precautions against
microphony in circuits in which the input voltage is = 10mV ;.14
for an output of 50mW from the output stage.
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UCL82 TRIODE PENTODE
Combined triode and output pentode with separate

cathodes and 100mA heater intended for use in audio
frequency applications,

LIMITING VALUES

Pentode Section

Vayn, Mmax. 550 v
Vi max. 250 v
Pa Max. 7.0 w
Vggin, Max. 550 v
Ygy Max. 250 \Y
Pg: Max. 1.8 W
Pgz Max, (max, sig. speech and music) 3.2 w
| max. 50 mA
Rg,_x max. (self bias) 20 MQ
Rgp..x max. (fixed bias) 1.0 MQ
Vh_i Mmax. 200 v
Rn_x max. 20 k(2
Triode Section .
Van) max, 550 A
V. max. 250 v
Pa Max. 1.0 w
Ik max, 15 mA
Re_i max. (self bias) 3.0 MO
Rg_x max. (fixed bias) 10 MQ
R._x max. (grid current biasing) 22 MO
Z;_x max. (f—50c¢/s} 500 k()
Wi ok Max. 200 v
Ry_y max. 20 k2
22:2mm
—* Tmox .
A
ap ot I

» »

o o

£ E

E E

E E

W wn

~ 1]

=

.
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TRIODE PENTODE UCL82
Combined triode and output pentode with separate

cathodes and 100mA heater intended for use in audio
frequency applications.
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UCL82 TRIODE PENTODE

Combined triode and output pentode with separate
cathodes and 100mA heater intended for use in audio
frequency applications.
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TRIODE PENTODE UCL82

Combined triode and output pentede with seporate
cathodes and 100mA heater intended for use in audio
frequency applications.
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UCL82 TRIODE PENTODE

Combined triode and output pentode with separate
cathodes and 100mA heater intended for use in audio
frequency applications.
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TRIODE PENTODE UCL82
Combined triode and output pentode with separate

cathodes and 100mA heater intended for use in agudio
frequency applications.
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UCL82 TRIODE PENTODE
Combined triode and output pentode with separate

cathodes and 100mA heater intended for use in audio
frequency applications.
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TRIODE PENTODE UCL82
Combined triode and output pentode with separate

cathodes and 100mA heater intended for use in gudio
frequency applications.
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UCL82 TRIODE PENTODE
Combined triode dand output pentode with separate

cathodes and 100mA heater intended for use in audio
frequency applications.
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TRIODE PENTODE UCL82
Combined triode and output pentode with separgte

cathodes and 100mA heater intended for use in audio
frequency applications.
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VARIABLE-MU R.F, PENTODE

Yariable-mu pentode for use as r.f. or i.f. emplifier in
f-m.fa.m. receivers with series connected heaters.

UF89

HEATER

In
Vi

CAPACITANCES

Cin
Cout
Ca_gy
Cgi-h

. Ce1 g2

CHARACTERISTICS
Ve,

Rz
Vgl
In
bes
Em
Fa
Hg1-g2

170
0
100
1.2+
12
44
44
400
21

100 mA
12.6 A
55 pF
5.1 pF
<20 mpF
50 mpF
21 pF
170 Vi
0 A
110 V)
-2.0 v
12 mA
39 mA
38 mAV
525 kO

*At this voltage, grid current may occur. If this is not acceptable the

negative bias should be increased to —2.0V.

. OPERATING CONDITIONS

Req

170
0
22
-0.5*
10
11.8
43
5.2
400
2.6

Em (Vg,=—20V) 110

Fe (f=50Mc/s)

4.5
110
10

200

0

33
-0.5*

10
1.3
3.9
5.15
475
25
150

200 v
0 A
24 k(2
-2.0 v
130 Q
— MQ
111 mA
38 mA
3.85mA/V
550 kO
4.2 kQ
160 pA/V
10 kQ

*This voltage is produced by the grid current flowing through the grid
resistor and the steady current of the diode. If this condition is not
acceptable the negative grid bias should be increased to -2.0V.

NOVEMBER 1959 (1)
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UF89 VARIABLE-MU R.F. PENTODE

LIMITING VALUES

Van) max. 550 M
¥a max. 250 v
Pa Max. 2.25 W
Vg:ub) max. 550 v
Vg, max. 250 v
Pge Max. 450 mw
1x max, 16.5 mA
*Rgy_x max. 30 MO
Rgs_x max, 10 k€2
Vh k max. 150 \
Rn_x max. 20 k2

*With grid current biasing Rg, ) max, =22M(2,

f - 222 Max e

k 000 a

S547max -

!
!
e ST ME K —— ]

s g3

BOA Base

All dimensions in mm I l .

