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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Handbook congested with out-of-date information.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
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October 1967 (Supp. 1/4) S 2 Page 4



®

SPECIAL QUALITY VALVES GENERAL NOTES

These general notes include definitions and general test
procedures. They should be read in conjunction with the
data sheets for Special Quality Valves. 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 usefui 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. The tolerance
quoted includes variations in the supply voltage.

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.

Electrode voltages. The reference point for electrode voltages
is normally the cathode, and the symbols V,, Vy, etc., are used
to indicate the anode and screen-grid voltages with respect to
the cathode,

In some cases however, a cathode resistor is used when
measuring characteristics, and in such cases the symbols
Vuk, Vge-c are used when voltages are measured with respect
to the cathode and Vy_.. Vg_o when the voltages are
measured with respect to the negative end of the cathode
resistor.

Limiting values. Unless otherwise stated the Limiting Values of
Special Quality Valves 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 wvalve, 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.

(R
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GENERAL NOTES SPECIAL QUALITY VALVES

10.

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 voltage variations,
equipment component variation, equipment control adjustment,
load variations, signal variation, environmental conditions,
and variations in characteristics of the valve under considera-
tion and of all other devices in the equipment.

The life expectancy may be reduced if conditions other than
those specified for life test are imposed on the vaive and will
be reduced appreciably if absolute maximum ratings are
exceeded,

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.

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 valuve.

Group quality fevel. This is the A.Q.L. (Acceptable quality
level) over a whole group of tests.

Sub-group quality level. The A.Q.L. over a number of tests,
which do not constitute a complete group.

(U
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SPECIAL QUALITY VALVES GENERAL NOTES

11.

12.

13.

14,

15.

16.

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 to room
temperature before examining for glass cracks.

Lead fragility test,

(A} This test is carried out on a sampling basis and consists
of holding the valves vertically and having a 1-lb weight
freely suspended from the lead under test. The valves
are inclined slowly so as to bend the weighted lead through
457, brought to 45° in the other direction, back again to
45° in the first direction and finally returned to the
vertical, the entire action taking place in one vertical
plane. The valves are examined for cracks and broken leads

(B) This test is carried out on a sampling basis and consists
of holding the valves vertically and having a 1-lb weight
freely suspended from the lead under test. The valves are
inclined slowly so as to bend the weighted lead through
90° and then returned to the vertical, the entire action
taking place in one vertical plane. This cycle is repeated
for the number of times shown on the data sheet. The
valves are examined for broken leads.

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.

)
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SPECIAL QUALITY
SUBMINIATURE YOLTAGE INDICATOR DM I 60

Special quality, directly heated subminiature voltage indicator forusein industrial
equipment such as transistorised computers.

This data should be read in conjunction with GENERAL NOTES - SPECIAL
QUALITY VALVES, and the index numbers are used to indicate where reference
should be made to a specific note.

FILAMENT

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

Vf (see RATINGS section) 1.0 \'
If nom. 30 mA
I ¢ {initial range) 24 to 36 mA

CHARACTERISTICS, OPERATING CONDITIONS AND RANGE VALUES FOR
EQUIPMENT DESIGN®

Nominal Initial End of
value range life
v 50 v
a
100 k&
g
*V ‘max. light output 0 v
g ¢ )
*Vg ) (zero light output) -3 -3 -3 v
I aav =0V 585 430 to 740 > 250 A€
a g
¥+ at V =-3V <5.0 <5.0 A
a gb} K
Insulation resistance between
any two electrodes at 50V >100 MQ

*Yoltage with respect to the centre tap of the filament transformer.

**The residual electron current may be concentrated on one spot which may
then be vigible in dark surroundings. This effect cannot be mistaken for
the indicator being in the conducting condition.

SEPTEMBER 1968 N DM160¢ Page 1




4
RATINGS (ABSOLUTE MAXIMUM SYSTEM)

v max,

a{b)
V_ max,

a
I max.

a

Vi X (B, =100k8 = 10%)

Vg(b)

-V _ max.
g

max. (R =1M2+ 10%)

R max.
2

R min.
g

Filament voltage

100
65
850
0
6.0
50
1.1
90

M2
kQ

The average filament voltage should be 1.0V . Variations exceeding +0

or -10% will shorten the life of the valve.

SHOCK RESISTANC EL5

The valve is subjected to an acceleration of 500g, 5 times in each of four

positions in an NRL shock machine with the hamm.

of 30°.

1IFE

er lifted over an angle

Production samples are checked for the end of life values given on page 1

under the following conditions for 10 000 hours;

Vf(r.m.:;.) 1.0 v
a 50 \'
*V 0 v
g{)
R 100 kQ
24
*Voltage with respect to the centre tap of the filament transformer,
DIMENSIONS AND CONNECTIONS
5Bmax —e e
o /\“
s 28
g 11 max
&8
Sector of
light output T
f+ f- ]E g
1 min
Tinned /.]J[I }
All dimensions in mm w04 dia
Connections should not be soldered nearer than 5mm from the seal.
The leads should not be bent nearer than 1.5mm from the seal,
T
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SPECIAL QUALITY
SUBMINIATURE YOLTAGE INDICATOR DM I 60

APPILICATION NOTES

The visibility of the phosphorescent light produced by the ancde when the indicator
is conducting depends upon the grid voltage and the illumination level of the sur-
roundings . With Vg= -3V for zerolight output the visibility isbest when &Vg =3V,
hut an unambiguous indication is still obtained at AV,=1.4V under nominal
conditions and a low level of ambient light. With still smaller values of drive
voltage a pre-amplifier is required. These points being taken into account, one
can usethe DM160 for readingout digital information from logic circuits. Figs.1
and 2 show typical arrangements for negative and positive logic, respectively,

DM160 +
L
From

bistable - 50V

"

Fig.1 Digital read-out circuit with DML160 connected to negative logic circunit
which uses bistables equipped with p-n-p transistors. The 'High' output
level of the bistable may vary between 0V and -0,3V, and the 'Low'
level between -3V and -6.8V.

DM160Q +

From
bistablz 50V
.LT ;{ 12V
[‘—‘ LLLEL] ‘——| v

Fig.2 Digital read-out circuit with DM160 connected to positive logic circuit
which uses histables equipped with n—p-n transistors. The 'High' output
level of the bistable may vary between +7.5V and +12V, and the 'Low'
level between 0V and +0.4V. R, protects the valve apgainst excessive
anode currents and positive grid currentsin casethe grid voltage exceeds
the cathode potential.

When the minimum AV, lies below 3V thespread in the 'High' level of thebistable
will give rise to an exgra spread in the brightness of the phosphorescent light. If
this is undesirable the spread may be reduced by clamping the grid voltage (see

page 4).

T )
[Mullard|
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DMIBO
From +
bistable 50v
12V
__{ 35V
2v
.

Fig.3 As Fig.2: 'High' voltage between +2V and +7V, and 'Low' level between
0V and +0.5V; grid voltage clamped.
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SPECIAL QUALITY
SUBMINIATURE VOLTAGE INDICATOR DM160
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SPECIAL QUALITY WIDEBAND

OUTPUT PENTODE

Special quality high slope output pentade intended for general
industrial applications where stability of characteristics and long life are required.

E55L

This data shouid be read in conjunction with GENERAL NOTES—
SPECIAL QUALITY VALVES which precede this section of the handbook,
and the index numbers are used to indicate where reference should be

made to a specific note.

HEATER
Vil

In

CAPACITANCES?

Pentode connected
Shielded

Ca—gl

Cin

€in (w) (I = 55.5mA)
Cout

Unshielded
Ca—gl
Cin
cin (W) (Ix = 55.5mA)
Cout

YTriode connected

Shielded

Ca—g

Cin

Cout

Ch-k
Unshielded

Ca-g

Cin

Cout

Ch-k

APRIL 1963

Minimum

55
10
9.4

5.6
10
7.0

6.3 v
600 mA

Average Maximum
80 120 mpF
18 2 .13
28 — pF
6.5 7.2 pF
110 150 mpF
18 20 pF
28 — pF
4.0 4.4 pF
6.2 6.9 pF
118 13.6 pF
10.5 1.6 pF
6.0 — pF
6.3 7.0 pF
11.8 136 pF
78 8.6 pF
6.0 — pF
Page D1




E55L SPECIAL QUALITY WIDEBAND
OUTPUT PENTODE

CHARACTERISTICS?
Pentode connected

a 125 v
Vg2 125 v
Vs 0 v
Ve -3.0 v
Rk 0 Q
I 50 mA
lgz 55 mA
L 20 k2
Hg1-g2 30
rg (f = 50Mc/s) 1.0 k&2

Yriode connected
Va 125 v
la 355 mA .
Vi -3.0 v
Em S0 mAfv
I 30
ra 600 Q
OPERATING CONDITIONS

Va-e 140 v
Vgo-e 140 v
V- 0 v
Vei-e +12 v
Ry 270 8
la 50 mA
|32 55 mA
Em 45 mAjY

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

Initial End of .
Anode Current Average range life*

at ¥y o = 140V, Vo = 140V
Vgioe = +12V, Ry = 2700 50 48 to 52 — mA«—
Grid-cathode voltage
at V,_ o = 140V, Vo o = 140V
Veiie = +12V, R = 2700 -3.0 -23w0-37 -8 Ve

Screen-grid current
at Va_o = 140V, Vo o = 140V

Vgiie = +12V, Ry = 2700} 55 45to65 _— mA-<—
Mutual conductance
at Yy o = 140V, Vo o = 140V Agn max.
Verce = 12V, Ry = 2700 45 3Bto 52 = 25% mA /Y«

Negative control-grid current {max.)
at Va_o = 140V, Vo _o = 140V
Vel e = H12V, Ry = 27000  — — — 2.0 e
*To allow for valve deterioration during iife, circuits should be designed to .
function with a valve in which one or more of the characteristics have
changed to the values stated.

(-
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SPECIAL QUALITY WIDEBAND
OUTPUT PENTODE E55|_

. fe— 30-2max —=

62:5 max ———————————=]
72 max —————————=
4

BSD Base
o B
All dimensions in mm
(A
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SPECIAL QUALITY WIDEBAND
OUTPUT PENTODE E55|_
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E55L SPECIAL QUALITY WIDEBAND
OUTPUT PENTODE
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SPECIAL QUALITY WIDEBAND E55L
OUTPUT PENTODE
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SPECIAL QUALITY WIDEBAND
E55L OUTPUT PENTODE
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SPECIAL QUALITY WIDEBAND
OUTPUT PENTODE E55L
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QUTPUT PENTODE

SPECIAL QUALITY WIDEBAND

E55L
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SPECIAL QUALITY WIDEBAND
OUTPUT PENTODE

E55L

(mA)

200
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Tricde connected
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20

Vg) (V)

ANODE CURRENT AND MUTUAL CONDUCTANCE PLOTTED AGAINST

CONTROL-GRID VOLTAGE, WHEN TRIODE CONNECTED
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SPECIAL QUALITY WIDEBAND
E55L OUTPUT PENTODE
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SPECIAL QUALITY WIDEBAND
OUTPUT PENTODE E55L
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OUTPUT PENTODE

SPECIAL QUALITY WIDEBAND

E55L
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SPECIAL QUALITY TRIODE PENTODE E80CF
Special quality triode pentode with separate cathades for use
in general industrial applications, where stability of character-

istics and long life are required. This valve will maintain its emission capabilities
after long periods of operation under cut-off conditions.

This data should be read in conjunction with GENERAL NOTES—

SPECIAL QUALITY VALVES which precede this section of the handbook,

and the index numbers are used to indicate where reference shouid be
made to a specific note.

HEATER
Suitable for parallel operation only, a.c. or d.c.
Vit 6.3 v
In 330 mA

The maximum variation of heater current at 6,3Vis +165 mA<—

CAPACITANCES? (measured without an external shield)
Minimum  Average  Maximum

Cap-al — — 70 mpF
Cap—gt -— - 20 mpF
Cgl-at — —_— 160 mpF

Pentode section
Ca—gl — — 25 mpF
Cin 5.2 5.6 6.0 pF
Cout 3.0 3.4 8 pF
{gl-h —_ — 160 mpF

Triode section
Ca—ik+h 1.2 1.5 18 pF
Cg—k+h 2.2 25 28 pF
Cag 1.2 1.5 1.8 pF
€ on — — 220 mpF

CHARACTERISTICS?

Pentode section
Vo—e 170 A
Vez e 170 A
Ri 155 02
la 10 mA
lgz 28 mA
Em 6.2 mA/vY
Ta 400 k(2
gl -g2 40

Triode section
Va—e 100 A
Ri 120 Q
la 14 mA
€m 5.0 mAV
ra 3.6 k(2
" 18

[ )
[ Mullard |
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EBOCF SPECIAL QUALITY TRIODE PENTODE

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN <«
Pentode section

Anode current at Average  Initial Range End of Life*
Voo = Vg2 e = 170V,
Ry = 1550 10 7.5t012.5 6.0 mA

Screen-grid current at

Voe = Vg-e = 170V,

Ri = 1550 2.8 1.55t0 4.05 — mA
Mutual conductance at

Va—e = Vga_e = 170V,

Ri = 1550 6.2 52t07.2 4.3 mA/V
Control-grid current at

Voo = Veze = 170V,

Ryi = 1550} < 0.5 < 1.0 A .
Triode Section

Anode current at

Ya—e = 100V, Ry = 1200 14 10 to 18 84 mA
Mutual conductance at

Va—e = 100V, Ry = 120Q 5.0 40t0 6.0 3.5 mA/Y
Control-grid current at

Va—e = 100V, R = 1200 < 0.3 < 1.0 uA

*To allow for valve deterioration during life, circuits should be designed
to function with a valve in which one or more of the characteristics have
changed to the values stated.

OPERATING CONDITIONS
Pentode section as r.f. amplifier

Va-e 170 \'
Vo2 e 170 v .
Ry 155 0
la 10 mA
lga 28 mA
gm 6.2 mA/vY
Mygl—g2 40

f'a, 400 k(2
rin {f = 50Mc/s) 10 k2
Req 1.5 kO

Pentode section as frequency changer
Va-e 170 \)
Veo-e 170 \'4
Ry 330 Q
Ryt 100 kO
Ia 8.0 mA
lg2 25 mA,
lg1 12 A
Vose trom.a 35V .
£e 2.4 mAV
ry 500 kQ
(A
[Mullard |
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SPECIAL QUALITY TRIODE PENTODE EBOCF

LIMITING VALWUES* (absolute ratings)

Pentode section

Va(b) max. 550 v
Vo max. 275 v
Pa Max. 215 W
ngtb) max. 550 A4
Vg max. (h > 10mA) 200 V'
Vgo max. {he << 10mA) 225 v
Pez Max. {p, > 1.2W) 700 mwW
Pr2 max. (ps < 1.2W) 800 mw
—Vg1 max. 100 v
Pg1 Max. 100 mwy
lye max, 18 mA
Rgl—k max. 500 kO
Vhfk max. 100 A
Thuin max. 170 °C

Note—If the triode is used as a v.h.f. oscillator then it is recommended
that a Colpitt’s circuit should be used.

Triode section

Va(b) max. 550 V'
VY, max. 275 \'4
Pa max. 175 W
-~V max. ' 100 v
FVeipry Max. 30 A
pe Max. 100 mw
Iy max. 18 mA
Yir(pk) max. 100 mA
Rg_ic max. 500 kQ
Vh-x max. 100 v
Tourb Max. 170 °C

tMaximum pulse duration == 4% of one cycle with maximum of 800us

SHOCK AND VIBRATION

The EBOCF can withstand vibrations of 2.5g and 50c¢/s for 96 hours and is
proof against impact accelerations of approximately 500g.

QCTOBER 1961 N Page D3




E80CF SPECIAL QUALITY TRIODE PENTODE
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SPECIAL QUALITY TRIODE PENTODE E80CF
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E80CF SPECIAL QUALITY TRIODE PENTODE
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SPECIAL QUALITY TRIODE PENTODE E80CF
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E80CF SPECIAL QUALITY TRIODE PENTODE
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SPECIAL QUALITY TRIODE PENTODE E80CF
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E80CF SPECIAL QUALITY TRIODE PENTODE
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SPECIAL QUALITY TRIODE

Special quality U.H.F. tricde for use as a grounded grid
r.f. amplifier or mixer at frequencies up to 1000Mc/s where
stability of characteristics and long life are required.

ES88C

This data should be read in conjunction with GENERAL NOTES—SPECIAL
QUALITY VALVES which precede this section of the handbook, and the
index numbers are used to indicate where reference should be made to a

specific note.

HEATER
Suitable for parallel operation a.c. or d.c.
V! 6.3 A
In 155 mA
CAPACITANCES® <—
Min. Av Max.
Unshielded
Ca—g 0.9 11 13 pF
Shielded {shield connected to grid)
Cagts 14 1.7 2.0 pF
Ck+h—g+s 3.2 38 4.4 pF
Ca~k+h 35 50 65 ron
CHARACTERISTICS?
Va 160 v
la 125 mA
Ve -1.25 \i
Em 13.5 mA/V
mn 70
Ta 52 k2
Vg max. {I; = +0.3uA) 1.3 v
OPERATING CONDITIONS
Grounded-grid r.f. amplifier
Vae 160 170 v
Vi 0 +9.0 v
Ri 100 820 Q
la 12,5 125 mA
gm 13.5 13.5 mAjvV
Req (r.f) 240 — 0
N.F. {(f = 850Mc/s) 10 — dB
(i
[Mullard |
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E88C

SPECIAL QUALITY TRIODE

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN<«—

Min.

Anode current

Vie = 170V, Voo = 9V, Ry = 8200

Va-e = 160V, Vg, = OV, Ry = 1000
Mutual conductance

Va-e = 170V, Vo = 9V, Ry = 8200

Vae = 160V, Vo = OV, R = 1000 —
Negative grid current

Vae = 180V, V;.. = 0V,
Heater-cathode insulation

Vik = 125V —
Heater current

Yh = 6.3V 147

SHOCK AND VIBRATION

Rk = 100} —

2.5
10.5

1

Av.

12.5
12.5
13.5
135

35

Max,

— mA
16.1 mA
16.5 mA/V
—  mAV

0.1 A
15 wh
163 mA

- @
The EB8C can withstand vibrations of 2.5g and 50¢/s for 96 hours and is
proof against impact accelerations of approximately 500g.

ABSOLUTE MAXIMUM RATINGS!

Va(h) max.
Vo max.
Pa Max.
-Vgz1 max.
Iy max.
Rg-x max.
Yh-rx max. (k positive)
Vh-x max. {k negative)

Tbulb max,
Vi max.
Vh min,
[B38I
a
g
kh h

BOA Base

Al dimensions i mm

('

400 v
200 Vi

26 W <«
50 \'4

165 mA <
0.5 MQ
125 \Y
60 v
170 °C
6.6 \'4
6.0 v

le— 22 max—] .
= x
[+

E g
g b

il

[Mullard]
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SPECIAL QUALITY TRIODE E88c

B3512
s .’__
/

T

=160V

vﬂ

Vg(V]

El
=
Q
: (o]
L &
e :. .
,10';* ™ i : L “1! NN
o TR T TN S NSNS,
[ ~
-—t T ey . A I 1—'Y
< ~ NERANY
490\ ~ [ l "/‘.\ NG l|e
| R ~ NSy &
S~ Y y | ‘\*\
104 - o e = b, : A
___\6;] T \\,\ T\-. i NG \T\ : \\T
! S
=~ oI RN SN ‘\
i LU i P . A\
< ™ N '
| ?_.6‘N i "‘\\ M Lol o =
- Lo e 4 1
R} TSN
i T, N
fropone ' j i N
- ; ; w ; \\ AN )
= ‘ ‘ ™~
- I | w] [0
3 g g o 5

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE AT V., = 160V,
ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH GRID
YOLTAGE AS PARAMETER
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SPECIAL QUALITY
DOUBLE TRIODE E88cc