()
[Muilard|
\V/) Page D2
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VARIABLE-MU R.F. PENTODE UF89
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UF89 VARIABLE-MU R.F. PENTODE
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VARIABLE-MU R.F. PENTODE UF89
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UF89 VARIABLE-MU R.F. PENTODE
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VARIABLE-MU R.F. PENTODE UF89
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UF89 VARIABLE-MU R.F. PENTODE

UF 8%
Vinfrms ) 2905
(mV)
e T
300
K=1% I
100
30 [ i =
—
I'nbzlﬂlo
10
V= 170V .
Rg2 = ISk{1
3
[
i o 100 1000 9m (HAIV)
Minrms) | Ures
{mv)
—
300 K= 1| .
100
ot 1 .~
10 - I
Vb = 200V -
Rez= 24k ] mp=1%
13
3
1
1 T 100 1000 9m (pATV}

CROSS MODULATION AND MODULATION HUM CURVES
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OUTPUT PENTODE U L84
Qutput pentede rated for 12W anode dissipation and

with 100mA heater for use in equipment with series
connected heaters.

HEATER
In 100 mA
¥n 45 \'
CAPACITANCES
€in 12 PF
Cout 6.5 pF‘(_
Ca gt < 600 mpF
Cgl -2 250 mpF
. CHARACTERISTICS
Va 100 170 200 A\
Ve 100 170 * Y
la 43 70 &0 mA
lgg 3.0 5.0 41 mA
Vit Y 125 7.3 v
gm 9.0 10 88 mAV
ra 23 23 28 kQ
thgig2 8.0 8.0 8.0

Vo = 200V, Rgp = 4700}

OPERATING CONDITIONS AS SINGLE VALVE AMPLIFIER

Va 100 170 200 \'4

. Vaz 100 170 . v
Rx 145 170 270 Q
R, 24 2.4 24 k)
la 43 70 60 mA
|g-2 ) 3.0 5.0 4.1 mA
Vin(r.m.s.:

(Pout=50mWV) 500 500 550 mv
Vin.:r.m.s.) 4.3 7.0 7.8 V
Pout 1.9 5.6 5.2 w
Dios 10 10 10 A
|g2 (max. sig.) " 22 12.5 mA

*Vaam, = 200V, Rgz = 470Q undecoupled.

Pou: and Dot are measured at fixed bias and therefore represent
the power output available during the reproduction of speech and
music. When a sustained sine wave is applied to the control grid the
bias across the cathode resistor will readjust itself as a result of the
increased anode and screen-grid currents. This will result in
approximately 109, reduction in power ocutput,

()
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UL84

OUTPUT PENTODE

Pentode connection

Va 100
Ve 100
Ri (per valve) 270
Ra.s 3.5
Loy 2x29
le2co) 2x1.6
Vin(glfg] JTMLS, 14
Pout 3.6
Diot 3.0
tamax. sig.; 2xN
lgzimax. sig.) 2x7.0

170

170

240
35
2x56.5
2%3.0

26

13
4.5
2x57.5
2x205

00
200
300
35
2x 55
2x2.8
29
15
35
2x60
21x15

CPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL

\'s

v
Q
39
mA
mA
\'
w
Z
mA
mA

Distributed load conditions with screen-grid tapping at 2095, of

primary turns

Ya + Vex
Vez + Vi

Rx (per valve)

Raa
[kto)

v!n(glfgljr.m.s.

Pnut
Dtot

{k(max. sig.y

LIMITING VALUES

Vam, Mmax,
Va max.
Pa Max.

Vo) Max.

Vga max,
Pyz Max.
{x max.

Rg1-x max.

Vh_x max.
Rh_k max.

MARCH 1961 (1)
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OUTPUT PENTODE u L84

2834 —»{22:2 mm pe—
max

9)

7l mm max
-78 mm max

rm.__._

R
. kgy b b B9A Base Li

m Page D3
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UL84

OUTPUT PENTODE
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QUTPUT PENTODE

UL84
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OUTPUT PENTODE U L84
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U L84 OUTPUT PENTODE
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OQUTPUT PENTODE UL84
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OUTPUT PENTODE

UL84

i
S

PERFORMANCE OF TWO UL84 IN PUSH-PULL. ¥V, = Vo = 100V
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UL84

OUTPUT PENTODE
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OUTPUT PENTODE

UL84
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QUTPUT PENTODE U L84
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HALF-WAVE RECTIFIER UY85
Indirectly heated half-wave rectifier with 100mA

heater for use in equipment with series connected

| heaters.