-
<in | Gin £88CC | B56851Req |Vg
(pF )[{prrhos} T[] k|t

——i Each section +
TTITTT L
L {vy=90v |
T I Rg=0101 T
Bl TS
7] 200 . 2.0 |-4
\ i ] o
®
b VA |
1
6| 150 — : cin +5 [-3
BN i e :
H i i
N o i
NG !
\ VAN !
‘% i
L o e T L U, o ______._!L..._ Giplf=50Mc¢ys)
s| 100 A " i = 1o |-2
(‘ \ 3 o’
A L LA ]
Al
y N i
Vh= 63V \\-- o M \;
- : ar
4 50) > g 05 [~1
A L Ml
L e
7 = Req -
I'l Vh =0V ; ! .
4 111 ; : . S
3 o[ 1 1 : o o
3 5 10 15 IgimA

INPUT CAPACITANCE, INPUT CONDUCTANCE, EQUIVALENT NOISE RE-
SISTANCE AND GRID VOLTAGE PLOTTED AGAINST ANODE CURRENT.
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88cc SPECIAL QUALITY
E DOUBLE TRIODE

ik o) [ fescc — 5578
max |7 —T
{mA)

Max. pulse duration = 500 us
+vg (pk) max = 10V

100

Area of permitted cpe

Duty factor (%)

PULSE RATING CHART
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SPECIAL QUALITY E88cc
DOUBLE TRIODE

Negative grid voltage 6.5 50to 85 _— v
Va = 150V, I, = 100pA

Grid voltage difference - < 2.0 < 2.0 v

(between sections
Vo = Yar = 150V,
ly = lg = 100p.A

Insulation resistance —_ > 100 > 20 MQ
(between any two electrodes)
Va.e, = \'4

Heater-cathode insulation (lh-i) — < 6.0 < 12 pA
Va-x (120V k positive)
60V k negative)
Heater current 300 285 to 315 285 to 315 mA
Vi = 6.3V

*To allow for valve deterioration during life, circuits should be designed to
function with a valve In which one or more of the characteristics have changed
to the values stated.

SHOCK AND VIBRATION

. The EB8CC can withstand vibrations of 2.5g and 50c/s for 96 hours and is proof
against impact accelerations of approximately 500g.

DESIGN CENTRE RATINGS* (unless otherwise stated) each section

V@[b) max. 400 v
Va max. 220 v
Vi max. (ps < 800mW) 250 A
Pa Max. 1.5 w
Ps max. {pa'+pa- < 2W) 1.8 w
Pa‘+Pa- Max. 30 w
pg mMax. 30 mw
=¥z max. 100 v
~Vg(pk) Max. 200 Y
I max. 20 mA
*ik(pk) Max. 100 mA
Vi max. (k positive) 150 v
(k negative) 100 v

**Rg—k max. 1.0 Mﬂ
Touw max. {absolute) 170 °C
Vhp max. (absolute) - 6.6 v
¥ min, (absolute} 6.0 v

*Maximum duty factor 0.1 maximum puise duration = 200us.
**Operation with fixed bias is only permitted for 1, < SmA.

A
[Mullard |
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SPECIAL QUALITY
E88cc DOUBLE TRIODE

OPERATING NOTES

The hum voftage referred to g has a maximum value of 50V and is
measured with the centre tap of the heater winding earthed, at a supply
frequency of 50c¢/s (inctuding 39, at 500c/s), with a fully screened valve
holder and a linear band-pass characteristic under the foliowing conditions:

Vu 90 v
la 15 mA
Ry 80 Q
Cx 1600 uF
Re—x 500 kQ

_j222mm
al s a"
R
x x
g' g £ £
E E
& 5
L m
k' h k" B9A Base W L
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SPECIAL QUALITY PENTODE  E|80F

Special quality high stope r.f. pentode intended for general
industrial applications where stability of characteristics

and long life are required.

This daia should be read in conjunction with GENERAL NOTES - SPECIAL
QUALITY VALVES which precede this section of the handbook, and the index
numbers are used to indicate where reference should be made to a specific

note.

HEATER

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

Vh1 6.3 v

Ih 300 mA

The maximum variation of heater current at Vh = 6,3V is £ 15 mA.
MOUNTING POSITION Any

CAPACITANCES (measured with an external shield)

Minimum Average Maximum
ca-gl - 18 30 mpF
ca - k - - 100 mpF
* ¢in 6.6 1.5 8.4 pF
cin {Ik = 16.3 mA) - 11.1 - pF
* cout 2.5 3.0 3.5 pF
cgl - h - - 0.1 pF

* Pin 6 is left floating during the capacitance measurements,

Mullard
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CHARACTERISTICS

Pentode
connected

Va 180 v
Vg3 0 v
Vg2 150 v
Vgl -1.25 v
Ia 13 mA
1g2 3.3 mA
gm 16.5 mA/V
ra 90 k2
ugl-g2 50

- Vgl max., 500 mV
{Igl=0.3uA)

OPERATING CONDITIONS AS R.F. AMPLIFIER

Pentode connected

Va -e 185 190 v
Vg3 -k 0 0 v
Vg2 - e 150 160 V'
Vgl - e 0 + 9.0 v
Rk 100 630 Q
Ia 11.5 13 mA
Ig2 2.9 3.3 mA
gm 15.5 16.5 mA/V
Vgl max.,
(Ia=800uA) - 4.5 - v
Req(r.f.) - 460 Q
* rgl{f=50Mc/s) - 6.0 kQ
* Gam{f=50Mc/s}- 9.0 deg

* (Cathode connections strapped together

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

Average
Anode current 13
Va-g =190V, Vg2.e =160V
Vgl-e= +9V, Rk = 6300
a—
[Mullard]|

SEPTEMBER 1963

Triocde
connected
g2toa, g3tok

Va 150 v
Vgl -1.25 v
Ia 16.5 mA
gm 21 mA/V

I 50
ra 2.4 k2

Triode connected
Va-e 160 v
Vel 0 v
Vgl -e +9.0 v
Rk 620 1]
Ia. 16.5 ma
gm 21 mA/V
Req(rf.) 225 o
Initial range Endoilife*

12,210 13.8 11,5 mA
Page D2




SPECIAL QUALITY PENTODE El180F

Average Inittal range End of life*

Screen-grid current 3.3 2.9to0 3.7 - mA
Va-e=130V, Vg2-e=160V
Vgl-e=+8V, Rk = 630

Mutual conductance 16.5 14.2to 18.8 11 mA/V
Va-e=190V, Vg2-e=160V
Vgl-e=+OV,Rk = 6300

Negative control-gridcurrent - < 0.3 < 1.0 oA

Va-e=190V, Vg2-e=160V
. Vgl-e=+0V,Rk = 780

Rgl-k =100k

Insulation resistance _ =30 . Ma<

Between any two electrodes
Vd.c.=100V

Heater cathode insulation - >4.0 - Ma
Vh-k = 60V

Heater current 300 285 to 315 285 to 315 mA

* To allow for valve deterioration during life, circuits should be designed to

funetion with a valve on which one or more of the characteristics have changed

. to the values stated.

SHOCK AND VIBRATION RATINGS

The E180F can withstand vibrations of 2.5g and 50c/s for 96 hours and is
proof against impact accelerations of approximately 300g.

ABSOLUTE MAXIMUM RATINGS4
Valp) max. 400 v
Va max, 210 \'
P2 max. 3.0 W
Vg2 (b) max. - 400 v
. Vg2 max, 175 \i
pg2 max. 0.9 w
()
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Ik max.
+ Vgl max.
- Vgl max.
- vgl {pk} max.
Rgl-k max. (fixed biasg)
Vh-k max.
Rh-k max.
Thulb max.
Vh min.

Vh max.

OPERATING NOTE

Hum

25

30
100
250

60

20
155

6.0
6.6

g8
a9 B B g waab

The hum voltage referred to gl has a maximum value of 100 uV and is

measured with centre tap of the heater winding earthed, a supply frequency of
50¢/s (including 3 % at 500c¢/s) and a linear band-pass characteristic under .

the following conditions.

Vh
Ck
Rel-k

93,8 g2
9l

JANUARY 1964

6.3 v

1000 uwF

500 kG
22:2mm

max
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SPECIAL QUALITY PENTODE E180F
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SPECIAL QUALITY PENTODE E180F

"a [B31851HHT- E180F I
tka) Vg =180V : FH Tg2
Vga+ 150V {ma)
9/
(mAFV)
IC!.
30
Y
'
500 25
am
y
400+ - 20
7
300 15
200 0
Ig2 A
100 5
rﬂ
Q 5 o
Vgl“” -4 -3 -2 -1 0

ANODE CURRENT, SCREEN-GRID CURRENT, MUTUAL CONDUCTANCE AND
ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE.
Va = 180V, Vg2 = 150V,
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ANCDF CURRENT, SCREEN-GRID CURRENT, MUTUAL CONDUCTANCE AND
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SPECIAL QUALITY PENTODE E180F

g L [l EI80F ] el Baes | Ta Ta
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ANODE CURRENT, SCREEN-GRID CURRENT, MUTUAL CONDUCTANCE AND
ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE,
va - 180V, Vg2 = 50V
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MUTUAL CONDUCTANCE, AMPLIFICATION FACTOR, ANODE MMPEDANCE,
AND CONTROL-GRID VOLTAGE PLOTTED AGAINST ANODE CURRENT .
TRIODE CONNECTED,
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EI180F

SPECIAL QUALITY PENTODE
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Vg (V) -7
ANODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE WITH
ANGDE VOLTAGE AS PARAMETER. TRIODE CONNECTED.
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SPECIAL QUALITY
WIDEBAND R.F. PENTODE E810F

Special quality high slope pentode designed for use in indusirial equipment
where stability of characteristics and long life are required.

This data should be read in conjunction with GENERAL NOTES - SPECIAL
QUALITY VALVES which precede this section of the handbook, and the index
numbers are ugsed to indicate where reference should be made to a specific note.

HEATER
Suitable for paraliei operation only, a.c. or d.c.
1

Vh 6.3 v
Ih 340 mA

The maximum variation of heater current at 6.3V is +20mA.

CAPACITANCES®

Heptode connected
Shielded Min, AV, Max.
Ca-g1 - - 32 mpF
Cin 13 14.5 16 pF
cin(w) (Ik = 4)mA} 22 24 26 pF
Cout 3.9 4.1 4.3 pF
Cak 26 33 40 mpF
€o1h 35 55 75 mpF
S 12 20 28 mpF
i 4.2 5.2 6.2 oF
Unshielded
ca-gi - - 36 mpF
Cin 13 14.5 16 pF
cin(w) (lk = 40mA) 22 24 26 pF
€ out 3.2 3.5 3.8 pF
Cak 53 60 67 mpF
(:g1 h 40 60 80 mpF
LI 26 31 36 mpF

Triode connected
Unshielded - Shielded

[« 10 10 pF
1148

€ ut 7.2 8.2 pF

ca_g 4.7 4.6 pF




3

CHARACTERISTICS
Pentode connected
120

Va °

Vgs

v 150
g2

\' -1.
gl o

* 35

Ia

Igz 50

o 42

iy 57

*g1-g2

rgl {f = 100MHz) 420

R__{f = 40MHz) 110
eq

Triode connected (g2 to a, gy to k)

\'S 150
d

vgl _9

I 35
a

Em 53

r, 1.

“ 57

CHARACTERISTIC RANGE VALUE 'FOR EQUIPMENT DESIGN

Average Initial End of
range  Life*
Anode current

at Va_e = 135V, VgZ-e = 165V,

Vgl-e =0V, Rk = 470 35 31to 39 25

atV, =135V, V, =165V,

a-e
Vgl—e =+12.5V, Rk = 3600 35 34 to 36 -

Screen-grid current
at Va.-e = 135V, VgZ-e = 165V,
Vgl_e=+12.5v, Rk=36052 i 4.4t05.6 -

Mutual conductance
at va-e = 135V, ng_e = 165V,

vgl-e =+12.5V, Rk = 36082 50 42 to 58 35

Negative control-grid current
at Va_e =135V, ng_e = 165V,

Voo = *12.5V, R, = 3600 - <0.1  <0.2

=

<

1

<]
kg
oo BIEEsa<ax

mA/V
K2 <

méA

mA/V

uA

*To allow for valve deterioration during life, circuits should be designed to .

function with a valve in which one or more of the characteristics have changed

to the values stated.
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SPECIAL QUALITY
WIDEBAND R.F. PENTODE E810F

Insulation
Initial Range End of Life
Between heater and cathode
measured at vh-k = 100V
Leakage current <10 <20 LA
Between any two arbitrary
electrodes except k-gl

measured at 250V >100 >40 M2
OPERATING CONDITIONS

Ve 135 v
Vg3-e 0 v
ng e 165 v
Veloe +12.5 v
R, 360 Q
Ia 35 mA
Igz 5.0 mA
&m 50 mA/V

SHOCK AND VIBRATION
The E810F can withstand vibrations of 2.5g at 50Hz for 32 hours and is
proof against impact accelerations of approximately 500g.

RATINGS {ABSOLUTE MAXIMUM SYSTEM}

v max. 400 v
a(b}
Va max. 250 v
p, max. 5.0 W
ng{b) max. 400 v
V , max. 200 v
g2
pgz max . 1.0 W
-¥ max. 50 v
gl(pk)
-V __ max. 25 v
gl
+Vgl Max. 0 v
“lk max. 50 mA
Rgl _g max. 200 k&
Vh-k max. 100 ‘V
*Thulb max. 200 C

*In applications where a long life is not required, Ik max, can be increased

to 65mA and Tbulb max, to 220°C,

—
[Mullard]
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OPERATING NOTES

1.

3.

Hum
The hum referred to £, has a maximum value of 150 Vr.m.s. meagured

under the following conditions :

Vh {centre tap earthed) 6.3 v
Va—k 120 v
ng K 150 v
vg3-k \] v
Rg1 K 500 i1}
l’G.k 47 Q
Ck 1000 pF
Microphony

The microphonic noise voltage has a maximum value of 25mVr.m.5. at
50Hz and a maximum value of 500mVr.m.s, over the frequency range 50
to 2000Hz measured at the anode, under the following conditions:

Vh 6.3 v
Va(b) 155 v
ng e 160 v
vg3—k 0 v
Vgl e +7 v
Ra 680 Y]
Rk 220 Q2
Ck 0 uF
peak acceleration 10 g
Distortion

The average value of harmonic distortion is 7.5% when ia(pk) = 40mA
measured under the following conditions :

Vh 6.3 v
Va(b) 135 v
\'s g2-e 165 v
ng—k 0 v
vgl-e +12.5 v
Ia. 35 mA
Ra 560 Q
Rk 360 Q
Ck 1000 uF

JULY 1967 N E810F Page D4




SPECIAL QUALITY
WIDEBAND R.F. PENTODE E810F

le——22.2max—=

[
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. All dimensions in mm uu ” U
A
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SPECIAL QUALITY
WIDEBAND R.F. PENTODE
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ESIOF

SPECIAL QUALITY

WIDEBAND R.F. PENTODE

B384 Teaimel 1
E8I0F] 1 }, (mz)
V53=0V '——g ’
1) -
o f & &,
9 ] 2
i
- i
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J
I
60
J
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CONDUCTANCE CONTOURS

CATHODE CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE .
WITH ANODE VOLTAGE AS PARAMETER AND WITH MUTUAL
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SPECIAL QUALITY
WIDEBAND R.F. PENTODE E IOF
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SPECIAL QUALITY
E I F WIDEBAND R.F. PENTODE
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SPECIAL QUALITY
WIDEBAND R.F. PENTODE
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SPECIAL QUALITY
E8IOF WIDEBAND R.F. PENTODE
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SPECIAL QUALITY
WIDEBAND R.F. PENTODE E8IOF
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8 F SPECIAL QUALITY
E I WIDEBAND R.F. PENTODE
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SPECIAL QUALITY
WIDEBAND R.F. PENTODE

(AY°A OS2 002 0%l 0L (o] o} 5
u 1] , .
a0 w-H5
_
|
k
TTASE- ol
1| : 1.%1\
T [
| ; Z
[ I \\
H-+sHaoe-F
: [e]o]%
N e
7 V.0
+ 4 \ \ N\ .__ L |_ i 4. -
1 y ’ uay \ ! T
|
AGE-t A S/ H
s ! .0 / A ERNERRERRN
i ! A o s ]
i g, fole]}
11 S Em
R —
i P
- b PBIDDULIOD 2POIIL |
i rd_ TTTTe W T 711 :Ei“ A{Ev
et 083 H 411 oy

Page C9

o~

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL
GRID VOLTAGE AS PARAMETER

MARCH 1966




| iTEB1OF a _E ]. [ -Bass3ilatlys
L T bl T i(mA)
’ Triode connected T
e
; Vy +Vg, =190V 125V =100V}, o
i i1,
! ANENEEEE AR/ ERS
L ¥ |
L E
4 f
4 ' L_ : 1
! y
i ‘ I 80
i ! Jf
H fo ENpN
; f :
; : : /
‘ ) : Jr— T
i H Fi i i
; ; ‘ I | J i 60
} : I : i A
| ! & !I / 3
i : 4.1 dl H I H
j L A ! :
; I ! "‘— F i i T
; | gm =60mA/V H——if !
! I, : | IR T ‘ ;
: | S
E - 55mA/NV 40
; |ENEE e
\ T1iz o
; | —50mA/N A
R I e |
L 45mAv £ f i
; . P : ii1]:TA B 1
] —— 40mAN & —1f 20
——— 1 35man [ —
11 30mAsY Ko S ;
i 20MAN A A
lomav AL H
oS B ; H . . i H 0]
Vgi(V) -3 -2 = o

ANODE CURRENT PLOTTED AGAINST CONTROL GRID VOLTAGE WITH
ANODE VOLTAGE AS PARAMETER AND WITH MUTUAL CONDUCTANCE
CONTOURS

MARCH 1966 7 " Page C10




SPECIAL QUALITY
WIDEBAND R.F. PENTODE E810F
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SPECIAL QUALITY
V.H.F. TRIODE EC1000

Special quality subminiature triode primarily intended

for use as an input valve in measurement probes.

This data should be read in conjunction with GENERAL NOTES - SPECIAL
QUALITY VALVES which precede this section of the handbook, and the index
numbers are usedto indicate where reference should be made to a specific note.

HEATER
Suitable for parallel supply a.c, or d.c.
Vhl 6.3 v
Ih 185 mA
MOUNTING POSITION

Note - Direct soldered connections to the leads of this valve must be at least
5mm from the seal and any bending of the valve leads mustbe at least 2mm
from the seal.

CAPACITANC ES2 {unshielded)

Min Av, Max

Cacg 1.4 1.7 2.0 pF

c, , 185 270 355 mpF

C, i 325 450 575 mpF

cg—k 2.9 3.5 4.1 pF

cg-h 23 33 43 mpF

ey 4 2.3 2.8 3.3 pF
CHARACTERISTICS®

Va 80 v

Ia 14 mA

Vg -2.0 v

g, 14.5 mA/V

I 27.5

rgl {f = 250Mc/s) 300 Q
JULY 1965 Page D1




CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN

Anode current
v a (o) = 90V
Rk = 6800

Mutual conductance
Va o) = 90V
Rk = 68052
few T
Vam) ™

Rk = 1430
=0V

Ve ="

Negative grid current

= 92

Va ®) 2v

Rk = 6802

h'2 = 7.5V

g ()

Heater current

Vh: 6.3V

Heafer -cathode insulation

Vy = 55V

SHOCK AND VIBRATION

The EC1000 can withstand vibrations of 2.5¢ and 50c/s for 96 hours andis proof

Av. Initial range
14 -
14 1.2 to 16.8
14.5 12.9to 161
14.5 -
- <10
185 175 to 195
- <5.0

against impact accelerations of approximately 500g.