PRELIMINARY DATA

HEATER
Suitable for series or parallel operation, a.c. or d.c.
In 100 mA
Vh k1) v
. LIMITING VALUES
P.L.Y. max 700 v
Valr.m.s., max. 250 v
lout Max. 110 mA
iaqpky Max, 660 mA
¥h_kky Max. (cathode positive) 550 \'

TYPICAL OPERATING CONDITIONS

C 100 uF
. lout 110 mA
Vn(r‘m.s.) Rigm min. Vout
(V) (€2) V)
110 0 112
220 90 215
250 100 245
(M
[Mullard |
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U Y85 HALF-WAVE RECTIFIER
Indirectly heated half-wave rectifier with 100mA
heater for use in equipment with series connected

heaters. |
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HALF-WAVE RECTIFIER UY85
Indirectly heated half-wave rectifier with 100mA

heater for use in equipment with series connected
heaters.
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
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UY85 HALF-WAVE RECTIFIER

indirectly heated half-wave rectifier with 100mA
heater for use in equipment with series connected

heaters
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PENTODE

Dual control pentode for switching or gating
control or for use as a frequency changer.

6AS6

HEATER
Vi
In

MOUNTING POSITION

CAPACITANCES

Ca—gt
Ca—g3
Cin
Cga—atl
Cont
Cg1-g3

CHARACTERISTICS

Bumgl-a
Emgs-a

fa
Ve (l, = 100pA)
Vaal(la = 20uA)

OPERATING CONDITIONS

Frequency changer with oscillator voltage on gg

Voserr.m.s.)
£3

Rgs

L]

Fa

Regq

DESIGN CENTRE RATINGS

Va(h) max.
V, max.

Pa max.
Vgaby Max.
Vgz max.
Pgz Max.
Vg3 max,
Rgi—x max.
I max.
vh—k max.

IANUARY 1963 P

6.3 v
175 mA
Any
Shielded Unshielded

<20 <25 mpF
700 700 mpF
4.0 39 pF
3.4 33 pF
30 2.2 pF
<150 <150 mpF
120 120 \)
120 120 v
-3.0 0 v
3.5 51 mA
48 35 mA
-2.0 -2.0 v
20 3.2 mAJV
660 450  pANV
— 150 k(2
—_— <=7.5 v
-10 <=15 v
120 A
120 Y
=20 v
21 mA
58 mA
6.0 v
70 A
100 ey
1.0 mA/V
130 k()
12 39
300 v
180 v
17 w
300 v
140 v
750 mwW
27 v

40 MO«
18 mA
90 v
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R.F. PENTODE 6AU6
Short-grid base pentode primarily intended

for use as r.f. amplifier.
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6AU6 R.F. PENTODE
Short-grid base pentode primarily intended

for use as r.f. amplifier.
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R.F. PENTODE 6AU6
Short-grid base pentode primarily intended

for use as r.f. amplifier.
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6AU6 R.F. PENTODE
Short-grid base pentode primarily intended

for use as r.f. amplifier.
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R.F. PENTODE 6AU6
Short-grid base pentode primarily intended

for use as r.f. amplifier.
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R.F. PENTODE

High slope pentode primarily intended for
use as r.f. ot i.f. amplifier.

6CB6

HEATER
Suitable for series or parallel operation

Vi
In

MOUNTING POSITION

CAPACITANCES

Cin
Cout
Ca—3g1

CHARACTERISTICS

Va

Vg3

Ve

Vi

Is

lg2

Fa

&m

Vgz{la = 10uA)

LIMITING VALUES

VYapy Mmax.
Va max.

Pa Max.
Vsﬁtb) max.
Vga max.

Pgz Max.
Vo max.

Yy —k(pky Max.

A
&P

DECEMBER 1963

6.3 v
300 mA
Any
Shielded Unshielded
6.5 6.5 pF
30 1.9 pF
<0.01 «<0.02 pF
200 v
0 v
150 v
=22 v
9.5 mA
28 wmA
600 k0
8.0 mAV <
-8.0 \
550 v
300 v
20 w
300 v
150 v
500 mw
100 v
200 v
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6CB6 R.F. PENTODE
High slope pentode primarily intended for

use as r.f. or i.f. amplifier.

eI Grmrmn —
max
a i /\
g
E
E
g3.s .
gz
9 th £
£
- 0
J ;
['a]
kh h B7G Base

—
®

DECEMBER 1963 e Page D2




R.F. PENTODE 6CB6

High slope pentode primarily intended for
use as r.f. or i.f. amplifier.
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6CB6 R.F. PENTODE
High slope pentode primarily intznded for

use as r.f. or Lf. amplifier.
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