ABSOLUTE MAXIMUM RATINGS

Va (b) max.
Va max.
p, max,
Ik max,
-V max.

g

»>
Rg-k max.
Vhk

Vh max.,

max.,

JULY 1965

End of life

8.2

9.2

<10

mA/V

mA/V .

nA <—
mA

pLA

275 v
110 v
1.6 w
22 mA
55 v
48 MO
55 v
6.6 v
X
[ Muliard)| Page D2



SPECIAL QUALITY
V.H.F. TRIODE EC1000

6.0 v
170 ‘C

Vh min,

Tbulb max.

*Rg—k max, should be resiricted to that value at which no absolute maximum
rating is exceeded at -Ig = 10nA. In practice the maximum Rg-k will atsobe

determined by the required current stability and the permissible hum level.

In calculating the maximum permissible Rg-k to be safe from thermal run-
away, the d.c. feedback factor of the circuit should be taken inte account.

101,
max
| ]
x
g x £
o
£ 3
D
e}
o
l kh h BE8D/F Base J l I
o
g é
mE - 8 Leads
) 0432 i
All dimensions in mm L i 4
(A
[ Mullard]| Page D3
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SPECIAL QUALITY
V.H.F. TRIODE

EC1000
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SPECIAL QUALITY ECC2000

DOUBLE TRIODE

Special quality double triode for use as cascode amplifier without external
neutralisation at frequencies up to 300Mc/s, where stability of character—
istics and long life are required.

This data should be read in conjunction with GENERAL NOTES - SPECIAL
QUALITY VALVES, which precede this section of the handbook, and the
index numbers are used to indicate where reference should be made to a
specific note,

HEATER
Suitable for parallel operation, a.c, or d.c.
1
Vh 6.3 v
Ih 335 mA
CAPACITANCES {without external shield)
Input triode
ca" _,kll‘ +sn“ +h +S 5'0 pF
cgn_kn +gn"+h+s 5.1 pF
call__g" ) 450 mpF
L— 3.4 pF <—
cg"—sn" 1.4 pF
cg“—k"+sn“+h+s (Ia = 15.5mA) 19 pF <
Qutput triode
ca'-g' ths 3.2 pF <—
ck‘—g'+h+s 6.5 pl <«
€ 180 mpF <
o g 1.5 pF
Covan £45 mp¥F

APRIL 1966 P Page D1




CHARACTERISTICS

Input Triode Output Triode
Pins 2, 3, 4 and 10 Pins 7, 8 and 9
v, 0 90 %0 90 v .
Ia 27 15 27 15 mA
—Vg 1.2 2.0 1.2 1.8 V <
gm 16.5 12 22 16 mA/V
u 28 - 32 - -—
Req 225 400 150 250 R <
OPERATING CONDITIONS
Vb
—
.
®
Vb 200 200 v
Ia 26.8 15.5 ma <
R1 18 18 k&
R2 100 100 kQ
R3 100 100 k@
Rk 680 1200
*rgl 570 750
Noise factor
*N.F. min, 4.0 4.0 dB
*f = 300Me/s : .
A
APRIL 1966 Bage D2




SPECIAL QUALITY
DOUBLE TRIODE

ECC2000

CHARACTERISTIC RANGE VALUES FOR EQUIPMENT DESIGN (each section

unless otherwise stated)

Anode current

v =110V, Rkﬁb'SO_ﬂ, v =17V

afb)
Mutual conductance

gh)

Vo my =110V, R =6808, V=17V

a(b) &)

Negative grid current
Va(b) =110V, R.k=6809, \J
Anode current
va(b) =MV, Rk=469
Insulation
Between grid and other
electrodes. Vg ., =50V
Between anode and any
other electrode except
grid, Vi o, =250V

gb)

m'

Bt

17V

Heater - cathode insulation (Ty,_y)

V., , =150V (cathode positive)

h-k
vh—k= 50V (cathode negative)}

SHOCK AND VIBRATION

Initial
Range

26 to 28

13.5to 19.5

18 to 26

<9.1

21.6t0 32.4

>100

>100

<15

End of

Life

>11
>14

<1.0

>15

>20

>20

<20

mA/V

MQ

MQ

The ECC2000 can withstand vibrations of 2.5g at 50¢/s for 96 hours and is

proof against impact accelerations of approximately 500g.

APRIL 1966
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RATINGS (ABSOLUTE MAXIMUM SYSTEM) (each section)

5
Va(b) max, 450 v
Va max, 250 v
p, max. 2.7 w
* max, 150 v
" g(pk)
-V _max, 50 v
Ik max, 40 mA
* 5]
]k(pk) max, 400 mA
Rg—k max. {cathede bias) 1.0 M%
vh—k max, (k positive) 150 v
(k negative) 50 v
]
Tb ulp % 225 C
*Duty cycle max. 1%, tp max, =10us.
**Duty cycle max, 10%, tp max, =200us,
22.2max
Bi0B Base
a a 5
£ 3
» £
< 0
Irel
, sn"
g g
0 i J
K h hes K U |J |.| U |
[ )
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SPECIAL QUALITY ECC2000

DOUBLE TRIODE

50
B4551 ECC2000
I Iq.,.Ia--
[i¥ |
i {mA)
1. Output triode Vj,=90V
2. Input triode Vgm=90V f
1 {- 2
40
30
J
i 20
J
10
4
2 1
Vo, Vou (V) 2 0
-60 Vg, Vgn -40 -20 o

ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE
- INPUT AND OUTPUT TRIODES
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SPECIAL QUALITY ECC2000

DOUBLE TRIODE

T T Hj.‘"l" ,E
SN S s

: ECC2000 - - -

U

input triode

200

100

‘ | ,“ :
a; 1 L T NG
o i i ! i R Y
o . + : | L H b
- B : ————f H
or i g - o
N [} o o =] )
g < 43 o -
—
. ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE

WITH GRID VOLTAGE AS PARAMETER - INPUT TRICDE
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SPECIAL QUALITY
DOUBLE TRIODE

ECC2000

T ECC2000 B4557
: LT
..v“ F’ n g "
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SPECIAL QUALITY DOUBLE DIODE M8079
Special quality miniature double diode with separate
cathodes and internal screening between sections for use

in equipment where mechanical vibration and shocks are unavoidable and where
statistically controlled major electrical characteristics are required.

This data should be read in conjunction with GENERAL NOTES -
SPECIAL QUALITY VALVES which precede this section of the handbook,
and the index numbers are used to indicate where reference should be
made to a specific note,

HEATER
Suitable for series or parallel operation, a.c. or d.c.
\/% 6.3 v
In 300 mA

CAPACITANCES? (measured with an external shield)

Cu’ K ks b 32 pF
Ca* -k’ +h+5+5 3.2 pF
Chr—a’+thtsts 3.9 pF
Chr a7 s+ 3.9 pF
Ca’—-a" <26 mpF

LIMITING VALUES*? (absolute ratings) each section

P.1.V. max. 460 v
1a max. 10 mA
fa(pky Max. &0 mA
Vh-x max, 360 v
Vin(r.m.s.) Max. 165 \
Riim min. {per anode) 600 Q
Maximum acceleration (continuous operation) 2.5 g
Maximum shock (short duration) 500 g
Thun Max. 165 °C

Mullard
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SPECIAL QUALITY DOUBLE DIODE

M8079
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M8079

SPECIAL QUALITY DOUBLE DIODE
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SPECIAL QUALITY DOUBLE DIODE

M8079
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M8079

SPECIAL QUALITY DOUBLE DIODE
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M8079 SPECIAL QUALITY DOUBLE DIODE
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The bulb and base dimensions of this valve are in accordance with BS448, .
Section B7G
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SPECIAL QUALITY DOUBLE DIODE M8079
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SPECIAL QUALITY R.F. PENTODE M8083
Special quality r.f. pentode for use in equipment where
mechanical vibration and shocks are unavoidable ond

where statistically controlled major electrical character-
istics are required.

This data should be read in conjunction with the GENERAL NOTES —
SPECIAL QUALITY VALVES which precede this section of the handbook,
and the index numbers are used to indicate where reference should be
made to a specific note.

HEATER

Vit 6.3 v

[ 300 mA
MOUNTING POSITION Any
CAPACITANCES?® {measured with an external shield)

Cin 71 pF(—

Cout 3.4 pF(—-

. Ca-gl <10 mpF

CHARACTERISTICS?

Va 250 v

Vs 0] v

VYea 250 A

la 10 mA

lg2 26 mA

Vi1 -2.0 A

gm 7.6 mAfY

ra =500 k2

bgl g2 70

Rk 0 Q

. LIMITING YALUES* {(absolute ratings)

Vﬂgb) max. 550 v
VY, max. 300 A
pa max. 3.0 W
Vgg(b) max. 450 Vo
Vg2 max. 300 \'
Pgz max. 300 mwV
=Vz1 max. 55 ¥
I max, 165 mA
Rgi -1 max. 500 k) <—
Vi-k max. 150 A"
Maximum acceleration (continuous operation) 25 g
. Maximum shock (short duration) 500 4
Tbulb max. 200 °C
M
[Muilard]
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SPECIAL QUALITY R.F. PENTODE

M8083
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PENTODE M8083

SPECIAL QUALITY R.F.

- - - 68 09 - - (33-1341) so33%) voneydwy a
[ A

A - - = A TE §°9 ¥rios =¥ ‘A§'E- = °T13A aBeltoa yo-and ¢ puD )
qdu — - = 0o - - — 1
4d - - = SLE SLT - - nea
d - - - £8 s — — R

— — — —_ — — $'9 sadeijoa pajjdde o '(pepiaiys) sesueyseded

— — —_ — — — 59 sadeljon pajdde op 713593 ulRalS I5Eg

— —_ — — _ — <9 saBeijoa paj|dde ON 113593 UKRIIS STRID)

a dNouo

A — - - - - - §'9 ot1948) Lujenb dnoun
)
Aw — - - sk - - §t AT- = 1BA 550 = Ty ‘UAT = Y

'ADSZ = SA Cuoneaspose ead uiw 3p7g
pue /30§ 12 =2pout 3yl e asiou dwoydoudlly

7 — — o'b — — 52 VOST = Mo "AODE = >57A "AQOE = PUA
AG9 = TA LN pla3-josiuod asiaAsY

Yo b - - <l - — L4 AL'S = YA TITUBIINPUGY |BRINW LY a8ueyn —
wri e — —_ o'L —_ — 5T AOS— = #-T8A "3ua44Nnd p|a8-|043U03 351949y m.
-

v - e - @ - - T AD'B- = 271EA ausaand apouy M
®

5 dnouo <




SPECIAL QUALITY R.F. PENTODE

M80383
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M8083

SPECIAL QUALITY R.F. PENTODE
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M8083 SPECIAL QUALITY R.F. PENTODE

AQ.LS Min. Max.
GROUP G (%)
Valves are held for 28 days and retested for

Inoperativeslé 0.5 — —

Reverse control-grid current.
Rgimax = 500k 0.5 — 075 uA
19rom
(3594] max
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The bulb and base dimensions of this valve are in accordance with BS448, .
Section B7G
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SPECIAL QUALITY R.F. PENTODE M8083
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ANCDE CURRENT, SCREEN-GRID CURRENT AND MUTUAL CONDUCT-
ANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE. V, = Vg — 150V
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M8083 SPECIAL QUALITY R.F. PENTODE
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER. Vg — 150V
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SPECIAL QUALITY R.F. PENTODE

M80383
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SCREEN-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
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M8083 SPECIAL QUALITY R.F. PENTODE
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SPECIAL QUALITY R.F. PENTODE M8083
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ANQDE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER. V,» —= 200V
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M8083 SPECIAL QUALITY R.F. PENTODE
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SPECIAL QUALITY R.F. PENTODE M8083
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SPECIAL QUALITY R.F. PENTODE

M8083
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
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SPECIAL QUALITY R.F. PENTODE

M8083
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M8083 SPECIAL QUALITY R.F. PENTODE
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M8083 SPECIAL QUALITY R.F. PENTODE
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SPECIAL QUALITY
V.H.F. POWER TETRODE

Special quality r.f. beam power tetrode for use at frequencies

up to 175Mc/js in equipment where mechanical vibration and shocks are unavoidable
' and where statistically controlled major electrical characteristics are required.

This data should be read in conjunction with GENERAL NOTES -
SPECIAL QUALITY VALVES which precede this section of the handbook,
and the index numbers are used to indicate where reference should

be made to a specific note.

HEATER
V! 6.0 v
In 750 mA
CAPACITANCES? (measured without an external shield)
Ca-g1 < 300 mpF
. Cin 9.5 pF
Cout 4.5 PF
CHARACTERISTICS?
Vs 250 v
Voo 0 v
Vo 250 Y
Va1 -7.5 v
{a 45 mA
lgz 45 mA
&m 7.0 mAV
Mgl-g2 16
Ry 0 0
. LIMITING VALWUES? (absolute ratings)
f max. 175 Mcjs
va{b) max. 500 v
Va max, 300 v
Vgg(b) max. 500 v
Vea max. 250 v
=Vg1 max. 125 A4
Pa mMax. 12 w
Pg2 Max. 20 w
I max. 60 mA
ik[pk) max. E50 mA
Vh—x max. 100 \4
Maximum acceleration (continuous operation) 25 g
. Maximum shock (short duration) 500 g
Touny max. 250 °C
TA—
JUNE 1980 (1) Page D1




SPECIAL QUALITY

V.H.F. POWER TETRODE

M8096
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M8096

SPECIAL QUALITY
V.H.F. POWER TETRODE
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SPECIAL QUALITY

V.H.F. POWER TETRODE
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M8096

V.H.F. POWER TETRODE

SPECIAL QUALITY
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SPECIAL QUALITY

M8096 V.H.F. POWER TETRODE

AQ.L5  Min Max.

GROUP G (%)

Valves are held for 28 days and retested for
Inoperativesl® .. .

Reverse grid current. Ry max. = 100k} 0.5

0.5 — —
—_ 25 A

22-2
max

4

\
s
67-5max —J T

»
£
bp “@
9 o
O

L

B9A Base .

KA b 000
Alj dimensions in mm

Connect contact 3 to contact 7 at socket.

Contacts 8 and 9 should be connected to

6309 external circuit with leads of equal length.

The bulb and base dimensions of this valve are in accordance with BS448,
Section B9A

()
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SPECIAL QUALITY M 6
V.H.F. POWER TETRODE
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ANODE AND SCREEN-GRID CURRENTS, MUTUAL CONDUCTANCE AND
ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE
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SPECIAL QUALITY
V.H.F. POWER TETRODE
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SPECIAL QUALITY V.H.F. PENTODE M8 I 00
Special quality low noise, high slope r.f. pentode for use
in equipment where mechanical vibration and shocks are

unavoidable and where statistically controlled major
electrical characteristics are required.

This data should be read in conjunction with GENERAL NOTES -
SPECIAL QUALITY VALVES which precede this section of the hand-
book, and the index numbers are used to indicate where reference
shouid be made to a specific note.

HEATER
Vnt 6.3 v
In 175 mA

CAPACITANCES? (measured with an external shield)

) <20 mpF
4 Cin 4.0 pF

Cout 31 pF
CHARACTERISTICS?

Va 120 180 A4
Vo 120 120 v
Iy 7.5 7.7 mA
lgs 25 2.4 mA
VEI -2.0 "'2.0 v
Em 50 51 mAjV
ra 250 400 kQ
Pgl-g2 35 35

R 0 0 Q

. ABSOLUTE MAXIMUM RATINGS!

f max, 400 Mcfs
Vagn) max, 400 A
Va max. 200 v
Pa Max. 165 W
Vgg(b) max. 310 v
Vg2 max. 155 v
Pg2 Max. 550 mwW
~V¢1 max, 55 A"
lg1 max. 4.0 mA
Rei-x max. 3.0 MQ«-
Ik max. 20 mA
Vh*k max. 130 Y
' Maximum acceleration (continuous operation) 2.5 g
. Maximum shock (short duration) 500 g
Touin max. 165 °C
(N

JANUARY 1943 g Page D1




SPECIAL QUALITY V.H.F. PENTODE
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SPECIAL QUALITY V.H.
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SPECIAL QUALITY V.H.F. PENTODE
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SPECIAL QUALITY V.H.F. PENTODE
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M8 l 00 SPECIAL QUALITY V.H.F. PENTODE

ax
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kg3s h h B7G Base . !
‘ ' \
All dimensions in mm . |
The bulb and base dimensions of this valve are in accordance with BS448,
Section B7G
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SPECIAL QUALITY V.H.F. PENTODE M8 l 00

rq LHHH weioo [ s0ig | ] 1 9m
(M) H TTTITT 1 ilmA) {{mArY)
Vo = Vg2 =120V
Ri=0n -
0 1 ] 20 1
? f
1 !
1 I
o8 1 16 |8
£
‘ L
i
7,
J
o6 \ 9m 1z |
Fi
\
Fi
\ ! Fi
i
o4 Ig 8 |4
| / I A
AR A
S N 4
N 7
o2 / / 4 |2
] I y Ay AN
[ Ige -
; Fd =
g
J, ..
- H s 1
1 el L=
0 | ] o H i o __Jo
Vgitv) 8 = = 5

ANCDE CURRENT, SCREEN-GRID CURRENT, MUTUAL CONDUCTANCE
AND ANCQDE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE.
Vo = 120V
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SPECIAL QUALITY V.H.F. PENTODE
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ANQODE CURRENT, SCREEN-GRID CURRENT, MUTUAL CONDUCTANCE
AND ANODE IMPEDANCE PLOTTED AGAINST CONTROL-GRID VOLTAGE.
Va = 180V
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SPECIAL QUALITY V.H.F. PENTODE M8 I 00
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER.
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M8 I 00 SPECIAL QUALITY V.H.F. PENTODE
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SCREEN-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER.
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SPECIAL QUALITY V.H.F. PENTODE

M8100
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ANODE CURRENT AND MUTUAL CONDUCTANCE PLOTTED AGAINST
CONTROL-GRID VOLTAGE, WHEN TRIODE CONNECTED,
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M8 I 00 SPECIAL QUALITY V.H.F. PENTODE
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL-
GRID VOLTAGE AS PARAMETER, WHEN TRIODE CONNECTED.
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SPECIAL QUALITY DOUBLE TRIODE

Special quality low . double triode for use in equipment
where mechanical vibration and shocks are unavoidable
and where statistically controlled major electrical
characteristics are required.

M8136

This data should be read in conjunction with the GENERAL NOTES —
SPECIAL QUALITY VALVES which precede this section of the handbook,
and the index numbers are used to indicate where reference should be

made to a specific note.

HEATER

The heater is centre-tapped and the tweo sections
series or in parallel with one another.

may be operated in

Series Vi applied between pins 4 and 5

Paraltef V1 applied between pin 9 and pins
4 and 5 connected together

Series Parallel

Vit 12.6 6.3 \
In 150 300 mA
MOUNTING POSITION Any
CAPACITANCES? (measured without an external shield}
*Cag 1.5 pF
*Cm 1.6 pF
Cout’ 550 mpF
Cout” 450 mpF
*Each section
CHARACTERISTICS? (each section)
Va 250 v
la 105 mA
Vg -85 v
gm 2.2 mAY
ra 7.7 k()
® 17
Rx 0 Q
LIMITING VALUES! (absolute ratings) each section
Va max, 330 \i
Pa Max. 3.0 w
lic max. 20 mA
-Vg max. 119 A
*_Vg(pulse) max. 200 V
Y-k Mmax., 200 v
Maximum acceleration (continuous operation} 25 g
Maximum shock {short duration) 500 g
Thuin max. 200 °C
¥ty = 800us, duty factor (max.) = 0.05
(N
JUNE 1960 (1) @vm Page D1




SPECIAL QUALITY DOUBLE TRIODE

M8136
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SPECIAL QUALITY DOUBLE TRIODE

£9°0 gLl U9

Avw 1€0 §9C  S8T
Alww  — — ~—

4dw —_ — —
J4dws —_ _ —_
4d — - -
4d — —_ —

(rsrwina)
Aw - - -

4l — —_ —

-

vu o - - -

oy

009
004

0oL

sl

g

- St

0T

ST

00€
00t

Vi

58k g5 L

ST°E

59
S

5S¢

F4
ST
ST
ST

J032%) ucneayl|dwy

AD = 37 'AQGL = A 'I3UBIIAPUOD [EMINLY
uoiIIas Yoeg,
LU
nos
‘ o,
-y,
safeyjoa pai|dde op ‘(papjeiysun) ;sasuesedes
sadeijoa paljdde opN ‘511531 ujRAIS AsRg
salejjoa pojjdde opN "y111593 UIRJIS §SB|D)

ad dNOYS

ot [9A3] A11jenb dnoug

13§ |eaed uy
pe1sauuod suonas ylog 4TppoL = 1D
A0 =2TFA Vol =" DT ="Y
FADST = A ‘uoiiBaR)aoIE yead ‘Ui 357 pur
$/30§ 3® apour syl 31z asiou uoydousily
TPI00§ = "Xeur By ‘Ap) = Up
"JUSLING PLIE assaARy

AFLL = TA ‘oumIdhpuos jeminw u adueys
SUGIII8S UDIMIDG DDUAIBPIP IUBLIND Spouy

ABL= = A
AST— = FA
“IUBLIND BpOUY
3 dNouo

Page D3

™M
S

JUNE 1960 (1)



SPECIAL QUALITY DOUBLE TRIODE

M8136
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M8136

SPECIAL QUALITY DOUBLE TRIODE
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M8 I 36 SPECIAL QUALITY DOUBLE TRIODE

AQLS  Min.  Max.
GROUP G %)

Valves are held for 28 days and retested for

" O '
9 o O k

.. a" hect
K h het h k" B9A Base UU U U.]_

The bulb and base dimensions of this valve are in accordance with BS448,
Section B%A

Inoperatives'® .. - .. .. 0.5 —_ —
Reverse grid current. R; max. = 500kQ} 0.5 — 0.5 wA
222 mm
2678 = ax
al ail
h h a’ l
»®
g gn k" & © Oo g’ g
£
£
o
<

L 56mm max -’J }

)
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(mA} Max pulse duration = 500 us .

tvg(pk) Max = 40V ]
{000 E
500 1
100
S0
itted operation
10
Ol 05 Re} 50 10 50
Duty factor (°/o)
PULSE RATING CHART
()
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M8 I 36 SPECIAL QUALITY DOUBLE TRIODE
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(ma) |; - B
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ENERE
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L
np T T
N i = i Y
200 ; | ‘ .
| }'//" ) LT T p 1

o ST s 10 i

o 50 100 150 200 v, ) 250

ANODE AND GRID CURRENTS PLOTTED AGAINST ANODE VOLTAGE .
WITH POSITIVE GRID VOLTAGE AS PARAMETER
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SPECIAL QUALITY DOUBLE TRIODE

Special quality high-u double triode for use in equipment
where mechanical vibration and shocks are unavoidable and
where statistically controlled major electrical characteristics
are required,

M8137

This data should be read in conjunction with GENERAL NOTES--
SPECIAL QUALITY VALVES which precede this section of the handbook,
and the index numbers are used to indicate where reference should

be made to a specific note.

HEATER

The heater is centre-tapped and the two sections
series or in parallel with one another.

may be operated in

Series Vy applied between pins 4 and 5
Paraliel ¥y applied between pin 9 and
pins 4 and 5 connected together.
Series Parailel
V! 12.6 6.3 \)
Th 150 300 mA
CAPACITANCES? {(measured without an external shield)
*Ca : 1.7 pF
*Cin 1.6 pF
Cout’ 520 mpF
Cout” 400 mpF
*Each section
CHARACTERISTICS? {each section)
Ve 250 \'J
Iy 1.25 mA
Ve -2.0 \i
Em 1.6 mA/V
it 90
ra 56 k(2
Rk 0 Q
LIMITING VALUES* (absolute ratings) each section
Va,(l)] max, 350 \'i
V, max. 330 v
Pa Max. 11 wW
|} max. 20 mA
=V max. 55 \'
*~Vopuise) MaX. 200 Vo
Ry max. (cathode bias) 22 MQ
Rg..x max. (fixed bias} 1.0 MO
Yh—k Max. 200 v
Maximum acceleration (continuous operation) 2.5 £
Maximum shock (short duration) 500 £
Tohuis Max. 200 °C
*tp = 800us, Duty factor (max.) = 0.05
(.
JUNE 1940 (1) Sy Page D1




M8I 37 SPECIAL QUALITY DOUBLE TRIODE
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SPECIAL QUALITY DOUBLE TRIODE M8I37
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M8 I 37 SPECIAL QUALITY DOUBLE TRIODE
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SPECIAL QUALITY DOUBLE TRIODE M8I 37
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M8| 37 SPECIAL QUALITY DOUBLE TRIODE

GROUP G

Valves are held for 28 days and retested for
Inoperatives16

Reverse grid current. Rg max. = 500k

AQ.L3 Min. Max.

(%)

0.5 S —
0.5 — 05 puA

222 MM fe—
max

o

rf A9mm max — =
k)

L——— 56min max ———>

LA

2678
a o
h
h a'
. k" Q Oo +
g g" o o)\?
O O
gl. o o kl
.. a" hct
kKt h hct h ke B9A Base
The bulb and base dimensions of this valve are in accordance with B5448,
Section B9A
(.
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M8 I 37 SPECIAL QUALITY DOUBLE TRIODE
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SPECIAL QUALITY VARIABLE-MU
R.F. PENTODE

Special quality variable-rnu r.f. pentode for use in equip-
ment where mechanical vibration and shocks are unavoid-
able and where statistically controlfed major electrical characteristics are required.

M8l6l

This data should be read in conjunction with GENERAL NOTES—
SPECIAL QUALITY VALVES which precede this section of the handbook,
and the:index numbers are used to indicate where reference should be
made to a specific note.

HEATER
Vit 6.3 v
In 200 mA

MOQUNTING POSITION Any

CAPACITANCES?

. Unshielded  Shielded

Cin 4.8 50 PF
Cout 6.3 6.5 pF
Ca—gl <15 <10 mpF
Cnek 2.3 2.3 pF

CHARACTERISTICS?
Va 200 V'
Vea 200 v
Vea 0 V'
Iy 8.25 mA
lpz 2.1 mA
Ve -2.5 v
Em 245 mA/vV
r: 500 Py

1-g2 30

P‘i g 0 0
Vg1 (for 100 : 1 reduction in gm) =27 A

ABSOLUTE MAXIMUM RATINGS?
Va(n) max, 500 v
Va max. 300 N
Pa max. 3.0 w
ngth) max. 300 v
Yea max. 300 \
Pgz max, 700 mwy

-V, max. 55 A
by max, 14 mA
Rg1—k max. (cathode bias) 500 k(2
Ry1-x max. (fixed bias) 100 k(2
Vh-x max. 150 v
Maximum fatigue (continuous operation) 2.5 g
Maximum shock {short duration) 500 g
Tbulb max. 200 °C
é[ullard
JULY 1961 Page DV




R.F. PENTODE

SPECIAL QUALITY VARIABLE-MU
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SPECIAL QUALITY VARIABLE-MU

M8ié6l

R.F. PENTODE
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R.F. PENTODE

SPECIAL QUALITY VARIABLE-MU
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SPECIAL QUALITY VARIABLE-MU

R.F. PENTODE
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SPECIAL QUALITY VARIABLE-MU

M8 I 6 I R.F. PENTODE

AQ.LS  Min. Max.
(%)
GROUP G
Valves are held for 28 days and

retested for

Inoperatives!® 0.5 — =

Reverse grid current.
Rg1 max. = 500k{2 0.5 —_ 0.75 A

o 19mm |, .
max

q ]
€
935 Eg
92 oE
9 n
-
k h h B7G Bose

dimensions of this valve are in accordance with BS448

The bulb and base
Section B7G

[Mullard |
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SPECIAL QUALITY VARIABLE-MU MB l 6
R.F. PENTODE : I
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M8I6l

SPECIAL QUALITY VARIABLE-MU
R.F. PENTODE
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SPECIAL QUALITY VARIABLE-MU M8 I
R.F. PENTODE
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M8 I 6 I SPECIAL QUALITY VARIABLE-MU

R.F. PENTODE
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SPECIAL QUALITY VARIABLE-MU I
R.F. PENTODE M I
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I SPECIAL QUALITY VARIABLE-MU
M R.F. PENTODE
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SPECIAL QUALITY VARIABLE-MU M8 I
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SPECIAL QUALITY VARIABLE-MU M I
R.F. PENTODE I

Vg2(V)

- 5821

2
e
~20V

;

50

2

L

200

ot

gttt
I_——

e ..
=ABp> g
I

300V
oq
>
"y
o]
153G

MBIGI
I
Vg=
A=
]
—

L
=
i0Q

’
Lot
-

o
o
—

(ma)

SCkéEN-GRjD CURRENT PLOTTED AGAINST SCREEN-GRID VOLTAGE
WITH CONTROL-GRID VOLTAGE AS PARAMETER. V, = 300V.

O
[Mullard |

MARCH 1959 (1) N Page C?




SPECIAL QUALITY VARIABLE-MU
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SPECIAL QUALITY DOUBLE TRIODE M8 I 62
Special quality double triode for use in equibment where

mechonical vibration and shocks are unavoideble and
where statistically controlled major electrical character-

istics are required.

This data should bé read in conjunction with GENERAL NOTES—
SPECIAL QUALITY VALVES which precede this section of the handbook,
and the index numbers are used to indicate where reference should be

made to a specific note.

HEATER

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

Series

Parallel

Vit
In

Vn applied between pins 4 and 5

Vh applied between pin 9 and
pins 4 and 5 connected together,

Series Parallel
12.6 6.3 v
150 300 mA

CAPACITANCES? (measured without an external shield)

*Ca g 1.6 pF
*Cin 22 pF<—
Cout’ 470 mPF
Cout* 400 mpF
Ch—k'+k" 4.75 PF
[ 240 mpF
*Each section
CHARACTERISTICS? (each section)
Va 250 v
I 10 mA
Ve 2.0 \
Em 5.5 mAyv
® 60
ra 11 kQ
Ry 0 Q
LIMITING YALUES (absolute ratings) each section
Vag) max. 550 Vi
¥V, max, 380 v
Pa Max. 2.8 w
I max, 15 mA
-V max. 55 v
Rg-x max. (cathode bias) 1.0 MO
Rex max. (fixed bias) 500 k(2
Vh—k max. 100 \'4
Maxirnum acceleration (continuous operation) 2.5 £
Maximum shock (short duration) 500 g
Tbulb max. 200 °C
(U
Mullard
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SPECIAL QUALITY DOUBLE TRIODE
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M8162

SPECIAL QUALITY DOUBLE TRIODE
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SPECIAL QUALITY DOUBLE TRIODE
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SPECIAL QUALITY DOUBLE TRIODE M8 I 62
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M8 I 62 SPECIAL QUALITY DOUBLE TRIODE

GROUP G
AQ.L>  Min. Max.
A
Valves are held for 28 days and retested for
Inoperativest6 0.5 e —
Reverse grid current. Ry max, = 500k{2 0.5 _— 0.7 wA
—{22:2 MM [-—
2678 ax
a a"
h
. B I /\ T
" (@] o] O ] g »®
g" g" k 9 E E
E E
" o O K E
/) : ;
a" hct i
k' h het h k" BSPA Base w UU.I,
The bulb and base dimensions of this valve are in accordance with BS448,
Section BYA
()
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JUNE 1960 (1) \vv/ Page D&



M8162

SPECIAL QUALITY DOUBLE TRIODE

8516 T ]
MB162 | 1a
N (maA)
Each section Is)
©
& i
Ry=001 of 1
/
/ 20

Toml
200y |
T

\‘-
‘h_
[

|

f?OV"'-.
1 .

// / ;, =
/ /|
p4 A
/| 1A
7 | T
o pd /
. pd r yd
4
L L »
et o
Vg (V) —6 —4 —2 )
. ANODE CURRENT PLOTTED AGAINST GRID VOLTAGE
WITH ANODE VOLTAGE AS PARAMETER

Mullard
JULY 1961 (1) Page €1



M8 I 62 SPECIAL QUALITY DOUBLE TRIODE
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SPECIAL QUALITY DOUBLE TRIODE M8 I 62
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M8 I 62 SPECIAL QUALITY DOUBLE TRIODE
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SPECIAL QUALITY DOUBLE TRIODE M8 I 62
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M8 | 62 SPECIAL QUALITY DOUBLE TRIODE
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SPECIAL QUALITY PENTODE M8 I 96
Special quality dual controf pentode for use in equipment

where mechanical vibration and shocks are unavoidable
and where statistically controlled major electrical
characteristics are required.

This data should be read in conjunction with the GENERAL NOTES-
SPECIAL QUALITY VALVES which precede this section of the handboolk,
and the index numbers are used to indicate where reference should be
made to a specific note.

HEATER
Vil 6.3 v
In 175 mA
MOUNTING POSITION Any
CAPACITANCES? (measured with an external shiel:.,
Ca—gl <20 mpF
Cin 4.2 pF
Cout 3.2 pF
CHARACTERISTICS?
Va 120 120 v
Vg2 120 120 v
Vg3 -3.0 o v
N 35 51 mA
lgz 4.8 15 mA
Vit -2.0 =20 v
Bm(gi-a) 2.0 3.2 mAjY
Em{gd-a) 660 450 uAfYV
Ta _— 150 kQ
Vai{la = 100pA) — <-71.5 v
Vgslla = 20uA) -10 <-15 v
R 0 0 Q
ABSOLUTE MAXIMUM RATINGS?
Va(b) max, 400 v
Y, max. 200 v
Vg3 max. 30 v
«Vgz max. 55 \'
Vea(wy max. 310 v
Vgz max, 155 v
Pa Max. 165 W
Pgz Max. 550 mw
Rg1-x max. 40 MO«
lx max. 20 mA ~
Vh_k max. 100 v
Maximum acceleration (continuous operation) 25 g
Maximum shock (short duration) 450 g
Touin Max. 165 *C
()
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SPECIAL QUALITY PENTODE

M8196
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SPECIAL QUALITY PENTODE
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The bulb and base dimensions of this valve are in accordance with B5448,
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SPECIAL QUALITY R.F. PENTODE

Special quality r.f. pentode for use in equipment where high
ambient temperatures, mechanical vibration and shocks are
unavoidable and where statistically controlied major electrical
characteristics are required.

5840

This data should be read in conjunction with GENERAL NOTES—
SPECIAL QUALITY VALVES which precede this section of the handbook,
and the index numbers are used to indicate where reference should

HEATER

be made to a specific note.

¥Yh
In

MOUNTING POSITION

Note-—Direct soldered connections to the leads of this valve must
be at least Smm from the seal and any bending of the valve leads

must be at least 1.5mm from the seal.

CAPACITANCES? (measured with external shield)

Ca—gl
Cin
Cout

CHARACTERISTICS?

Ry
Ve (1. <<50pA)

LIMITING VALUES* (absolute ratings)

Vi max,
Vi min,
Yoy, max.
Y, max,

Pa max.
Vgg(b] max,
Vgaz max.
Pez Max,

+Vgr max.

-V max.
|, max.
Rg1 - x max.
Vhox max.
Maximum acceleration (continuous operation)
Maximum shock (short duration)
Thulb max.

(N
[Mullard]

6.3 A
150 mA
Any

APRIL 1981 {1) S

<15 mpF
42 pF
34 pF
100 A4
100 A
-1.5 \'
7.5 mA
2.4 mA
50 mA/vV
=>175 k()
0 Q
-2.0 \
6.6 v
6.0 v
330 v
165 v
800 mwW
310 \4
155 v
350 mw

0 V<—
55 \'4
16.5 mA
11 MQ
200 \'s
25 g
500 g
220 °C
Page D1
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5840

Aww g
Afvw  —
vw o —
v —
vu g0
yw  —
vt —
(.a —
v Ty
yw  —
XOW
gUOIIBIADD

pappups 307

€5 L¥

o A
9L ¥l

aOW U

128DJaAD 107

g9 [4 4 0's
£t St -
05 - -
§'6 S's 8L
£0 0 -
0's - -
094 orl 05t
oW Ul ghadog

oS{ONPIAIpY]

000}
(@)
el

0s1
(4]
*y

¥'0
o'
99°0
590
59°0

mm«.ﬁ_uv

99°0

$9°0

o1SdAIIRIAdOU|
a1/243| Anpenb dnoad-gqng

¥IUBIINPUCY [ENINY)

JUSAIND pli3-uaaidg

D0 = T4 A0E = PA
3UaJIND BPOUY

1U44N3 BpOUY

TWO'L = Ty
Juasind pli8 astaasy

AQOLTF = A

JuaLind adeyes| apoyIer-ol-1aieaH

mod%

C2)
STV
0 001
{A) )
- Q.) a— wm>

(payizads asimiaylo

IUSLIND JDJBIH

Vv dNOuo

sis3alL
00l £9
(A) (n
>TEA A

ssojun) SNOILIGNOD 1S3l

Page D2

-
Ny

APRIL 1961 (1)




5840

SPECIAL QUALITY R.F. PENTODE
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5840 SPECIAL QUALITY R.F. PENTODE
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The buib and base dimensions of this valve are in accordance with B5448, .
Section BBD/F.
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5840 SPECIAL QUALITY R.F. PENTODE
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SPECIAL QUALITY DOUBLE TRIODE

Special quality subminiature medium-u double triode for use in
equipment where high ambient temperatures, mechanical
vibration and shocks are unavoidable and where statistically
controlled major electrical characteristics are required.

6021

This data should be read in conjunction with GENERAL NOTES -
SPECIAL QUALITY VALVES which precede this section of the
handbook, and the index numbers are used to indicate where reference

should be made to a specific note.

HEATER
Vil
In

MOUNTING POSITION

6.3 v
300 mA
Any

Note - Direct soldered connections to the leads of this valve must be at
least Smm from the seal and any bending of the valve leads must be at

least 1.5mm from the seal.

CAPACITANCES® (measured without an external shield)
Ca’—a*
*Co g
Cg'—g”
*en
Cout’
Cout”

*Each section

CHARACTERISTICS® (cach section)

Va

Ve

la

Em

Ta

"

Ry
Vg (l,<<1001A)

LIMITING VALUES* {absolute ratings) each section

<520 mpF
1.6 pF
<15  mpF
24 pF
300 mpF
350 mpF
100 v
-1.0 A
65 mA
54 mAV
65  kQ

35
0 Q
~6.5 v

Vi max, 6.6 v
Yn min, 6.0 v
Vamn, max. 330 \)
Va max. 165 \
pa mAX. 700 mW
lg max. 22 mA
+V,p max. 0 Ve
=V, max. 55 A
ly max. 55 mA
Rg_ic max, 11 MQ
Vh—k max. 200 v
Maximum acceleration {continuous operation) 2.5 g
Maximum shock (short duration) 500 £
Thulb max. 220 °C
.
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SPECIAL QUALITY DOUBLE TRIODE
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SPECIAL QUALITY DOUBLE TRIODE
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SPECIAL QUALITY DOUBLE TRIODE
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The bulb and base dimensions of this valve are in accordance with BS448,
Section B8D/F
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH GRID

VOLTAGE AS PARAMETER FOR EACH SECTION

APRIL 1959 (1) N

Page C1




6021

SPECIAL QUALITY DOUBLE TRIODE

fa s932|| m
(k1) 5ozl {masv)
H | LI ~Vg
Each section - (v)
[T
Vg = 100V
Ry =00
40 ! i 8
1 i
Ir
1 # e sl i
N ——
’M' T
H ~
; J /'/
30 v } &
Sm 4
;. i -
, P
20 4 4
L
A J
/ I
= 3
\ T i
1 2
° i N 1T
Ly —_
N a i
P——
/
v, 4o
"'N-.‘__ g
o ; D i i llo
[5] 5 0 15 IglmA)

ANODE IMPEDANCE, MUTUAL CONDUCTANCE, GRID VOLTAGE AND
AMPLIFICATION FACTOR PLOTTED AGAINST ANODE CURRENT FOR
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